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THE 

ADVANT A G E 

Analyze Flavor Volatiles in Alcoholic Beverages 
Using Restek's New SilcosteeP CarboBlack™Packed Columns 

The overall flavor and quality of 
alcoholic beverages is determined by 
the amount of acids, alcohols, and 
aldehydes present in distilled spirits. 
The Association of Official Analytical 
Chemists (AOAC) methods provide 
information on acetic acid analysis 
and determinations for fusel oils, 
methanol, ethanol, and higher 
alcohols. I Gas chromatography 
provides a rapid and simplified 
method to analyze all of these 
components simultaneously without 
performing any preliminary extrac­
tions. Glass packed columns are 
commonly used for such analyses, but 
they are prone to breakage and 

-
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No more mess from broken glass packed columns 
when you use Silcosteet" Carbolilack" columns. 

Sllcosteel" CarboBlack'" columns 
otTergreater versatility over glass 
packed columns 
Stainless steel tubing provides greater 
flexibility, durability, and easier 
handling than glass columns. These 
columns also offer superior column 
reproducibility due to more stringent 
tolerances for inside diameters. The 
typical ID tolerance for stainless steel 
is 0.001" compared to .0025" for 
glass. In addition, the ill tolerance of 
glass tubing is further affected during 
the coiling process . This is attribut­
able to burner temperature inconsis­
tencies and coiling speed. This results 
in poor column-to-column reproduc­

adsorption. Restek's new Silcosteel " Carbolslack" columns are 
made from stainless steel coated with a deactivated fused silica 
inner layer, providing improved inertness , durability and 
flexibility compared to traditional glass packed columns. 
Carbofslack'" columns yield excellent separation and reproduc­
ible quantitation of the important volatile components in 
alcoholic beverages such as scotch whiskey and rum. 

ibility which is not a concern with Silcosteel" tubing. The 
flexibility and strength of stainless steel allows columns to be 
coiled to a 3" diameter without fear of breakage. 

Five percent Carbowax" 20M on 8011 20 mesh Carbofl lack" B 
columns are available in lfs" OD with a 2mm ID. A new 
Packed Column Inlet Adaptor Fitting is available to convert 1/4" 
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injection ports for use with this W ' tubing. This adaptor allows 
on-column injection with minimal sample backflash. The 
column can be installed directly into the detector port using a II 
4" to W ' reducing ferrule. Unlike traditional packed columns, 
the new Carbolslack" columns have been pre-conditioned, 
eliminating the need for overnight conditioning. Only 20-30 
minutes of conditioning at 170°C following column installation 
is required. 

CarboBlack'" columns permit accurate acid determination 
Acid concentration is indicative of maturity in distilled spirits 
such as Scotch whiskey. Fresh-distilled whiskey contains a low 
concentration of acids, whereas total acid content increases as 
whiskey is aged.' The predominant acid in whiskey is acetic 
acid. AOAC Method #945.08 recommends a titration method 
for acetic acid determination. I Packed column chromatography 
is a practical alternative since it provides accurate qualitative 
and quantitative results for acids. The glass wool end plugs are 
treated with phosphoric acid to prevent adsorption of these 
acidic components . To ensure minimal acid adsorption, new 
columns can be pre-treated by injecting several microliters of a 
0.1% phosphoric acid solution. Note the good peak shape of the 
acetic acid in the scotch sample on the Carbolslack" column in 
Figure 1. 

Achieve excellent peak symmetry and resolution of alcohols 
Percent alcohol concentration can be accurately determined on 
Carbolslack" columns. Methanol, ethanol, and fusel oils 
(aliphatic alcohols between ethanol and isoamyl alcohol) can be 
analyzed for individual concentrations or for total alcohol 

content. Ethanol has the highest concentration of the alcohols, 
and determines proof value. Methanol and isopropanol determi ­
nation allow detection of denaturants in alcoholic beverages.' 
Beverage analysts often experience poor methanol peak shape. 
Note the excellent peak shape of methanol and its resolution 
from ethanol on the Carbolllack" columns as shown in Figures 
1 and 2. 

The two predominate fusel oils, active-amyl and isoamyl 
alcohol , are difficult to separate . These compounds , along with 
isobutanol , predominately influence the aroma strength of the 
alcoholic beverages.' Resolution of these components is difficult 
to achieve even with capillary columns . Carbolslack" packed 
columns yield 60% resolution between active-amyl and isoamyl 
alcohols as shown in Figures I and 2. 

Accurately determine carbonyl concentration in alcoholic 
beverages 
Recognition of aldehydes , ketones , and esters is important in 
analyses of distilled and fermented beverages. Acetaldehyde, 
the predominate aldehyde in most alcoholic beverages, exhibits 
a pungent odor that is softened by acetal formation during the 
maturation process.' Ethyl formate and ethyl acetate concentra­
tions increase consistently with age and are reliable markers for 
age determination, especially of whiskeys. Eight-year-old 
Bourbon contains about 19 times more ethyl acetate and 10 
times more ethyl formate as unaged Bourbon.' Acetone determi­
nation detects any adulteration or contamination present.' All of 
these carbonyl compounds in distilled spirits are completely 
resolved on a Carbolilack" column, as shown in Figure 2. 

Figure 1 - Unbreakable Silcosteel" Carbofslack" B packed 
columns provide excellent resolution of Scotch whiskey. 
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4. ethyl acetate 
5. n-propanol 
6. isobutanol 
7. acetic acid 
8. active amyl alcohol 
9. isoamyl alcohol 
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2m. 'I ," 00 x 2mm ill. 5% Carbowax 20M 80/120 Carboll lack" B 
column (cal.# 80 105) 
0.5111 on-column injection of Scotch. on-column concentration: neat 
Oven temp.; 70°C to 150°C @ 4°C/min. 
InjJdet. temp.: 200°CI250°C Detector : FlO 
Ca rrier gas : nitrogen Column flow ra te: 20mllmin. 

Figures 2 - CarboBlack"" B columns resolve important 
flavor volatiles in fresh-distilled and aged rum. 
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The new Silcosteel" Carbolllack' columns can be used to 
effectively analyze the important flavor volatiles in distilled 
spirits such as scotch and rum. All components are resolved to 
provide accurate and reproducible quantitation. Even active 
compounds such as alcohols and acetic acid exhibit excellent 
response . These new column s provide more versatility over 
glass packed columns traditionally used for alcoholic beverage 
analysis . Stainless steel tubing provides easier handling , 
eliminates breakage, and offers greater precision of column 

dimensions. The fused silica inner layer ensures inertness. 
Flexibility of stainless steel allows these packed columns to be 
wound to smaller diameters to accommodate ovens of various 
sizes. A new adaptor allows for on-column injection into any 
1/4" injection port. 

References 
1. AOAC, Official Book ofMethods ofAOAC, 15th ed., 1990. 
2. Suomalainen, H. and L. Nykane, "Composition of Whiskey Flavour" , Process 
Biochemistry, July, 1970. 
3. Deman, Principles of Food Chemistry, 1990. pp. 48-50. 

CarboBlack™ Packed Columns Product Listing 
To order, specify Restekcatalognumber and instrument configuration. For example, a 2m, I/a" OD, 2mm ID1% Rt-1 000 on 60/80 CarboBlack'" B, 
used in an HP5890 GC wouldbe part number: 80207-810. 

Instrument Configuration Restek Part # 
General Configuration, fits most GCs -800 
HP 5880, 5890,5987 -810 
Varian 3700, Vista series, FID -820 
Perkin Elmer 900-3920, Sigma 1,2,3 -830 
(other configurations available, please call your local distributor) 

'Restek's CarboBlack" Bisequivalent toCarbopack'" BandCarbograph'" 1. Restek's CarboBlack" C isequivalent toCarbopack" C and 
Carbograph'" 2. 

Packed Column Inlet Adapter Fittings 

Many GCs are shipped with an adapter sleeve to allow lfs" or 3116" columns to be used in W' injection 
ports for on-column analysis. This inlet adapter sleeve is bulky and adds mass to the injection port. 
Restek' s low mass inlet adapters fit over the top of a lis" or 3116" Silcosteel" packed column to center 
the column perfectly in a '14" injection port. A slot is positioned at the top of the adapter to prevent 
carrier gas flow occlusion and a chamfered guide directs the syringe needle to the center of the packed 
column. The adapter fitting seals at the base of the 1/4" injection port using a 1/4" to lis" or 1/4" to 3116" 

reducing ferrule (supplied). A reducing ferrule is provided for column installation into the detector. 

Packed Column Inlet Adapter Fitting: 1/4" to 1/8" Reducing Ferrules: 
(W' to lfs"): cat.# 21651 Vespel'Ygraphite: cat.# 20222, lO-pk. 
('14" to 3M'): cat.# 21650 Graphite: cat.# 20225, 10-pk. 
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Detection of Antioxidants in Food by Capillary GC
 
Foods containing fats and oils are prone to lipid oxidation 
which promotes off-flavors and limits shelf-life. In order to 
inhibit the oxidation process, food preservatives, or antioxi­
dants, are often added. Antioxidant food additives retard 
oxidative rancidity caused by the atmosphere and delay 
discoloration in meats, meat products, and fruits and veg­
etables. Commonly used antioxidants include phenolic 
compounds such as BHA(butylated hydroxy anisole), 
BHf(butylated hydroxy toluene), PG(propyl gallate), and 
TBHQ(tert-butyl-hydroquinone). Recent attention has focused 
on "natural" antioxidants such as tocopherols and tocotrienols. 
These antioxidants possess Vitamin E activity and are currently 
very popular for their dual function in both food and health 
preservation. 

Capillary GC is often used for food antioxidants analysis since 
capillary columns provide rapid, accurate detection. Methods 
typically recommend non-polar columns such as the RtxQP-I or 

QP-5.Rtx However, when analyzing several different antioxi ­
dants simultaneously, coelutions can occur when using non­
polar columns. By using an intermediate polarity column, co­
elution problems can be eliminated and excellent resoluti on 

QP-50achieved. The selectivity and thermal stability of the Rtx
column provides an ideal choice for the analys is of antioxi­
dants, providing excellent resolution and peakshape. 

Synthetic Antioxidants 
Primary antioxidants such as BHA, BHT, TBHQ, and PG, 
terminate the free radical chains susceptible to lipid oxidation. 
Secondary antioxidants such as DLTP (dilauryl thiopropionate) 
function by decomposing the lipid hydroperoxides into stable 
end products. I The United States Food and Drug Administra­
tion (FDA) has specific regulations on phenolic antioxidant 
addition, because many, like BHT, are toxic above certain 
levels. The GRAS (Generally Recognized As Safe) limit for 
direct addition to food is 0.02% (20Oppm), based on the fat 
content of the food. I If added to food packaging, which is an 
indirect addition to food, the maximum allowable limit is 
50ppm or 0.005% in the food item. I This limit applies to a 
maximum concentration allowable for antioxidants used alone 
or a total concentration for combinations of antioxidants. As 
mandated by the FDA, antioxidant concentration levels in food 
samples must be monitored to ensure such regulatory stan­
dards . 

Several methods have been developed for the analysis of 
regulated antioxidan ts in food.1,2.3 Although analysis of 
primary or secondary antioxidants can be performed on non­
polar columns, simultaneous determination requires the 
selectivity of a more polar column. Figure 1 shows the analysis 
of seven regulated antioxidants, including silylated propyl 

QP-50Figure 1 - The Rtx capillary column provides rapid analysis of 7 FDA-regulated food antioxidants. 

I. butylated hydroxytoluene (BHT) 
2. butylated hydroxyanisole (BHA) 
3. tert-butylhydroquinone (TBHQ) 
4. 4-hydroxymethyl-2,6-di-tert-butyrophenol(HMBP) 
5. n-propyl gallate (PG) (lMS derivative) 
6. 2,4,6-trihydrobutyrophenone(TBHP) 
7. diiaurylthiodipropionate(DLTP) 2 
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30m, 0.53mm ID, 0.50IJII1 Rtx"-50 (cat.# 10540)
 
I.OIl! direct injection of 7 regulated food antioxidants using a Uniliner"
 
on-colurnnconcentration: 1000pm
 
Oven temp.: 165°C (hold I min.) to 310°C @ 10°C/min. (hold 10 min.)
 
btjJdet. temp.i 290°C/310°C Detector: F1D
 
Carrier gas : helium Linear velocity: 89cm1sec. set @ 10000C
 
Detector sensitivity: 8 XlO-" AFS Column Dow: II.7cclmin.
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gallate on an Rtx<1>-50 column. The GRAS limits can be easily 
achieved on the Rtx<1>-50 by using the direct injection mode. 
Baseline resolution of all components is achieved in less than 20 
minutes due to the 310°C maximum temperature limit of the 
Rtx@-50 column. 

Tocopherol Antioxidants 
Tocopherols are primary antioxidants that quench free radicals 
created by oxidation of unsaturated bonds in fats .' They can be 
extracted from natural sources such as nuts, seed oils, and 
soybeans, or created synthetically. Alpha-tocopherol has the 
most biological potency, however, O-tocopherols have the most 
antioxidant potency. Therefore, concentrates used as food 
antioxidants contain high levels of y- and O-tocopherols, and 
smaller amounts of o-tocopherol.' Usage levels of mixed 
tocopherols range from 0.015 % to 0.045% based on oil or fat 
content. ~ The use of mixed tocopherols as antioxidants are 
generally regarded as safe by the FDA.6 Tocopheryl acetate, a 
stable form of Vitamin E, is also added to food products. Al­
though tocopheryl acetate is not an antioxidant itself, in an acidic 
environment, it slowly hydrolyzes and tocopherol is released." 

Because tocopherols are found in a variety of sample matrices, 
labs may be required to perform sample preparation including 
saponification, solvent extraction, and silylation. Tocopherols 
are commonly analyzed as derivatives, but can also be 
chromatographed in their free form . Figure 2 shows the analysis 

of underivatized a-, y-, and O-tocopherols, y-tocotrienol and 
tocopheryl acetate on a 30 meter, 0.53mm 10, O.5llm 
Rtx <1>-50 column. All components exhibit good peak shape and 
are baseline resolved in less than 20 minutes. 

The Rtx@-50 is an excellent choice for phenolic and tocopherol 
antioxidants. The inertness and high thermal stability of the 
Rtx@-50 permits all components to be analyzed, with the 
exception of propyl gallate, in their free form. All components 
are well reso lved to prov ide qualitative and quantitative 
accuracy. The 310°C maximum operating temperature of the 
Rtx@-50 column reduces analysis time while maintaining a 
stable baseline during temperature programming. 

References 
I) AOAC . Food Additives Analytical Manual: Volumes I and 11,1992.
 
2) AOAC. Official Methods of Analysis. Volumes I and II, 1990.
 
3) AOCS. Official Methods and Recommended Practices, 1994.
 
4) Hudson, B.FJ ., Food Antioxidants. 1990.
 
5) Han , D., O.S. Yi and H.K . Shin. Journal ofFood Science, Vol. 55,
 
pp .247 , 1990.
 
6) Food and Drug Administration proposal 184.1894, Oct . 27, 1978. 

Product Listing 
Rtx®-50
 

30 meter, 0.53mm ID, 0.50Jll1l
 
cat.# 10540
 

Figure 2 . Tocopherol antioxidants can be analyzed on the Rtx@-50 capillary column. 

I . O-tocopherol 
2. "(-tocopherol 
3. a.-tocopherol 
4. tocopherol acetate 
5. "(-tocolrienol 
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min. 5 10 15 20 25 

30m, 0.53mm!D, 0 .50J.lm Rtx"'-50 (cat.# 10540) 
1.01ll direct injection of Vitamin E food ant ioxidants 
on--co lumn concentration: 50ppm 
Oven temp.: 200°C to 290°C @ 5°C/min. (hold 15 min .) 
InjJdet. temp.: 290°C/310°C Detector: flO 
Carrier gas: helium Linear velocity: 89cm/sec. set @ 100°C 
Detector sensitivity: 8 x 10-" AFS Column flow: 11.7cc1min. 
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Aromatics in Reformulated Gasoline by GC/MS
 
The us Clean Air Act amendments of 1990 require that after 
1994 only reformulated gasoline be sold in certain areas which 
have not attained specified ozone levels. The reformulation of 
gasoline is designed to reduce air pollution by lowering the 
emission of volatile organic compounds (VOCs), nitrogen oxides 
(NO.) and toxic compounds. In order to meet the reduction of 
air pollution, a new set of specifications1.2 will go into effect on 
January 1, 1995 setting limits on the volatility and composition 
of gasoline. As part of these new regulations the Environmental 
Protection Agency (EPA) has specified that GCIMS be used for 
the determination of total aromatics in gasoline. In addition, this 
test method can also be used to measure the volume % of 
benzene as an alternative to ASTM test method D3606. 

In order to meet the EPA requirements, the American Society of 
Testing and Materials Committee on Petroleum Products and 
Lubricants (ASTM D2) is developing a standard test method, 
which is currently under evaluation by an intralaboratory 
cooperative test program. In addition to a GCIMS and column, 
the procedure requires specific mixtures of aromatic hydrocar­
bons for qualitative and quant itative calibratio n of the system 
prior to sample analysis. It would be time consuming and 
expensive if each laboratory had to obtain the 28 individual 
hydrocarbons, perform purity analyses on each, and prepare two 
sets of the 5 calibration levels . Restek now offers kits containing 
the aromatic standards necessary for calibration using the 
proposed ASTM method. These standards undergo extensive 
quality control to ensure the purity of the starting materials and 
the accuracy of the final mixtures . 

Peaks are Integrated Using Ions Specific for Aromatic 
Hydrocarbons 
The ASTM proposed method specifies the analysis of gasoline 
using a 60 meter methyl silicone capillary column and a quadra­
pole GCIMS system operated in the scan mode from 45-300 
dalton . Either a split injection with direct interface to the GCIMS 
or a coolon-column injection with an open split interface may be 
used. For the purpose of this study , the split injector was selected 
with a 60m, 0.25mm 10 , lOurn Rtx~-l column . Figure 1 was 
obtained from the analysis of a gasoline sample , showing both the 
total ion chromatogram (TIC) and a reconstructed chromatogram 
(RIC) with specific ions for aromatics extracted. The 60 meter 
column provides resolution of the aromatic hydrocarbons in the 
complex gasoline sample. Aromatics are identified, with the aid 
of the mass spectra, and appropriate response factors are applied. 
The Mass % of each aromatic detected is calculated using the 
internal standard technique and the individual amounts are 
summed to report a total aromatic concentration. 

Pure Calibration Materials for Quantitative Accuracy 
Since the proposed test method will be used by refineries and 
regulators to determine the aromatic concentration in gasoline , 
it is crucial that the method be accurate. Response factor calibra­
tion, using an accurate standard, is a critical part of the analytical 
procedure. However , before a calibration mixture can be pre­
pared, the chemical purity of the aromatic components must be 
determined. Restek uses several complimentary analytical 
techniques including gas chromatography with flame ionization 
detection (GCIFID), GClMS, refractive index (RI), melting point 

(Tmp) and different ial scanning 
calorimetry (DSC) to determine the 
identity and purity of raw materials 
used in standards preparation. 

Gas chromatography is a valuable tool 
for calculating an aromatic 
compound' s purity, but only if the 
column and conditions are optimized 
to resolve possible organic impurities. 
All volatile hydrocarbons in Restek 's 
reformulated gasoline standard mixes 
are analyzed using a 105m, 0.53mm 
10 , 3.01lffi Rtx ~-502.2 column (cat.# 
10910), which has good selectivity for 
resolving aromatics and high capacity 
for the major componen t. A second 
GCIFID analysis for substituted 
benzenes is also performed using a 
more polar Stabilwax" column which 
gives better resolution of possible 
coeluting isomers. GCIMS analysis is 
also done on all raw materials to 
confirm identity in case of mislabeling. 

Figure 1 - Extracted ion chromatogram selectively displays aromatics in gasoline . 
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1.0111 split inject ion of neat gasoline Linear velocity: 35cmlsec. set @ 50°C
 
Oven temp.: 50°C (hold I min.) to 190°C @ 2°C/min. Split ra tio: 200:1
 
Inj . temp.: 250°C Det. temp.: 280°C Mass Spec: 45-300 mle, I scan/sec.
 

I. 40 CFR Part 80, Federal Register, 59(32):7716-7878, Feb.16, 1994. 
2. W.H. Keesom, M J. Humbach ; "Effective Gasoline Reformulation", Standardization News , 22 (6) June 1994. 
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Refractive index provides a complementary qualitative tech­
nique and is especially informative when combined with GCIMS 
and DSC. The melting point of an organic compound provides 
another qualitative analysis in addition to RI and MS but most 
importantly the presence of water and inorganic impurities can 
be determined'. DSC provides a very powerful tool for purity 
analysis because it measures impurities which are not detectable 
by GC. DSC analysis was particularly helpful for the analysis of 
1,2-diethyl benzene containing an impurity of 1,4-diethyl 
benzene. These compounds have boiling points which differ by 
only DAoC and are therefore difficult to purify, but the melting 
points differ by 12°C. In this case, DSC provides a better 
qualitative identification than GCIMS, because the isomers have 
similar spectra and retention times. All of these individual tests 
are important quality control checks on the ra"'; materials 
because it is very difficult to determine the purity of the mixture 
after the standard has been prepared. 

Construct a 5 Point Calibration Curve with Convenient 
Standards Kits 
Two sets of calibration blends are available containing the 
aromatics specified in the ASTM proposed test method . The 
appropriate internal standards are included in the mixtures for 
calculation of relative response factors. Each kit contains five 
ampuls of standards at the correct concentration to construct a 
five point calibration curve and complete the calibration of the 
GelMS system. A data pack containing complete quality 
assurance documentation is available for each of these stan­
dards. The data pack includes the raw material purities by 
each of the tests mentioned, gravimetric amounts determined 
by NIST traceable balance, and quantitative verification by GCJ 
MS. In addition to these kits, individual standards at each 
concentration level are also available. 

3. ASTM Test Method E-928 "Mol Percent Purity by Differential Scanning 
Calorimetry" ASTM Book ofStandards VoI14.02. 
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Standards Spoflight
 
XHc Underground Storage Tank Monitoring Standards 

and JP-8 Military Fuel Standards 
• Suitable for matrix spiking & recovery studies • Highest concentration commercially available • Full data pack for audit 

compliance • Two convenient volumes for every product» Produced under an ISO 9001 registered quality system • 

Restek is pleased to introduce the highest concentration underground storage tank monitoring standards available today - our XHc 
(eXtra High Concentration) product line. These standards are prepared at a concentration of 50,0001lg/ml in a solvent suitable for 
the type of analysis being performed. 

Each standard is packaged in either lml or 5ml volumes. The mixtures are placed in an amber ampul, purged with nitrogen, and 
flame sealed for extended shelf life. The standards are shipped with an ampul breaker and extra label for your convenience. In 
addition, the Iml ampuls are that supplied are silane treated and come with a screw cap vial for storage of any unused standard. 

All the products are available with a full data pack for audit compliance. Each data pack contains detailed information on product 
manufacture and testing to easily pass the most stringent quality audit a laboratory might encounter. Our customer choice packaging 
offers either a 10% discount or a FREE data pack for 5-pack purchases, and a 10% discount PLUS FREE data pack for 10-pack 
purchases . 

XHc Unleaded Gasoline Composite XHc Jet Fuel A Standard XHc Fuel Oil #5 Standard 
Standard 50,OOOJlglml in methylene chloride. 50,OOOJlg/ml in methylene chloride 
50,OOOJlglml in purge & trap grade methanol. Packaged Iml per ampul: Packaged Iml per ampul: 
Packaged Irnl per ampul: cat.# 31242 each cat.# 31246 each 
cat.# 30205 each 31242-500 each w/data pack 31246-500 each w/data pack 

30205-500 each w/data pack 31242-510 5-pack 31246-510 5-pack 
30205-510 5-pack 31242-520 5-pack w/data pack 31246-520 5-pack w/data pack 
30205-520 5-pk. w/data pack 31342 lO-pack w/data pack 31346 100packw/data pack 
30305 10-pk. w/data pack 

Packaged 5ml per ampul: Packaged 5ml per ampul: 
Packaged 5ml per ampul: cat.# 31243 each cat.# 31247 each 
cat.# 30206 each 31243-500 each w/data pack 31247-500 each w/data pack 

30206-500 each w/data pack 31243-510 5-pack 31247-510 5-pack 
30206-510 5-pack 31243-520 5-pack w/data pack 31247-520 5-pack w/data pack 
30206-520 5-pack w/data pack 31343 lO-pack w/data pack 31347 lO-pack w/data pack 
30306 lO-pack w/data pack 

XHc Fuel Oil #4 Standard XHc Fuel Oil #6 Standard 
XHc Aviation Gas Standard 50,OOOJlglml in methylene chloride 50,OOOJlg/ml in methylene chloride 
50,000Jlglml in purge & trap grade methanol. Packaged Iml per ampul: Packaged Iml per ampul: 
Packaged I ml per ampul: cat.# 31244 each cat.# 31248 each 
cat.# 30207 each 31244-500 each w/data pack 31248-500 each w/data pack 

30207-500 each w/data pack 31244-510 5-pack 31248-510 5-pack 
30207-510 5-pack 31244-520 5-pack w/data pack 31248-520 5-pack w/data pack 
30207-520 5-pack w/data pack 31344 lO-pack w/data pack 31348 lO-pack w/data pack 
30307 100pack w/data pack 

Packaged 5ml per ampul: Packaged 5ml per ampul: 
Packaged 5ml per ampul: cat.# 31245 each cat.# 31249 each 
cat.# 30208 each 31245-500 each w/data pack 31249-500 each w/data pack 

30208-500 each w/data pack 31245-510 5-pack 31249-510 5-pack 
30208-510 5-pack 31245-520 5-pack w/data pack 31249-520 5-pack w/data pack 
30208-520 5-pack w/data pack 31345 lO-pack w/data pack 31349 lO-pack w/data pack 
30308 100pack w/data pack 
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XHc IP-4 Standard XHc IP-8 Standard (cont.) XHc Mineral Spirits Standard 

50,OOOflglm! in methylene chloride 
Packaged 1ml per ampul: 

Packaged 5ml per ampul: 
cat.# 31255 each 

50,OOOflg/ml in methylene chloride 
Packaged 1ml per ampul: 

cat.# 31250 each 31255-500 each w/data pack cat.# 31260 each 
31250-500 each w/data pack 31255-510 5-pack 31260-500 each w/data pack 
31250-510 5-pack 31255-520 5-pack w/data pack 31260-510 5-pack 

31250--520 5-pack w/data pack 3 1355 lO-pack w/data pack 31260-520 5-pack w/data pack 

31350 10-pack w/data pack 31360 lO-pack w/data pack 

Packaged 5ml per ampul: 
XHc Kerosene Composite Standard 
50,OOOllg/ml in methylene chloride Packaged 5ml per ampul: 

cat.# 31251 
31251-500 

each 
each w/data pack 

Packaged 1ml per ampul: 
cat.# 31256 each 

cat.# 31261 
31261·500 

each 
each w/data pack 

31251-510 5-pack 31256-500 each w/data pack 31261-510 5-pack 
31251-520 5-pack w/data pack 31256-510 5-pack 31261-520 5-pack w/data pack 
31351 10-pack w/data pack 31256-520 5-pack w/data pack 31361 lO-pack w/data pack 

31356 lO-pack w/data pack 
XHc IP·5 Standard IP-8 Standard 
50,000Ilg/m! in methylene chloride Packaged 5ml per ampul: 5000flg/ml in lrnl methylene chloride, 
Packaged 1ml per ampul : cat.# 31257 each lml per ampul. 
cat.# 31252 each 31257-500 each w/data pack cat.# 31262 each 

31252-500 each w/data pack 31257-510 5-pack 31262-500 each w/data pack 
31252-510 5·pack 31257-520 5-pack w/data pack 31262-510 5-pack 
31252-520 5-pack w/data pack 31357 lO-pack w/data pack 31262-520 5-pack w/data pack 
31352 lO-pack w/data pack 31362 lO-pack w/data pack 

XHc Diesel Fuel #2 Composite Standard 
Packaged 5ml per ampul: 50,OOOflglml in methylene chloride 
cat.# 31253 each Packaged 1ml per ampul: 

31253-500 
31253-510 

each w/data pack 
5-pack 

cat.# 31258 
31258-500 

each 
each w/data pack Restek chemical 

31253-520 
31353 

5-pack w/data pack 
lO-pack w/data pack 

31258-510 
31258-520 
31358 

5-pack 
5-pack w/data pack 
10-pack w/data pack 

standards are 
produced under an 

XHc IP-8 Standard 
50,OOOllglml in methylene chloride 
Packaged 1ml per ampul: 

Packaged 5ml per ampul: 
cat.# 31259 each 

ISO 9001 registered 
quality system! 

cat.# 31254 each 31259-500 each w/data pack 
31254-500 each w/data pack 31259-510 5-pack 
31254-510 5-pack 31259-520 5-pack w/data pack 
31254-520 5-pack w/data pack 31359 10/pack w/data pack 
31354 lO-pack w/data pack 

Additional EPA Drinking Water Monitoring Standards 
The EPA is now requiring laboratories to mo nitor and report three additional co mpo unds in drinking water. These compounds 
are : methylene chloride, 1,I ,2-tri chl oroethane , and 1,2,4-tri chlorobenzene. To meet these requirements, Restek is offering an 
additional calibration mixture and revised kit for drinking water analysis . See Restek' s Chromatography Products 1994/95 
catalog (page 43) for a complete description of the DW-VOC Mix # 1 & #2, plus Trihal omethane Mix. 

DW-VOC Mix #3 Revised DW-VOC Kit 
200flg/m! each in purge & trap grade Contains 1m! each of these products: 
methanol, lrnl per ampul. 

501 Trihalomethane Mix (cat.# 30036) 
methylene chloride ow-VOC Mix #1 (cat.# 3(037) 
1,I,2-trichloroethane OW-VOC Mix #2 (cat.# 3(038) 
1,2,4-trichlorobenzene OW-VOC Mix #3 (cat.# 30209) 

cat.# 30209 each cat.# 30210 each kit 
30209-500 each w/data pack 30210-500 each kit w/data pack 
30209-510 5-pack 
30209-520 5-pack w/data pack 
30309 lO-pack w/data pack 

October 1994 International Version Page 9 



New - Restek's SplitlSplitless
 
Injection Port for HP 5890 GCs
 

After many years of using HP 5890 GCs in our Applications, 
R&D , and Quality Assurance labs and getting feedba ck from our 
customers, Restek has re-engineered the HP splitlspli tless 
injector. Our new injector offers several features not available 
with the original design. 

Improved Splitlsplitless Weldment Assembly 

•	 Splitlspli tless weldment re-des ign allows the use of 114" type 
graphite or Vespel'vgraphite ferrules instead of rubber or 
graphite o-rings.* 

• Locking pin and slot assembly eliminates the need for a 
metal bracket to prevent the inlet lines from snapping. 

• Narrow weldment recess prevents trapped septa particles. 

Figure 1- Restek's injection port seals the 
sleeve tightly with a Swageloks-type 1/4" ferrule 

eliminating rubber o-ring melt down . 

The o-ring that seals the sleeve in the top of the injector is a 
potenti al source for leaks. Although rubber o-rings seal well at 
temperatures below 200°C, they can become brittle and leak 
when operated for prolonged periods above 200°C. Graphite 0­

rings can handle higher temperatures, but do not seal as easily 
as rubbe r o-rings. We experimented with various designs and 
determined that a W ' type ferrule, installed tapered end down, 
gave the most consis tent, leak-free results. Our new design 
accepts either Vespel" or graphite ferru les and delivers a leak­
free seal, even at injection port temperatures as high as 400°C. 
The photo in Figure 1 illustrates the taper inside the injection 
port weldrne nt utilizing standard ferrules to ensure a leak tight 
seal .* 

The original equipment incorporates a metal bracket that locks 
into a slot on the top of the inject ion port. This design prevents 
the assembly from spinning and breaking off the inlet gas lines . 
Our new design incorporates a pin and slot assembly that 

prevents the splitlsplitles s weldment from spinning and elimi ­
nates the bulky metal bracket assembly. The original splitl 
splitless weldment incorporates a multi -piece assembly that 
permits a large recess between the top and bottom orifice. 
Septum particles can be trapped in this recess, causing ghost 
peaks and baseline disturbances. Restek's new design signifi­
cantly reduces this recess and eliminates trapped septa particles. 

Re-designed Injector Base Improves Seal and Simplifies 
Column Installation 

• Base inlet sealing disk eliminated and replaced with a 
standard 114" ferrule. 

• Sleeve supported with an easy to remove, inexpensive slotted 
flat head stainless steel screw . 

• Base fitting designed to use standard 1!J6" Swagelokf-type 
ferrules. 

• Base fitting protrudes from the insulated cup making column 
installation easier. 

• Original sleeve dime nsions and column insertion distances 
maintained (from back of nut). 

In the original equipment injector design, the sleeve is sup­
ported in the injector by a metal inlet seal that sits inside of the 
injector fitting. When the injector nut is tightened, a knife edge 
at the base of the injection port cuts into the metal inlet seal and 
creates a seal by compressing metal against metal . The inlet 
seals require frequent replacement due to sample contamination 
and cannot be re-used, otherwise a leak will occur. Restek has 
re-designed the base of the injection port to accept a Swagelok" ­
type ferrule to seal the injector fitting to the injector shell 
weldment. An inexpensive slotted , stainless steel flat head 
screw fits into the base fitting, supporting the sleeve in the 
injection port and maintaining the same flow path as the 
original design. This screw can easily be cleaned and re­
installed without fear of leakage and is inexpensive enough to 
replace when severely contaminated. Both gold plated and 
Silcosteel" version s are available to minimize decomposition of 
active compounds. Figure 2 shows a comparison between the 
original equipment design and Restek' s design. Restek's design 
eliminates the inlet seal while maintaining the original column 
insertion distances from the back of HP ' s standard capillary 
inlet nut. The injector fitting is designed to seal with standard 
1!J6" graphite or Vespel" capillary ferrules with the threads 
protruding from the insulated cover. This allows visual confir­
mation of column install ation . 

· Standard I;' '' ID graphite and Vespe~/graphite ferrules fit over split sleeves 
(OD - 6.35mm) but a slightly enlarged fe rrule ID is required for splitless sleeves 
(OD 6.5mm) and is available from Restek: 
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Figure 2 - The original equipment design requires a metal
 
inlet seal which presses against a knife edge at the base of
 
the injector shell weldment. Restek's design seals the inlet
 

base fitting with a standard 114" Swagelokf-type ferrule
 
and utilizes an inexpensive flat head machine screw to
 
achieve the same flow profile at the base of the injector.
 

flathead 
screw 

'I.' ferrule 

shell 
weldment 

inlet seal 
disk 

base 
filting 

'I. nut 

capillary 
base filting nut 

'he' capillary 
nut 

Restek's Injection Port Original Equipment 

Restek's SplitlSplitless Injection Port for lIP 5890 GCs: 

• Swagelokf-type ferrules seal around sleeve . 
•	 Narrower needle gap eliminates trapped septum 

particles. 
• Locking pin guide. 
• Standard 114" ferrule used instead of sealing disk. 
• Easily removable and re-useable slotted base screw 

utilized to maintain flow profile. 
• Original sleeve dimensions and column insertion 

distances maintained (26mm from back of nut). 

Reslek's 
Injection 

Port 

Product Listing 

*Does not include inlet sleeve, '!J6" type capillary ferrule, or split/splitless sleeve ferrules. Order separately. 
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Hints for the Capillary 
Chromatographer 
Using Flame Ionization Detectors 

The flame ionization detector (FID) is the most widely used GC 
detector. The FID is a destructive, mass flow dependent 
detector that utilizes a flame source to ionize compounds. 
Compounds responding to FIDs include all organic compounds 
that ionize in a hydrogen and air flame . Many of these com­
pounds are found in petrochemical, industrial, environmental, 
clinical, and flavor and fragrance analyses. 

The AD is considered a universal detector since it responds to a 
wide variety of organic compounds. However, carbon dioxide, 
carbon monoxide, nitrogen, oxygen, carbon disulfide, and inert 
gases produce little or no response by AD. Formaldehyde, 
formic acid and heavily halogenated compounds produce a low 
or non-linear response, because of the few carbon/hydrogen 
bonds present. 

Detector Operation 
A signal for an FID is produced when a sample combusts in a 
hydrogen/air flame and ionizes (Figure 1). Because the FlO is a 
mass sensitive detector, it will respond to the amount of material 
passing through the flame at a given time. The response of a 
component is directly proportional to the amount injected. 

ADs can detect concentrations of saturated compounds as low 
as 2Opg. However, FIDs are not practical for quantitating 
compounds below O.lng because baseline noise from air 
movement around the collector, electrical noise, gas contami­
nants, and column bleed reduces FlD sens itivity (signal/noise 
ratio). In addition, the presence of compounds with minimal 
carbon/hydrogen bonds (i.e., carbonyl, alcohols, halogens, 
arnines, etc.) also make detectability below O.Ing difficult. 
When an increase in concentration no longer produces an 
increase in response, the detector has reached its maximum 
linear range. The AD has the largest linear range of all the 
common GC detectors, 107 times the minimum detectable level 
of a hydrocarbon.
 

FlD jet orifices range from 0.011" to 0.030". In general, the
 
smaller the jet orifice, the more sensitive an FID . Internal
 
diameters of 0.011" are used for narrow bore capillary columns
 
« 0.25mm 10) when high sensitivity is desired. However,
 
smaller orifices are prone to plugging and are impractical for
 
packed columns or thick film capillary columns. Some packed
 
columns with high phase loadings require a 0.030" jet. In most
 
cases.jet orifices of 0.018" are used .
 

Detector Gases
 
FlO gas flow rates are generally optimized at 30cc/min. hydro­

gen, 30cc/min. carrier plus make-up gas, and 300cc/min. air.
 

Figure 1 - Flame Ionization 
Detector Design 

Hydrogen gas is heated 
as it flows around the 
side ofthe jet and is 
mixed with the make-up 
gas and sample effluent 
exiting from the column. 
The combined gases 
travel through the jet tail 
and combust as they exit 
the jet orifice. Because 
there is an applied 
voltage across the je t, a 
current is produced by 
the ionized particles as 
they reach the collector 
and is measured by an 
electrometer. 

Sensitivity can be increased by decreasing the hydrogen flow 
rate relative to the carrier and make-up gas. Usually, a 1:1.25 
ratio of hydrogen to carrier gas (25cdmin H

2
, 30cc!min carrier + 

make-up) increases sensitivity. However, at lower hydrogen 
flow rates, the flame is prone to extinguishing as large volumes 
(>2~) of water elute. A higher than optimum hydrogen flow 
rate is usually necessary when using water as a solvent to ensure 
the flame remains lit at all times. Increasing the air flow rate 
above 300cdmin. has little effect on FlO sensitivity. However, 
increasing the air flow rate to 400-450 nil/min, will extend the 
linearity of the FID when high concentrations of analytes are 
injected. Since there are variations in detector design, consult 
your instrument manual for optimum gas settings. 

Carrier, hydrogen, and air should be of high purity or the FlD 
background noise will increase. Excessive moisture in the 
hydrogen or air is particularly a problem. Make-up gas is 
frequentl y recommended with capillary columns to optimize 
detector performance, reduce dead volume, and minimize band 
broadening. Without make-up gas to augment the typical 5cc! 
min. carrier gas flow rate of a capillary column, the flame bums 
rich which results in increased noise and non-linearity. 

Detector Maintenance 
ADs can become contaminated from stationary phase bleed and 
sample residue. Most stationary phase bleed consists of low 
molecular weight silicone polymer fragments that form a white 
silica powder when burned in the flame. This contamination 
can deposit on the jet tip and collector increasing background 
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noise. In cases of severe contamination, noise spikes occur as 
the silica particles are carried into the flame. Other stationary 
phases such as Carbowax" and high molecular weight sample 
contaminants form a residue that coats the detector surfaces. As 
the coating builds, noise increases and sensitivity diminishes. 

Figure 2 shows a chromatogram obtained before and after a new 
jet was installed. In the first chromatogram, active compounds 
such as benzoic acid and 2,4-dinitrophenol (peaks 3 & 5) are 
tailing and produce a reduced response. By installing a new jet, 
peak shape and response could be restored. The problem was 
identified as stationary phase contamination from a Carbowax" 
column that was previously installed in the GC. Because the 
Carbowax" column has a lower maximum temperature than an 
XTI@-5 column (250°C vs. 360°C), the stationary phase decom­
posed when the detector temperature was increased to elute 
higher molecular weight compounds. 

In addition to stationary phase bleed and sample residue, glass 
fragments or short pieces of fused silica tubing can break off and 
become lodged in the small jet orifice causing peak tailing or 
adsorption. This can occur during installation as the column is 
inserted into the jet and pushed as close to the orifice as pos­
sible. Often, exces sive tailing solvent or sinusoidal baseline 
signals indicate a fused silica fragment lodged in the jet. 

Inexpensive FID cleaning kits are available from most chroma­
tography suppliers and contain jet reamers, tube brushes, and 
emery cloth to make cleaning easy. Avoid using kits with brass 
brushes which leave metal fragments inside the FID. To clean 
an FID , cool the detector, disassemble the collector assembly, 
and remove the jet It is important to inspect the FID base for 
particles by shining a flashlight into the oven and through the 
fitting until the light exits the top of the FID where the jet is 
attached. Rotate the light to look for particles or contamination 

that might be on the FID base wall. Clean the detector base with 
a W' brush. Next clean the jet orifice with a jet reamer and a 
stainless steel toothbrush. Shine a flashlight through the jet bore 
and look for dull spots or particles lodged in the bore. Clean the 
jet in an ultrasonic bath with solvents such as methylene chloride 
to remove the contamination. Discard the jet if it can not be 
cleaned. Finally, clean the electrometer metal contacts and 
spring clips with emery cloth to ensure a noise free signal. Wipe 
off the metal dust by using a Kimwipes" or cloth moistened with 
solvent. Reassemble and allow the detector temperature to reach 
150°C before installing a column or lighting the flame. 

FID Operating Hints 
The FID temperature should always be opera ted above the final 
oven temperature to prevent stationary phase or sample compo­
nents from condensing in the detector. Since the column is 
installed in the detector' s heated zone, never heat the FID above 
the stationary phases maximum operating temperature or 
decomposition and excessive bleed will occur. Never set an FID 
temperature below 100°C or water vapor from the flame will 
condense in the detecto r. Always install the capillary column as 
close to the jet orifice as possible to prevent sample adsorption or 
decomposition on the metal surfaces of the jet. Inert Silcosteel" 
FID jets should be used with active samples to prevent adsorption 
or decomposition . In addition, ceramic jets for high temperature 
applications are used by some instrument companies for MX~ 

or fused silica lined metal capillary columns to prevent gounding 
of the electrical signal . 

Due to its ease of use and nearly universal response to most 
organic compounds, the FID has become the most commonly 
used GC detector. Proper care and routine maintenance is 
requ ired to keep an FID working at maximum sensitivity with 
minimum background noise. 

Figure 2 - Peak tailing and adsorption occur when sample residue or stationary 
phase bleed deposits in the FID jet tail and interacts with the sample stream. 

2a - Contaminated
 
FID jet results
 

in peak tailing and
 
adsorption.
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jet installed 
restores peak 
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1. 1,2-hexanediol 8. pentachlorophenol 
2. nitro-di-nipropylamine 9. carbazole 
3. benzoic acid 10. C20 
4. C I4 I I. C2 l 
5. 2,4-dinitrophenol 12. C22 
6. nitrophenol 13. benzo(b)f1uoranthene 
7. nitroaniline 14. benzo(k)f1uoranthene 

30m, O.25mm !D, O.50Iffil XTI~ -5 (cat.# 12238) 
I .O,.u split injecti on. 7-17ng/compou nd on-column. 
Oven temp.: 100°C to 300°C @ 6°C/min.. then to 

360°C @ 15°C/min . (hold 15 min.) 
Inj . & del. temp.: 360°C 
Ca rrier gas: hydrogen 
Linea r velocity: 4Ocm/sec. set @ 100°C 
FlO sensitivity: 8xl O'" AFS 
Split vent: 40 : I 

-
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Replacement Chemical Trap for HP 5890 GCs 

GC carrier gas line contamination is a difficult problem to diagnose and correct. Carrier gas line
 
contamin ation can occur from carrier gas impurities or by sample backflash. Contamination can
 
appear as ghost peaks or a rising baseline not attributed to the inlet, column, or detector. HP 5890
 
GCs incorporate a small chemical filter in the carrier gas line to reduce the possibility of contamina­

tion. However, the trap capacity is low and must be periodically changed or contamination will
 
occur. It is recommended the traps be replaced annually under normal operating conditions or more
 
frequently under heavy usage.
 

Restek's chemical trap is easy to install and attaches to the same fittings as HP's chemical trap.
 
It incorporates built-in frits and adsorbents to remove both moisture and hydrocarbons. Addition­

ally, Restek' s trap can be regenerated to remove trapped contaminants and restored to its original
 
performance.
 

Replacement Chemical Trap for HP 5890 GCs 
cat.# 21610, each 

GC Installation Kit 

Now, a GC Installation kit to make your life easier! This kit
 
contains the necessary tubing and fittings to add an additional
 
GC to your lab bench. Also included in the kit are four lfs"
 
tees, so GC gases like hydrogen, helium, nitrogen, and air can
 
be routed to the new inlet or detector from the existing gas
 
lines. Additional parts, such as purifiers or regulators, may be
 
ordered separately to customize the GC installation to your labs
 
specifications.
 

Kit includes: one Imp" tubing cutter, one J/8" x 1/ 4" reamer,
 
one 7h 6" wrench, one 112" wrench, four 1/ 8" brass tees, ten 1/ 8"
 

brass nuts, ten brass front and back ferrules, and 50' of pre­

cleaned 1/8" copper tubing.
 
GC Installation Kit: cat.# 21325
 

Injector Nut for Shimadzu 17A GCs 
Uses standard 1/16 " Swagelof<'1il-type ferrules 

Restek has developed a special inlet fitting for Shimadzu 17A GCs that allows the use of
 
standard Ih 6" Swagelokf -type ferrules. Either Vespel" or graphite type ferrules can be used.
 
(Similar to Shimadzu part# 221-32509.)
 
cat.# 21895, kit
 

Trademarks 
Carbols lack", mini-Lam~.MXT'". Rtx", Silcosteel", Unili ner", and XTIa are trademark s of Restek Corpora tion . CARBOWAX is a trademark of Union Carbide Corp. Carbopack is a trade mark of 
Supelco, Inc. Carbo graph is a trade mark of Alltech, Vespel is a trademark of E.!. DuPont Nemours & Co., Inc. Swagelok is a tradem ark of Crawford Fitting Co. Imp is a trademark of Imperi al 
Eastman, Kimwipes is a trade mark of Kimberly-Clark Corporation. Restek capillary columns are manu factured under U.S. patent 4,293,415 , lice nsed by Hewlett-Packard Company. 
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mini-Lam™ Split Sleeve for HP 5890 GCs 
Same benefits as the laminar cup at a lower price! 

Grob' has published results showing the 
laminar cup splitter as the best split inlet 
sleeve to prevent un-vaporized sample 
from reaching the column. Injection 
volumes as large as Sul can be made 
without having un-vaporized sample 
reach the column. Un-vaporized sample 
will result in molecular weight discrimi­
nation or non-linear response . Grob has 
determined that the narrow channels 
between the laminar cup and sleeve wall 
are responsible for enhanced evaporation 
since the gap at the bottom of the laminar cup traps the liquid 
sample until it is fully vaporized. Other sleeve designs are not 
as effective in completely vaporizing the sample, even with 
volumes as small as 2fll. 

Although the laminar cup provides the best sample vaporiza­
tion and minimizes discrimination, it is costly to manufacture. 
The complexity of the sleeve design and precision required to 
seal several glass chambers at the outlet of the sleeve (Figure 1) 
greatly increases the price when compared to a simple splitless 
sleeve. Restek has recently developed a new sleeve, the mini­
Lam", that maintains the same benefits of a laminar cup. but at 
a lower cost. The design of the new mini-Lam'" utilizes a 
shortened, inverted laminar cup. Because the head of the 
shortened laminar cup faces upward, septa particles and sample 

Figure 1- The mini-Lam'" split sleeve offers the benefits of a laminar cup sleeve 
(complete sample vaporization) while reducing trapped septa particles and sample 

residue common with a standard inverted cup split sleeve . 

,.~ 

. 
i:'=;71U... ..GIl • 

laminar cup split sleeve mini-Lam" split sleeve cup split sleeve 

residue are not trapped in the cup body as seen with standard 
cup sleeves. The mini-Lam'· sleeve can also be used for dual 
column analysis in a split/splitless injection port using a two­
hole ferrule. The wider base of the mini-Lam'· provides 
enough room for the installation of two capillary columns, 
whereas the standard laminar cup splitter could not. 

mini-Lam'" Split Sleeve for HP 5890 GCs
 
cat.# 20990, each
 
cat.# 2099l,5-pk.
 

Dual Column mini-Lam™ Direct Injection
 
 
 

Complete vaporization of the sample and visual confirmation of the column connection 

Direct injection into two columns simultaneously has become 
increasingly popular for dual column confirmational analysis. 
Previously, Restek only offered a cyclo dual column direct 
injection tee that utilized a glass screw to vaporize the sample 
prior to reaching the tee split point. Based on Dr. Grob's work 1, 

we now have a mini-Lam'· direct injection tee which allows 
complete vaporization and permits larger sample volumes. 

The mini-Lam'· direct injection sleeve is designed to fit into 1/4" 

packed column injectors. The tee incorporates a press-tight 
taper in each outlet leg that delivers a perfect, dead volume free 
connection to each 0.32 or 0.53mm ID analytical column (OD 
ranging from 0.4 to 0.8rnrn) and allows visual confirmation of 
the column connection. The open top design makes it easy to 
pack with glass wool to keep dirty sample residue from contami­

nating the cup. A complete mini-Lam'" dual column direct 
injection kit is available that includes a deactivated W' glass 
tee, 1/4" nut and ferrule , two 1/4" to 1!I6" reducing unions, and 
ferrules . Deactivated replacement glass tees are also available . 

mini-Lam"" Direct Injection Tee Kit: cat.# 20436, kit 
mini-Lam"" Direct Injection Tee: cat.# 20435, each 

1. K. Grob, HRC & CC, 15 (1992) 190. 
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THE 

ADVANTAGE 

Innovative Silcosteel®
 
Metal Inlet Sleeves
 

Restek has developed a new low cost, high performance
 
inlet sleeve for the HP 5890/6890 split/splitless injector.
 
Advances made by our manufacturing group enable us
 
to introduce a stainless steel inlet sleeve with inertness
 
equivalent to deactivated glass. Utilizing our advanced
 
Silcosteel" process, metal sleeves are coated with a fused
 
silica-like layer and then deactivated with a high tem­

perature silanization process. These sleeves are ideal for
 
split/splitless applications that require frequent chang­

ing of inlet sleeves to keep the injector contami­
nation free. These sleeves are also excellent for JI••••iIi
 
portable GCs since they do not break during
 
transportation or installation.
 

SILCOSLEEVE™METAL INLET
 
SLEEVES UTILIZE RESTEK'S
 
SILCOSTEEL SURFACE
 
Silcosteel is a process that bonds a thin, uni­

form layer of flexible fused silica on the stain­

less steel. The surface is then deactivated and
 
made inert by the same process used in our high
 
quality fused silica and MXT® capillary col­ • Equivalent inertness to glass sleeves.
 
umns. Because the Silcosteel" layer is flexible, • Excellent response for pesticides,
 
it will not crack or break off the surface of the phenols and other active compounds.
 
stainless steel. •	 Silcosleeve" inlet sleeves won't crack, 

chip, or break like glass sleeves. 
L:::=======================================I . Inexpensive and cost effective. 

... 
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HPLC COLUMNS 

PINNACLE™ 10-11: 
The Definitive HPLC Column for Formaldehyde Analysis 
EPA method TO-II describes a procedure 
for the determination of fo rmaldehyde as 
well as 14 other a ldehydes and ketones in 
ambient indoo r and outdoor a ir. Formal ­
deh yde is of part icul ar conce rn du e to its 
widespread oc cur ance and tendency to 
photochemically react to produce many 
pollu tants such as peroxyacetyl nitrate 
compounds , peroxid es, and ozo ne . Its ma ­
j or source of em iss ions is due to inc om­
plete combust ion of hydrocarbons such as 
fossi l fuels and waste incineration. It is a lso 
rele ased from many chemical and indus­
trial processes in whi ch it is used. Short 
term exposure to forma ldehyde and other 
carbonyl co mpounds can cause irritation 
of the eyes, sk in, and muco us membranes, 
whil e ch roni c or high level expo sure may 
damage the lungs an d other vita l orga ns. 

The TO-II meth od outlines a procedure in 
whi ch the sample is collec ted by dra win g 

air through cartridges containing a so lid ad ­
sorbent coated with din itrophenylhydrazine 
(DNPH). Foll owing collection the sample 

is e luted from the cartridge as the DNPH 
derivat ive and then analyzed by HPL C with 
UV detecti on. Although this procedure was 
written speci f ically for form aldehyde, it 
also lists 14 other a lde hydes and ke tones 
which can be ana lyzed w ith modi f ica tion 
of the basi c chromatographic procedure. 

For the analysis of forma lde hyde alone, the 
m et hod re co m me nds a s ing le 2 5c m 
Zorbax" OD S co lu m n w ith a water/ 
aceton itril e mobile ph ase. Using this co l­
umn and conditions, fo rma ldeh yde is re ­
ta ined app roximately 7 m inutes. Usin g a 
I 5cm , Sum Pinnacle " TO- 11 co lumn, the 
retent ion is decre ased to under 2 m inutes. 
Th e analysis time can be fur ther redu ced 
by using a sh orter, high effic ien cy 3~m 

Pinnacle" column. 

To separate a ll 15 compounds listed in the 
me thod the pro cedure reco mme nds two 
25cm Zorbax " ODS col umns in series and 

a 55 minute gradient w ith a 15 minute 
reequilibra tio n.Thi s long gr adient and use 
of two colu mns is required because a regu ­
lar OD S column doe s not have the proper 
se lectiv ity to ea sily separate acetone, ac ­
ro lein , and pro pionaldehyde as well as the 
tolualdehyde isomers. By using a Pin ­
nacle" TO-II column which has been spe­
cifica lly optimized for th is analysis , a ll 
15 compounds can be easily separated 
isocraticall y in less tha n 10 minutes. For 
greate r resolution of the c losely e luting 

triplicates a l5 cm x 3~lln or 25c m x 5~lm 

may be used. 

The kno wledgeabl e applications g roup at 
Restek has made s im ilar improvements to 
other environmental methods as well. Ap­
pl icati on Briefs on the HPLC analysis of 
ex p los ives, car ba rna res, and PAH s are 

available upon request. Call your local dis­
Figure 1 - PINNACLE™TO-ll elutes allIS components in tributor to request mo re informat ion on 

these applica tions.Method TO-II isocratically in less than 10 minutes. 

Call your local distributor to request a copy ofColumn: Pinnacle" TO- I I 
Catal og Number: 9172565 Restek's HPLC Catalog! 
Dimensi ons : 150 x 4.6 mm 
Particle Size: 5 um PINNACLE™TO-ll 
Pore Size: 120A DNPH Derivativ es of: 

ID Particle Length cat. #I . Formaldehyde 
2. Acetaldehyde (mm) Size (mm) 

Conditions: 3. Acrolein 
4. AcetoneSolvent A : 40 % 0.05M NaAcetate 3IJm 100 9172315 
5. PropionaldehydepH 5.0 3 IJ m 150 91723656. CrotonaldehydeSolvent B: 60 % Acetonitrile 4.67. Butyraldehyde 5IJm 150 9172565 

Flow Rat e: 1.5 mllmin 
Mode: lsocratic 

8. Benzaldehyde 5IJm 250 9172575 
Wavelen gth : 365 nm2 9. Isovaleraldehyde 

3 IJ m 100 917231310. Valeral deh ydeTemp.: 40" C 
I I. o-tc lualdehyde 3IJm 150 9172363

3.212. m-tolualdehyde
3 5IJm 150 917256313. p-tolualdehyde 

5IJm 250 9172573 
5 

14. Hexanaldehyde 
15. 2,5-dimethylbenzaldehyde 

6 Inj.: 20pl (3.5 to 10.5 ug/rnl of derivative)
 
7 ( 1.5 pglml each underivatized)
 

- FAST ANALYS IS ­

- IMPROVED RESOLUTION­

-ISOCRATIC SEPARATION­

- BINARY MOBILE PHASE ­
min. 2 3 6 7 8 9 - DECREASED SOLVENT USAGE­

• I 

4 5 
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COLUMNS 

Get "FAME"ous! 
Restek's new FAMEWAX'Mcolumn for fast and efficient FAME analysis. 

Cu rrent methods for the ana lysis 
of fa tt y acid meth yl esters 
(FAMEs ) have been designed us­
ing Carbowax" columns that pro ­
vide a specif ic elution order and 
separation ofpolyun saturated fatty 
acids (PU FAs) in 35 to 50 minutes . 
Restek's new 0.25 and 0.32mm ID 
FAMEWAX™ colu mns can pro­
vide necessary base line reso lution 
for comp lex PUFA samples in less 
tha n 22 minutes! 0 .5 3 mm lD 
FAM EWAX'" co lumns are a lso 
ava ilable for con centrated FAME 
samples and for co nversion from 
packed to capillary co lumn s. 

Capillary col um n performance re­
quire ments for PU FA ana lysis are 
spec if ied in AOCS and AOAC 
methods.TheAmerican Oil Chem­
ists Soc iety (AOC S) Method CE 
Ib-89 " FAM ES anal ysis by cap il­
lary G LC " requ ires base line reso ­
lut ion of C2 1:5n3 and C23 :0 ( in­
ternal sta ndard (IS] ) and C24:0 
and C22:6n3 (DH A).T he Assoc ia­
tion of Official Analyt ical Chem­
ist s (AOAC ) Offi c ial Method 
#99 1.39 "Fatty Ac ids in Encapsu­
lated Fish Oils and Fis h Oil Me­
thyl and Ethy l Esters" requires the 
same elution pattern as Ca rbowax" 
20 M and additional resolution of 
C23 :0(l S) from C2 2:4 n6. 

FAME WAX '" co lumns meet a ll 
the cr iteria listed in the meth ods 
in s ig nificant ly less t ime , with 
faster flow and temperature pro­
gram rates than oth er Carbowax" 
co lum ns.The menhaden oil PUFA 
ana lys is in Figure 1 shows that 
C21 :5n3 and C23 :0 (IS ) are we ll 
resol ved, as are C24 :0, C2 2:6n3 
(DHA) and C24: In9 wit h a total 
analys is time of only 22 minutes. 
Figur e 2 shows the same ana lysis 
on the Supelco Omegawax" 250 

Figure 1 - Menhaden OiJ PUFA on a FAMEWAX™ Column 

I II
 

30 

35

tl29 

313 ~ J ~ 36 

20 , ,i j i Imin. 10 
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Lot # 75062 

35 

, V
 
,j 31 36r. 1\ ~ 
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Figure 2 - Menhaden Oil PUFA on an Omegawax' Column 

Lot# 6779-0IB 

30 35/36 

262422 

29 

\ 

20 

30 3 ~6 IV 
JIJkJJ iJl-.J.l 

min , 10 

I 

colu mn with ide ntical GC co ndi tio ns . 
Peaks C2 1:5n3 and C23 :0 are not basel ine 
resolved, nor are C22:6n3 and C24 : In9.To 

the Omegawax < co lum n, the program rate Th e 30m, O.32mm, O.25!lm FAME WAX" 
must be decreased to 2 or 3°C/minutes, in­ co lumn also mee ts the cr iteria for PUFA 

achieve resolution of these comp onents on creas ing anal ysis tim e by 59%! ana lysis. Larger diameter 0.32 mm ID col­
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um ns have 4-5 tim es more sam ple capac­
ity (400-5 00ng vs . 50- 100ng) . T he in ­
creased sample capaci ty mini mi zes over ­
load ing ofmore conce ntra ted samples with 
min ima l loss in column eff iciency. 

The 30m, 0 .53mm, 0 .5f.lm FAMEWAX'" 
co lu m n ha s th e s a m p le ca pac ity to 
accomodate direct and on-column injec ­
tions. Th is w ide bore col umn a llows con­
versio n fro m packe d to ca pillary columns 
without the expense of add ing a ca pil lary 
injector to you r GC.Al though attain ing the 
resolu tion requi rem ents for PUFA ana ly­
sis is diffi cul t for most wide bo re PEGs, 
Figure 3 illu strat es that the 0.53mm ID 
FAME WAX '" colum n can provid e suff i­
c ient resolu tion for PUFA analysis . 

Un like s im ilar columns from other manu­
factu rer s, al l FAM EWAX'" co lumns are 
tes ted with two test mixture s. Each batch 
of po lymer is tested wit h a menhade n type 

oil , and each colum n is tested with a Gro b 
typ e tes t mix. The menhaden oil test en ­
sures pro pe r co lumn po larity indicated by 
the separation an d elution order of PUFAs . 
Also , 0.25m m an d 0 .32m m ID FAM E­
WAX'" columns mus t pass the resolut ion 
cri teria out lined in the officia l methods for 
complex PUFA matrices.The Grob mix en­
su res inertness, effici ency, fil m th ick nes s 
cons istency and mi nimal colum n bleed. 

Save yourse lf time and mon ey. Try Resteks 
new FAMEWAX'" columns for fas t and ef­
f icient FAM Es ana lyse s. T he 0 .25mm and 
0.32mm ID FAMEWAX " columns provide 
optimum PUFA analyses in less time tha n 
other colu mns. T he 0 .53m m ID provid es 
capi lla ry convers ion in packed column in­
strume nts, maximum sample ca pac ity, and 
the nec essary resolution for a wide var iety 
of FAM E analyses, including co mp lex 
PUFA analysis.All FAMEWAX' " colum ns 
are tested w ith two tes t mixtures to pro ­

vide you with the highes t quality column 
for FAME ana lyses anyw here . We guaran­
tee it! 

FAMEWAX™
 
Columns
 

• Significantly reduces 
analysis times. 

• Specially tested to ensure 
column reproducibility. We 
guarantee it! 

•	 O.25mm and O.32mm 10 
columns available for 
complex PUFA analysis. 

•	 Also available in O.53mm 10 
columns. 

FAMEWAX™Columns Compound List and Conditions 

30 m, O.25mm lD, O.25 lJm 30m , O.32mm ID, O.25lJm 30m , O.53mm ID, O.50 lJm 
for Figures 1-3 

FAMEWAX'" : 
ca t.# 12497 

FAMEWAX"': 
cat.# 12498 

FAMEWAX' ": 
ca t.# 12499 

29. C2 1:5n3 
30. C23:0 (IS) 

34 . C24:0 
35 . C22 :6n3 

3 1 C22:4n6 36. C24 1n9 

Figure 3 - The 0.53mm ID FAMEWAX™provides the 
necessary resolution for 
PUFA s usin g direct injection. 
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Figure I
 
30m, 0.25mm io , 0.25,um FAM EWAX (75062)
 
Fig ure 2
 
30m, 0.25mm ro,0.25,11m Ornegawax (6779-0 IB)
 
0.8,ul split injection of menhaden oil PUFA with
 
C23 :0 (/S)
 
On-col umn concentration 100- t50ng.
 

O ven ternp.: 120°C to no°c @ r C/min. (hold
 
20 min.)
 
In j . & det, tern p.: no°c
 
Carrier ga s: hydrogen
 
Linea r veloc ity : 60cmls ec . set @ 120°C
 
FlO sensitivity : 8 x to-II A FS
 
Split ra tio: 50: I
 

Figure 3
 
30m, 0.53mm 10 , OS O,um FA MEWA X (82764 B)
 
I.Oflldirect injection of menh aden oi l.
 
On-column concentrat ion 2500ng tota l.
 

Oven ternp.: 120°C (hold 2 min.) to n ODc @
 
6°C/m in. (hold 20 min.)
 
Inj . & det. ternp.: 230°C
 
Ca r rie r gas: hydrogen
 
Li near veloci ty : 32cmlsec. set @ 120°C
 
Fl O sens it ivity: 8 x 10-" AFS
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lnteqra-Guard' Takes the Frustration Out 
of Analyzing Residual Solvents 
The United States Pharmacopeia (US P) has 
publ ished several methods for the ana lysi s 
of residu a l solvents in pharmaceutical 
products. US P 467 outli nes f ive methods 
for Organ ic Volatile Impurities (OV!) that 
utilize severa l differ ent sa mple introduc­
tion techniques and ana lyt ical columns. 
Methods I and V have become the most 
popu lar because of the sim plif ied sample 
intro duction technique. Both of these meth­
ods involve the dir ect dissolution of the 
pharmaceutical product in water foll owed 
by direct aqueous inject ion. Since many 
pharm aceut ical products contain inorganic 
addi tives and non- volatil e co mponents, the 
USP methods recommend the use of a 5 
meter guard colum n to protect the analyti­

ca l column. Although the use of a guard 
column can greatly increase the life expect­
anc y of your analytica l col umn , making a 
co ns istent leak-free connec tio n has bee n 
difficult. 

To eliminate the headache ofmaking those 
difficult connecti ons bet ween the guard 
co lumn and the a naly tica l column, the 
Wizards at Reste k have developed Integra­
Guard" (capillary columns with integrated 
guard columns). These columns are avail­
able with the two most common station­
ary phases used for OVI analysis. Figure I 
shows the ana lysis of common solvents on 
a 30 meter, 0.5 3mm !D, 5.01lm Rtx®-G27 
Integra-Guard" co lumn (5% phenyl/95 % 

Figure 1 - USP 467 analysis on a 30m, O.53mm ID, 5.0J.lm 
3 

I methylene chloride 
2. chloroform 
3. ben zene 
4. trichloroethylene 
5 I ,4-dioxane 

2 
A J 

min. 6 8 10 12 14 

Standards 
USP 467 Mix #1 (in DMSO)
 

caL# 36001, ea.
 
caL# 36101 , 10-pk.
 

USP 467 Mix #2 (in methanol)
 
caL# 36002 , ea.
 

cal.# 36102, 10-pk.
 

USP 467 Mix #3 (in DMSO)
 
cat.# 36004 , ea.
 

caL# 36104 , 10-pk.
 

International USP 467 MIx (in methanol)
 
cat.# 36003 , ea.
 

cat.# 36103, 10-pk.
 

See Restek s Product Guide for more 
information Oil USP 467 standard mixes. 

Rtx'ID_G27 Integra-Guard' column 

1. 0~1 d irect injec tion of USP 46 7 Mix III (cat, 1I 3600 I). 

5 
Linear veloci ty : 
FID sen sitivity: 

Oven temp.: 

Inj, / del. temp.: 
Carrier gas: 

35°C (hold 5 rnin .) to 175°C @ 
SOC/m in. to 260°C @ 35°C/min . 
200 °C / 240° C 
heli um 
30cm/sec. set @ 35°C 
I x 10.11 A FS 

methyl polysiloxane). Figure 2 shows the 
sam e ana lysis on a 30 meter, 0.5 3mm ID, 
3.01lm RtxJ<:-G43 Integra-Guard " co lumn 
(6% cyano pro py lphe ny l pol ysil oxan e) . 
Both co lumns are manu factured with high 
puri ty, bonded stationary phases for low 
bleed and unsurpassed inertness. Each col­
umn is tes ted to meet stringent require­
ment s to insure repr odu cible analysis. 

Save time and mon ey and imp rove your 
analy sis by using Rtx "-G27 and Rtx Jt-G43 
lntegra- Gu ard 't'col umns to a na lyze re ­
sidua l so lvent impurities in pharmaceuti­
cal products. In additi on , Restek offers sev­
eral high qual ity calibration standards for 
USP 467 methods. Data package s with 
complete qual ity assura nce inform ation are 
available for all Restek standards . 

Columns 
30m , 0.53mm ID, 5 . 0~m 

Rtx-G27 lnteqra-Guard" 
cat.# 10279-126 

30m, 0.53mm ID, 3 .0~m 

Rlx-G43 lnteqra-Guard" 
caL# 16085-126 

Figure 2 - USP 467 analysis on a 30m, O.53mm ID, 3.0J.lm 
3 Rtx®-G43 Integra-Guard" column 

I. me thy lene ch loride 
2. chloroform 
3. benz ene 
4. trichloroethylene 
5. 1,4-dioxane 

U
5 

4 L 
1 

------!~ 2 

1 . 0~1 direct injection ofUSP 467 Mix II I (cat.s 36001). 
Oven temp.: 

Inj, / del. ternp. : 
Ca r r ier gas : 

Linear velocity : 
FlO sensit ivity : 

35°C (hold 5 min.) to 175°C @ 
gOC/min. to 260° C @ 35°C/min . 
200 °C / 240°C 
hel ium 
34cm/sec. set @ 35°C 
I X 10.11 AF S 

min. 4 6 8 10 12 14 

.... 
• Integrated guard column eliminates leaks. 
• Meets all requirements of USP 467 methods. 
• Bonded phase columns for low bleed & excellent inertness. 
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PERFORMERS 

Restek's Leak Detective™ 

Restek ' s Leak Detecti ve" e lec tronic leak detector is the co nvenient and affo rda ble soluti on 
for GC leak de tec tion. It resp onds in less than 2 se co nds to trace leak s of gases* wit h thermal 
conductivities different than air. Heliu m or hyd rogen ca n be det ected at 3 x IOr'cc/sec. or an 
absolute co nc entrati on less than 200ppm . Lea ks are indi cated by an audible alarm, as well 
as an LED read out. Two 9-vo lt battenes provide 10-1 2 hours of co ntinuo us op era tion , or the 
unit ca n be us ed with an AC adaptor (both inc lude d). 

Features 

o	 Lowest cost thermal 
conductivity leak 
detector available. 

o	 Compact, light 
weight, hand-held 
design. 

o	 Contamination­
free leak detection. 

o	 Detects helium or 
hydrogen trace leaks 
at :<: 3 x 10·4cc/sec. or 
:<: 200ppm. 

Detecting Leaks 

Leaks in a GC system can 
cause problems ranging from 
increased detector noise, 
baseline instability, and short 
column lifetim e, to wasting 
expen sive carrier gases. 
Electronic leak detectors, like 
Restek's Leak Detective" allow 
analy sts to detect minute gas 
leaks undetected by liquid leak 
detectors without risk of 
contamination. Electronic leak 
detectors are an absolute 
necessity with capillary GCI 

Leak Detective 
cat.# 21607 (110 Volts) 
ca t # 2160 9 (220 Volts ) 

• Not destqneo for use In explosive atmospheres. 

Restek's Veri-Flow 500 
Flow Meter 

New Features 

Calculates linear 
velocity based on 

Includes standard RS 
232 ComPort with 
printer function. 

Has auto zero function. 

Includes rechargeable 
battery pack and 

• 

column 10. 

o 

o 

o 

charger. 

Other Features 

•	 Reads flow acc ura tely to 500mUm m. 
•	 Measu res N" He, H" 5% At/Me , and 

Air. - ­

•	 Me asu res split flow and mass flo w. 
•	 Has pul se free operation that wi II not 

inte rfer e w ith EPCs. 
•	 Inc ludes auto " off" battery saver. 
•	 Incl udes N IST traceabl e ca libra tio n 

certifica te . 
•	 Incl udes ca pi llary co lumn adapto r. 

Veri-Flow 500
 
Flow Meter
 

110 V, cat.# 21643 
22 0 V. ca t.# 2 1645 
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I · I;:Pesticide Column Kits
 
Restek developed pesticide column kits in 

the early 90's to meet the requirements of 

the EPA's CLP chlorinated pesticide pro­
tocol. By connecting two capi lIary columns 

with different stationary phases to a "Y" 
connector and 5 meter guard column, ana­
lysts gained the advantage of running both 
primary and confirmationaJ analyses si­

multaneously. However, the awkward angle 
at which the columns were inserted into 

the connector caused some columns to 
leak, disconnect, or even break. Restek 
solved this problem by introducing the 
Angled "Y" Press-Tight" connector and the 
"Y" Vu-Union connector. The "Y" Vu­

Union" incorporates a secondary ferrule 
seal that makes it almost impossible for the 

connection to come apart, making it ideal 
for higher temperature analyses. With these 
solutions in hand, analysts still found get-

Features 

•	 Pre-assembled kits offer 
convenience over purchas­
ing parts separately. 

•	 All pesticide column kits are 
tested for flow and leaks 
prior to shipping. 

•	 Custom column combina­
tions are available with 
either an Angled "Y" Press­
Tight'"' connector or a "Y" 
Vu-Unlon" connector. Call 
your local distributor for 
more information. 

Pesticide Column Kits 
0.32mm ID & other phase combinations are available. 

Column Combo's 
(30m, 0.53mm ID, 

0.5OlJ m) Cat.# 

"Y" Vu-Union"' 
connector 

suffix # 

Angled "Y" Press-Tight"' 
connector 

suffix # 

Rtx-5/-1701 10950 -495 -496 

Rtx-5/-35 10951 -495 -496 

Rtx-35/-1701 10952 -495 -496 

ting a leak free connection required "some 

special magic" Now analysts can rely on 

Resteks chemists to make leak-free dual 

column connections for them. 

"Y" VU-UNION ' CONNECTOR 
Restek's "Y" Vu- Union" connector is the 
latest advancement in "Y" connectors. It 
has quickly gained the reputation as the 

most reliable connector for pesticide col­
umn kits. The primary seal is visible, to 

assure the connection is made properly 
without dead volume or leakage. The sec­
ondary seal uti Iizes standard graphite fer­
rules to physically hold the columns in 
place and assure a "leak free" connection 

remains "leak free." Not only are the col­

umns (two 30 meter analytical columns and 
one 5m x 0.53mm ID guard column) pro­
tected in Restek's unique capillary column 
cage, but the Vu-Union" connector is se­
curely suspended inside the column cage 
with springs. This configuration reduces 
stress on the fused si Iica tubing and acts as 

a "shock absorber" from the turbulence 

created inside the GC oven. 

ANGLED "Y" PRESS-TIGHT' CON ­
NECTOR 
Resteks Angled ..Y" Press-TIght" connec­

tor has the correct angle to assure easy, long 
lasting connecnons, Each one IS carefully 

tested to Insure a leak free seal. The guard 

column is carefully tucked inside the cage 
and IS ready to use when you receive the 
column. 

Simply decide which columns you 
want to connect and the type ofcon­
nector you wish to use and let us 
make the connection for you. 

y 
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... 
•	 Fully conditioned and 

"sample ready" for maximum 
productivity. 

•	 Silcusteel" tubing inert as 
glass. 

•	 Deactivated with same 
process used for capillary 
columns. 

•	 Rugged and flexible . 

•	 Universal and versatile , can 
be bent to any instrument or 
detector configuration . 

•	 Tighter tubing tolerances 
result in improved efficiency 
and reproducib ility over glass. 

Since the inception of g lass deactivati on 
tech no logies in the J970 's, packed co lum n 
tec hno logy has re mained virtua lly un ­

changed . Jn 1994 . Reste k int rod uced a 
breakthrough in pack ed col umns by offer­
ing a meta l packed co lumn w ith eff ic ienc y 
an d ine rtness exceed ing the bes t gl ass 
pa cked col um ns. Restek 's Si lcostee l' pro ­
cess and deact ivati on chemistries have pro­
duced the most advanc ed sur face for the 
production of packed co lum ns on the mar­

ket today. 

Because the tubing ma te ria l is sta in less 
ste el and the fused sil ica laye r is flexibl e , 
Silcosteel" packe d colum ns are truly uni ­
versa l. Co lum ns ca n be eas ily moved from 
o ne inst rum ent to a nother. S ilc ost ee1)< 
packed columns offer analys ts the flexib il ­
ity an d versati lity previou sly seen only by 
ca pilla ry co lumn users . 

A ll packi ngs offe red by Res tek are fu lly 
co nd itioned and "sa mple rea dy".With only 

New Silcosteel"
 
Packed Columns:*
 

2m x '/a" 00 x 2mm 10; Preconditioned 
Chromosorb 101 80/100: cat.# 80435 
Chromosorb 102 80/100: cat.# 80434 
Hayesep 0 80/100 : cat.# 80433 
Porapak 0 80/100: cat.# 80427 
Porapak OS 80/100: cat.# 80426 
Porapak R 80/100 : cat.# 80425 
Tenax TA 60/80 : cat.# 80431 
Tenax TA 80/100: cat.# 80432 
Molesieve 5A 60/80: cat.# 80428 
Molesieve 5A 80/100: cat.# 80429 

3.05m x '/a" 00 x 2mm 10; Fully activated 
Molesieve 5A 80/100: cat.# 80430 

2m x 3/'6 " 00 x 4mm 10 
1.5% Rt 2250 / 1.95% Rt 2401 
on 100/120 SilcoPort: cat.# 80254 

15-20 m inu tes of stabi liza tion time, your 
GC is ready to run .Th is improves throu gh­
put an d lab effic iency. Restek offer s a w ide 
range ofpackin gs and liquid phases includ ­
ing Sil cop ort", th e most ine rt sup port 
avai lable fo r packed co lum ns . In fact, our 
porous po lym er and Molecular sieve co l­
umns are the best we 'v e ever seen! 

Instrument
 
Configurations
 

General 
Configuration 

HP 5880 , 5890 , 5987 

Varian 3700 , Vista 
Series , FlO 

83/4"r PE 900-3920 , 
t Sigma 1,2,3 

~~-

i PE Auto System 
61/2" 8300 ,8400 , 8700 

,~_t (Not On-Column) 

• Please specify catalog number and instrument configuratio n suffix when ordering . 

Call your local distributor for more information on Sllccsteel" 
packed columns or to receive Restek's Packed Column Catalog. 

Combining the durability ofstainless steel with the inertness ofglass. 

•
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I~~van c es PLOT columns - Again!
 
Porous polymers have been used for nearly 
three dec ad es for sepa rating lig ht hyd ro­
carbons and solvent s. The col um ns tradi­
tionally used have bee n 2mm ]0 column s 
packed with 80/100 mesh material. The 
wizards at Restek have now made ca pil­
lary PLOT columns avai lable tha t utilize 
the sam e porou s polymer ma terials .The Rt­
S and Rt-Q PLOT colu mns offer a cho ice 
to the ana lyst who des ires the se lectivity 
of the divinylbe nzen e porous po lyme rs bu t 
the efficiency of capillary colum ns. Fig­
ure I illust rates light hydrocarbons ana ­
lyzed on an Rt-S and Rt- Q PLOT colum n. 
Th e incorporation of differen t vinyl mo no ­
mers into the div iny lbe nzene porous po ly­
mer ma trix produces noticeable sel ectiv­
ity variations. The Rt-S co lumn prov ides 
baseline separat ion of ethy lene and ace ty­
lene. PLOT colum ns o ffer higher effi ­
ciency when compared to packed co lumns. 
resulting in fa ster analyses. 

Because of the large am ou nt of poro us 
po lymer in packed columns, long co ndi ­
tion ing times are necessary. However. wi th 
PLOT co lumn s the act ual amount o f po­
rous polymer is s ign ifi ca ntly lower. No t 
on ly doe s this shorten condi tioning times 
and increase throughput, it also redu ces the 
overall bleed level (c ritica l wi th high tem ­
perat ure appli cation s where low back ­
ground levels are desi red). 

TRUE SELECTIVITY OF TRADI ­
TIONAL POROUS POLYMER 
PACKINGS 
Restek starts w ith hig h pu rity mon om ers 
for productio n of po rous polymer PLOT 
columns. Thi s ensures the col umns will 
have a se lectivity identica l to that of the 
Porapak" and HayeSep" pack ings. W hen 
switching fro m packed co lumns to ca pi l­
lary co lumn s, very little method develop­
ment is required becau se the elu tion pat ­
te rns rem a in the same . T he Rt-Q PLOT 
column is a divinylben zen e homopolyme r, 
whereas th e Rt-S PLOT col umn is a 
diviny lbenzen e and 4- viny lpyr idi ne co­
po lymer. 

.. 
PLOT
 

Columns
 

PLOT columns offer an 
efficient alternative to 
packed columns. 

Selectivity identical to 
HayeSep®and Porapak" 
packings. 

All PLOT columns immo­
bilized to eliminate 
particle generation. 

Unbreakable MXT-Q 
and MXT-Msieve 13X. 

Each column individually 
tested for reproducibility. 

NO PARTICLE TRAPS NECESSARY 
Because PLOT colu mns are mad e with 
submicron particles attach ed to the co lumn 
wall , finding a good binde r is critica l. 
Restek has discovered a binding ma teria l 
that elimi nates par ticle generation from 
PLOT co lumns . Thi s proces s elim inate s 
detec to r spi k ing an d d isr uptio n of the 
valv ing sys tem. 

NEW LINE OF UNBREAKABLE 
MXT PLOT COLUMNS 
The wiza rds at Restek have coa ted PLOT 
columns util iz ing Silcosteel" fused sil ica 
lined tubi ng. T he Si lco steel" PLOT co l­
umns offer the analyst an unbreakab le op­
tion to standard fuse d sil ica tub ing with no 
compromise in performance. MXT~ PLOT 
columns must meet or exceed the sam e rig ­
orous specif ications as fused silica PLO T 
co lumns. Because the tubi ng is sta in less 
stee l, f ield and process ana lyze rs are no 
longer at the mercy of brittle fused silica 
tubing . Curr ent meta l PLOT co lumns are 

Figure 1 - Selectivit y chan ges with the incorporation of 
different monomers in the porous polymer. 

a) 30m, O.53mm 10 Rt-Q (ca t.# 19716) 

2/3 
b) 30m, O.53mm 10 Rt-S (cat.# 19712) 

I , methane
 
2, ethylene 1 23
 
3, acetylene
 
4, ethane
 
5, propylene
 
6, propane
 

1 4 

min, 1 2 3 4 5 

min , 1 2 4 6 

4 

1001-11 split inj . of a hydrocarbon mix. 
Oven temp .: 50°C isothermal 
Inj. & det . remp.: 200°C 
Ca r r ier gas : hydrogen 
Linea r velocity : a) 56cm/ sec. 

b) 55cm/sec. 
F lO sensitiv ity : 1.28 x 10·'0 AFS 
Split ra tio: 10: I 

3 5 

1996 INT ER NATIONAL SUPPLEMENT 

7 



available with the Q po rou s polyme r or 
Molecul ar si eve 13X ze o li te . Figu re 2 
shows the analys is of light hydro carbons 
on an MXTJf-Q PLOT column and the 
ana lys is of permanent gases on an M XT'­
Msie ve 13X PLOT column. 

COLUMN TO COLUMN REPRO­
DUCIBILITY GUARANTEED 
Each po rous polyme r PLOT column is 
tested with a hydrocarbon test mix to in­
sure proper phase thickness and sele ctiv­
ity. Propane is used to calculate the parti ­
tion ratio which is monitored to insure a 
reproducible film thickn ess. The number 
of plates per meter is calculated and used 
to evaluate column effic iency. Se lectivity 
is ensured by ca lcu lating the retention in­
dices o f acety lene and methyl acetylene. 

Molecul ar sieve PLOT co lumns are all 
tested wi th a mixture of permanent gas es. 
In this test the peak height ratio of carbon 
monoxide is used to determin e a uniform 

film and to calc ulate the number of plates 
per mete r. 

Restek's expanding line of PLOT columns 
continue to brid ge the gap from packed to 
capillary columns.Through continuing re­
search Restek now offers unbreakable and 
partic le free E'orous Layer Qpen Iubular 
capill ary columns for the analysis of per ­
manent gases, light hydrocarbons and vola­
tile chem icals. 

Figure 2 - MXTs> PLOT columns give fast, efficient 
separation of light hydrocarbons & permanent gases. 

2/3 

J met hane 
2. ethylene 
3. acetylene 
4. ethane 
5. propy lene 

4 
6. propane 

5 

6 

, 
min. 2 

30m , 0.53mm ID MXT-Q (cat.# 79716) 
100"t1 sp lit inj . of a hydrocarbon mix. 
Oven temp.: 50°C isot hermal 
Inj . & del. temp.: 200°C 
Carrier gas: hydro gen 
Linear velocity: 62.5cm/sec. 
FlO sensit ivity : 1.28 x 10-10 AFS 
Split ratio: 10: I 

3 

1. hydrogen 
2. oxyge n 
3. nitrogen 
4 . methane 
5. carbon mon oxide 

30m , 0.53mm ID MXT-Msieve 13X (ca\.# 79706) 
20,u] split inj . of permane nt gases. 
Oven temp. : 40°C isotherma l 
Inj. & del. ternp.: 200°C 
Ca rrier ga s: helium 
Linear velocit y: 37cm/sec . 
Detector: TCD (2 12 mA) 
Spl it ratio: \ 5: I 

PLOT
 
Columns
 

Rt-S
 
(fused silica)
 

30m , 0.53mm 10 cat.# 19712
 
15m, 0.53mm 10 cat.# 19713
 
30m , 0.32mm 10 cat.# 19710
 
15m, 0.32mm 10 cat.# 19711
 

Rt-Q
 
(fused silica)
 

30m, 0.53mm 10 cat.# 19716
 
15m, 0.53mm 10 cat.# 19715
 
30m, 0.32mm 10 cat.# 19718
 
15m, 0.32mm 10 cat.# 19717
 

MXT®-Q
 
(Sllcosteels)
 

30m, 0.53mm 10 cat.# 79716
 
15m, 0.53mm 10 cat.# 79715
 

Rt-Msieve 13X
 
(fused silica)
 

30m, 0.53mm 10 cat.# 19706
 
15m, 0.53mm 10 cat.# 19708
 
30m, 0.32mm 10 cat.# 19705
 
15m, 0.32mm 10 cat.# 19707
 

MX"f®-Msieve 13X
 

(Sllcosteel")
 
30m, 0.53mm 10 cat.# 79706
 
15m, 0.53mm 10 cat.# 79708
 

Rt-Alumina
 
(fused silica)
 

30m , 0.53mm 10 cat.# 19700
 
50m, 0.53mm 10 cat.# 19701
 
30m, 0.32mm 10 cat.# 19702
 
60m, 0.32mm 10 cat.# 19703
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KONI'S KOR NER 

Why 5 cm syringe needles for capillary GC? 
GC is a complex 
technique. All 
too of te n th e 
analyst stands in 
front of his in­
s trument, s ur­
prised abou t a 
result, maybe 
annoyed about a 

Dr: Konrad Grob problem, and at 
a loss for an ex­

planat ion for what he observes. Often, not 
even his colleague is able to explain. An­
other a/these GC mysteries ? Probably he 
would have the knack of it if he knew the 
many details involved in the analytical pro­
cess. We make numerous choices without 
being aware of them. overlook variables 
clinging to the illusion that they had been 
thoroughly investigated in the past and that 
an international committee has decided 
that this or that is the correct choice. The 
length of the syringe needle is one such 
fr equently neglected detail and is an ex­
ample a/a parameter which has never re­
ceived proper attention. 

Many years ago, the manufacture rs of GC 
sy ringes looked upon thei r cus tome rs and 
not iced that there was no agreement on how 
long sy ringe needl es should be for co nven­
tional vaporizing (sp lit or split less) injec­
tion . So me said 1.5 inch (the need le pro ­
trud ing 37 mm from the glass barre l), oth ­
ers 3 inch (7 1 mm) , or even longe r. So , 
father sy ringe pro ducer decided to com ­
prom ise and have it in between: 2 inch (51 
mm ). Whethe r or not he died in the mean 
tim e, that 's how it still is. Some disa gr eed, 
but since it see ms to be more imp ortant 
tha t GC is simp le than that it is we ll opt i­
m ized, th e subj ec t was com monl y ne ­
glected.The subject ofneed le lengt h seems 
not to be of suff icient sc ientif ic s tatus to 
ju st ify clo ser inves tiga tion. 

As yo u ca n check by a few experiments, 
the len gth of the syri nge needl e and the 
depth by which a long needle is inse rted 
into the injec tor often have an imp ortant 
impact on quantitative analysis . Th e rea ­
sons are explained below. It is concluded 
that they need to be adjusted to the situ a­
tion. The length of the syringe needle de ­

termines from which po int insid e the liner 
the sample expands during the eva pora tio n 
process. It may, however, a lso influ en ce 
va porization itsel f. 

HEADSPACE ANALYSIS: 
We start by loo king at gas or head space 
ana lysis, because the situation is particu ­
larly sim ple s ince no vaporization inter ­
fere s. However, the same principals will 
a lso apply to liquid samples. We refer to 
(ma nual or automated) injection with a gas­
tigh t sy ringe of 0 .5-1 ml capacity. 

Usua lly an amount of gas phas e is injected 
that approaches the intern al volume of the 
vapo riz ing chamber. For instance , a 4 mrn 
lD liner of 80 rnm length has an interna l 
vo lume of I ml. A 500 III sample m ixes 
with carrier gas to form a vapor clo ud of 
close to this volume (in let press ure com­
presses the cloud, but incre ased tem pe ra­
ture ca uses it to expand). Car e mu st be 
taken to release the sample fro m the sy­
ringe needle in such a way that it ends be­
ing positioned inside the chamber. 

Gas and headspace sam ples are usually 
inj ec ted in the s p lit mo de in orde r to 
achieve sharp init ial bands . De pression of 
the plun ger at norm al speed introduces the 
sample at aro und 0.5-1 mils, i.e . 30 -60 mil 
min. If the sum of the sp lit and the (com­
par abl y sma ll) colum n flow rate co rre­
sponds to the rate of injection , expansion 
of the sample down wards replaces the gas 

Figure 1 - Injection 
at a rate equal to the 
flow rate of the gas 
passing through the 
liner: the flow from 
the carrier gas 
supply is substituted 
by that leaving the 
syringe needle. 

flow from the rear. Gas su pply is stoppe d: 
the gas phase running off originates from 
the sy ringe (assumption ofa pressure- regu ­
lation /n eedl e va lve sy s te m, Fig . I ). At 
higher split flow rates, the sample is d i­

luted with add itional carrier gas from the 
rea r. Under these conditions, basic ally un­
limited volumes of sample can be injected 
withou t ove rloading the injector. A short 
syr inge needle merely entering the vapor­
izing chamber (2-3 em) serves the purpose, 
bu t lon ger needles are no drawback. 

S ince hea dspace ana lysis is mostly trace 
ana lysis, the split flow rate is usually sub­
sta ntia lly bel ow the 30 -60 m l/m in men ­
tioned ab ove . Thi s leaves the cho ice of in­
j ecting a t a co rrespond ing ly reduced ra te 
or temporarily storing the vapor c loud in­
s ide the vaporizing chamber. Th e latt e r 
cor resp on ds to co mmon pract ice . If more 
sample is injected than gas run s off at the 

same time, carrier gas must be d isp lace d 
within the injection sys tem.Approp riate ly 
des igned injectors with a pressure regu la­
tor at the rear and a needle va lve in the sp lit 
outlet have a relatively la rge inte rnal vol­
ume in the gas supply and a sma ll one in 
the split outlet, causi ng the sample to ex­
pand ba ckwa rds (Fig . 2). Long syri nge 
need les are requ ired suc h that the sa mple 
expa nds from a point near the co lumn en­
trance toward s the rear. If the liner is 80 
rnrn lon g, the column enter s by 5 mm , and 
the inje ctor head is some 12 mm high , the 
syr inge need Ie shou ld be aro und 80 mm 

Pressure 

L Syringe 

c arrier gas 

I , -. Injection ra.te 
'C")' 

tW 
Sp litand column ' j 

flow rate t 

~ NeedleVvalve 

..c O lumnl l~Spilt outlet 
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KaNt'S KORNER 

Figure 2 - Head­
space injection at a 
low split flow rate, 
using gas supply by 
the pressure regula­
tor/needle valve 
system: the sample 
should expand from 
the column entrance 
backwards. 

Pressure 
requl ator 

Vapors 
expa nd ing 
upwards 

Column 

Syringe 

Septum 
~ purge out let 

Need le 
va lve 

l~ •
Split outlet 

and the co lumn entrance for sample evapo­
ration and mixin g acros s the vapori zing 
chamber. If the spl it flow rate is lower, i.e . 
vapors are formed more rapidl y than gas 
is discharged, a long or a short needl e is 
best suited, depending on the carrier gas 
suppl y system involved (Fig. 2 or 3). 

Samp les with high boilin g matr ices, such 
as m any un d ilu ted liquids , evaporate 
slowly; disch arge of the vapors is a prob­
lem only if the split flow rate is extremely 
low. Such liquids are eas ily transfer red to 
the wall of the liner (no repul sion by va­
pors). If an empty liner is used (prefera bly 
of narrow bore, e .g. 2 mrn), short sy ringe 
needles rend er such transfer more rel iable 

long. The commo nly use d 5 cm need les 
enter the liner by less than 4 ern and merely 
exploit the upper ha lf of the chamber. 500 
III thus injected al ready overfill the injec­
tor liner, i.e. ca use samp le material to be 
expelled through the septum purge outl et 
or to penetra te the carrier gas supply line. 

Systems with flow-regul ated ca rrie r gas 
supply and a back pressure regulator in the 
sp lit outlet (e.g. Hewlett Packard ) beha ve 
differentl y. Pressure increase by injection 
causes the back pres sure regul ator to open 
widely and increase the split flow rate .The 
sample cloud expand s downward s (Fig. 3) . 
As the vo lume of the injector can only be 
exploited by releasing the samp le at the top 
of the chamber, the syringe needl e shoul d 
be no longer than 2-3 cm (or a lon ger 
needl e should be introduced only partially). 

Figure 3 - Sample 
expanding down­
wards in the in­
stance of a system 
with flow regulation/ 
back pressure regu­
lation. 

A drawback of this type of gas supply is 
the sp lit flow rate du ring the splitting pro­
cess is rathe r ill defined . 

SPLIT INJECTION OF LIQUID 
SAMPLES 
Split injection of liquid s resembles gas/ 
headspace injecti on except that the rate of 
vapor formati on cannot be controlled . In­
jection must occur rap idly in order to avoid 
excessive evaporation inside the syr inge 
needl e. 2 ,ld of a solution in a volatile sol­
vent, such as dichl oromethane , create s 
so me 0.9 ml of vapor in maybe 0.5, i.e . 
vapors are form ed at 1.8 mils ( 108 mllmin ). 
With a split (and column) flow rate of 108 
mllm in at least, the situation of Fig. I ap­
plies, i.e. the syringe needle should merel y 
enter the vaporiz ing chamber. It leaves 
maxi mum roo m between the needle exit 

Syringe 

Flow
 
req ulator
 

Carr ier gas 
discharqed 
tbrouqhopened 
spIit 0 utlet 

Back press ure 
requlator 

as the risk of shootin g the sampl e liquid 
by the column entrance becomes sma ll. 

SPLITLESS INJECTION 
In splitless injection, the sample vapors 
must be stored in the vapo rizing chamber 
until they are transfe rred into the co lumn, 
which may take over a minute. Before be­
ing diluted with carri er gas, 2 IIIof a solu­
tion in hexane produce around 500 ~t1 of 
vapor, in dichlorom ethane as much as 900 
Ill, which shows that the internal volume 
of an 80 mm x 4 mm ID liner must be fully 
exploited. 

As the split outlet is closed, the re is only 
one way offilling the vaporizing chamber: 
fro m the bottom to the top, displ ac ing the 
ca rrier gas backward s. The syr inge needl e 
must be adjusted to situate the center of 
sa mple evap orati on slightly above the co l­
umn entrance . The dis tance between the 
needl e ex it and the co lumn entrance must 
account for the distan ce the dropl ets travel 
before evaporati ng , i.e. 1-2 cm. For the 
usual geometry of the injector th is means 
using 3 inch (7 1 mm) needles (or rather 
the vaporiz ing chamb er was designed such 
that standard 3 inc h needle s would f it). 
The re is a seco nd reaso n for depo siting the 
samp le c lose to the co lumn entrance. As 
shown in Fig. 4 (on the following page), a 
5 cm syring e needl e leaves a distance of 
some 40 rnm to the co lumn entrance , rep­
resenting a plu g of so me 40 0 ~Li of car rier 
gas. Before substantial amounts of sampl e 
vapo r reach the column, this gas must be 
disc harged into the co lumn, i.e. during 10­
20s pri maril y ca rr ier gas is " inje cted" . 
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Figure 4 - Scm syringe 
needles are too short for 
splitless injection as the 
chamber is overfilled 
even with small sample 
volumes & some 4001J.1 
of carrier gas must be 
tran sferred into the 
column before sample 
vapors get there. 

Syringe 

~.; Overflowing~f8'.. • 
~~ B~·:' ·: vaporizing 

e arne r :~ cha mber 
gas 

Carr ier qas 
transferred into 

+ the column 

cO l um n l l~ 

evaporation in the gas p hase of the inj ec ­
tor (the mo st gen tle vaporization process, 
s ince there are no contacts wi th packing 

materia ls adsorbing or degr adi ng so lutes). 
T here is more vaporiza tion inside long 
need les accentuati ng these advantages and 
disadvantages . 

CONCLUSIONS 
The 5 cm needle for vaporiz ing GC injec­
to rs is a typica l co mpromise : it is be tween 
the desi rab le long and the desirable short 
nee dle, bu t is hardly ever des irab le as such. 
The follow ing table suggests optimum 
nee dle lengths. 

Knowi ng how difficu lt it is to achi eve co m­
ple te sample transfe r in sp litless injection, 
thi s is certainly not the kind of problem 
we need. 

SAMPLE EVAPORATION INSIDE 
THE NEEDLE 
As if the subject were not ofsu ff icient com­
plexity yet - the length ofthe syringe need le 
also infl uences sa mp le evaporation . Parts 
of the samp le may be vaporized insid e the 
need le during inj ection o r whe n the needl e 
content is el uted after the plun ger is fu lly 
depressed. On the one hand, th is o ften 
causes problems as mo re is injected than 
me asured an d preferential vap orizati on of 
volati le components discriminates agains t 
high bo ile rs . On the ot he r hand, it hel ps 
nebul izing the sa mple liquid at the needle 
exit, which is the prerequ isite for sa mple 

Ii PERFORMERS 

I 

Optimum Needle Lengths 

Injection
 
Technique
 

Splitless
 
Split (flow rate >100 ml/min.)
 
Split (flow rate <100 ml/min.)
 

Split, high boiling matrix
 

Gas Supply System 
Pressure reg.! 
needle valve 

71 mm 
25 mm 
71 mm 
25 mm 

Flow reg.! 
back pres. reg. 

71 mm 
25 mm 
25 mm 
25 mm 

Th e length of the syringe nee dle is more critical than usually recognized. Try and see! 
Al though th is has been known for more than 15 years, on ly a few autosamplers give yo u the 
choice of varying the injection point. Presumably this is because too many cu stomers ask 
more about the software for da ta ha ndling than about the gas chromatog raph when they buy 
a new instru men t. Today mu ch emphasis is given to qu ality ass urance. Large amounts of 
time a re invested into ge nera l QA procedures , the usefulness of which is not a lways obvi­
ou s. Upon such efforts, ea s ily more important optimization of tech nica l asp ec ts is neg lected. 

• Alleviates column end connec­
tion strain . 

• Inlet and outlet ends conform to 
the column radius. 

"Y" Press-Tight® 
Connector 

• Perform confirmational analysis 
with a single injection. 

cat.# 20403, each 
cat.# 20404 , 3-pk. 

Universal Angled 
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PER FORM ERS 

Purge & Trap 
Spargers 

•	 For Tekmar 2000 , 3000 and 
ALS 2016/2032 

•	 Available in 5 and 25ml sizes 
•	 Uniform frits to ensure 

maximum purge efficiency 

Restek now offers pur ge and trap fritted 
spargers for Tekmar concent rators. Th ese 
sparge rs provide ma ximum purge effi­
ciency for water samples . Each sparger is 
manu fac tured with tight tolerances to en­
sure a leak free seal. These spargers are 
not recomme nded for wastewater samples 
since the frit may become plugged . 

Spargers
 
5ml Fritted Sparger, %" mount 

cat.# 21150, each 

25ml Fritted Sparger, '12' mount 
cat.# 21151, each 

Restek's Thermal Gas Purifier
 
GC columns and detectors re qu ire pure 
carrier gases to operate at maximum sen­
sitivity. With on ly 1% of trace contaminants 
in the carrier gas, col­
umn lifetrrne wi ll be 

redu ced. Rest ek has 
developed a new ther­
mal gas purifier that 
remove s tra ce con­
taminants from the 
carrier ga s s tre am . 
Thi s purifier removes 
oxyge n, water , carbon 
monoxide and carbon 
di oxi de by a high 
temperature reaction 
With punf'ie r g ran­
ules . comp ared to conventiona l adsorption 
traps . The constant high temperature reac­
tion With the getter granu les prev ent s con­
taminants from return ing to the gas stream. 

Each of Resteks purifier tubes are ther­
mally c lea ned prior to shipment and are 

f il led With N
2 

and capped to en sure con ­
tarnm ation free start-up. The purifier rubes 

have welded end fitt ing s that el im inate 

leaks from occurri ng . 
Submicron Fr it s are 
used in the end 0 f each 
tube to p re vent par­
t icl es from e nte r ing 
and contaminat ing the 
carrier gas lines . One 
pur ifier removes 17 li­
te rs of oxygen and 42 
liters of wa te r vapor, 
a llowing a single un it 
to serv ice multiple in­
struments. 

Restek's purifier des ign util izes less bench 
space than comparable device s smce all gas 

connections ent er and exit the top of the 
unit. The " Uvtube' configurat ion v irtually 
eliminates chann eling of the getter mat e­
ria l en sunng maximum purification of the 
carrier gas and highe r flow rates. 

•	 Top mounted fittings ease 
installation &save bench 
space. 

•	 Save money by scrubbing 
lower grade gases clean . 

•	 Removes oxygen and water. 
•	 Welded end fittings eliminate 

leaks. 
•	 U-tube configuration 

eliminates channeling. 
•	 UL certification (pending). 

Re-t ek (nrrurOilio n 

THERA,tALGAS PURIFIER 

Thermal Gas
 
Purifier
 
' /..' Fittings
 

110v cat.# 21662
 
220v cat.# 21663
 

Replacement Purifier Tube:
 
-cat.s 21658
 

'/. " Fittings
 
110v cat.# 21664
 
220v cat.# 21665
 

Replacement Purifier Tube:
 
cat.# 21659
 

Note: Not recom memled for lise with fl ammable gas es. 
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Restek (U.S.): 
110 Benn er Circ le. Bell efonte, PA 16823 ' Phone: (800)35 6-1688 ' FAX: (81 4)353 - 1309 
http ://www.restekcorp.com 

Restek GmbH:
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• MXT columns will not break like brittle
AI-Clad columns.

• Safe for Hydrogen carrier gas.

• Low bleed and long life to 430°C.

Carborane dimeth yl polyslloxane-MXT-500 Sim Dist
stationary phase.

•
I I

New carborane stationary phase

for High Temperature GC

..

Gas chromatographic analysis
at temperatures above 400°C
requires stational) ' phases and
tubing that can withstand tem­
peratures beyond he Iirnits of
most conventional polymer. '
and tubinz used in Gc. By in­
corporating carborane into the
backbone of the polymer chain.
the thermal tability is in­
creased ( igurc 1). Because
these slightly polar polymers
are no pure dimethyl
poly i loxanes like M X T- I .
Restek uses the phase designa­
tion M XT-500 Sirn Dist for
this new stationary phase,

Tubing Constraints
An improved. high-temperature
stat ionary phase is not enough:
the tubing used is also an irn ­
portant consideration. The
polyimide coating that keeps
fused silica tubing flex ible
breaks down rapidly at oven
temperatures above 360°C and
is unsuitable for igh tempera­
ture gas chromatography. AIu­

minum-clad tubing overcomes
the prob lems with the
polyirn ide, bUI has limitations,
When repea edly temperature
programmed above 400 cC or



high temperature Sim Dist calibration and analysis. 

Continued from page 1. _ 
Tubing stable
 

at ANY GC
 
temperature!
 

. 
The MXT-500 Sim Dist column demonstrates low bleed and stable baseline to 430°C for 

allowed to cool be low 50 °C , 
the al um inum sheath becomes 
britt le and ev entuall y breaks. 
Th e most durable capilla ry co l­
umns available are Res tek 's 
MXT co lumns , wh ich are 
man ufac tured usi ng Silcosteel" 
tubing (metal tubin g with the 
inertness of fused silica and the 
robust ness of met al ). 

MXT columns are designed 
for High Temperature Simu­
lated Distillation 
Simulated distill ation (Sim 
Dist ), one of the most common 
hig h temperature GC applica­
tions, is a good demonstration 
of the du rab ility of M XT co l­
umn s. Sim ulated di stillat ion is 
a tech niqu e in wh ich the GC is 
ca librated us ing the reten tion 
tim es o f hydrocar bons that 
have publ ished boi ling points . 
The an alysis of a high molecu­
la r we ight petro leu m sa mple , 
such as lubricat ing o il, is com­
pared to the cali bration by a 
spec ia l so ftware program and 
the boiling range di str ibution is 
determin ed. Simul ated di stilla­
tion requ ires stable retent ion 
times und er te mp eratu re pro ­
grammed condition s and a 
baseline wi th low bleed that is 
repeatable with mu ltiple tem­
pe rature programmed anal yses. 
Figure 2 illus trat es low and 
stable co lumn bleed, ex ce llent 
peak sy mmetry, and good re ­
covery of the hig h mo lec ular 
we ight hydrocarbon s in 
Poly wa x 655 on an M XT-5 00 
S irn Di st co lumn. Rete ntion 
t ime and basel ine stability are 
ex cell ent ind ications that the 
polymer is stable . This colu mn 
has been operated at 43 0° C 
isothermal for ove r 100 hou rs 

I· I ,IlL ( II ( I Iii, 11 

6m, 0.53mm 10, 0.15>tm
 
MXT-500 Sim Dis! (cat.s 70104)
 

40°C to 430°C @ 6°C/min" cold on-column;
 
Polywax 655
 

,~
 
min. 20 24 28 32 

wi thout sign ificant re tention 
tim e shift or base line increase. 
And, of co urse, the MXT tub ­
ing will never become br ittle ! 

Restek offers MXT-1 and 
MXT-500 Sim Dist stationary 
phases for high temperature 
Sim Dist 
Altho ug h the ca rbora ne 500 
S im Dis t stationary phase is 
the mos t stable phase avai lable 
fo r Si m Dist , many analysts 
prefer to use a true methyl sili ­
con e column fo r th is ana lys is . 
Differe nce s in polarity of the 
stat ionary phases cau se a shift 
in the calc ula ted boil ing range 
distr ibu tio n for petro leum 
samples containing aromatic 
hyd rocar bon s. The M XT -500 
Sirn Dist sta tionary phase has 
increased relati ve retent ion of 
aromatic hydrocarbons co m­
pared to the methyl silicone 
MXT - I Sirn Dist. Th is ca uses 
the boi ling points to be slightly 
higher using the 500 Sim Dist 
phase when the sample con­
tains aro ma tics. Re stek no w 
gives analys ts a choice by pro ­
vidi ng both types of phas es on 

36 40 44 48 52 

high tem peratu re MXT col­
umns. W hile both columns can 
be opera ted to 430 °C , the 
M XT- 500 Si m Dis t colu mn 
ha s lower bleed and lon ger life ­
time. whi le the MXT -I offe rs 
me thyl silicone po larity that 
match es man y labor ato ries' 
histo rical data. 

Durable Silcosteel" tubing 
and stable stationary phases 
for High Temperature GC 
High temperature GC ch al­
lenges the limit s of existing 
column an d station ary phase 
technology. Restek ' s MXT tub­
ing is idea lly sui ted to the tas k 
when com pared to fused silica 
or alu minum clad tubing, 
which ca nnot wi thstand re ­

lB' 

Go 

56 60 64 68 

peated te mperatur e pro­
gramme d opera tion to 43 0°C. 
Th ese temperatures als o push 
GC pol ymers to the limit of 
thermal decom posi tion . But 
Restek's new MXT -500 and 
MXT-I Sim Dist co lum ns hold 
up well unde r these ex treme 
co nditio ns. Wh en properly 
co nd itioned to 430°C , the se 
co lumns give stable base lines 
wi th low bleed and repeat able 
re tention tim es needed for high 
tem p Sim D ist and oth er 
HTGC an alyses. 

Columns
 

Description cat.# price
 

MXT- l Sim Dist (6m. 0.53ml11 10 , 0.15/lfll) 70 10 1 $300
 

MXT-500 Sim Dist (6111, 0.53111 111 10 , C1.l 5f.l111) 70104 $300
 

Polywax (655 Calibra tion Material I gm) 36225 SIO
 

Polywax (100 0 Ca libration Material I gm) 36227 $ 10
 

..... ( ( 
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The Rtx8·OPPesticides 

Column 
Fast, efficient analysis of Organophosphorus 
Pesticides in EPA Method 8141A 
by David Smith 

•	 Efficient analysis of 55 components in EPA 
Method 8141A. Includes: 49 
organophosphorous pesticides, 4 internal 
standards, and 2 triazines. 

•	 Quick analysis-less than 20 minute run time 
for 55 compounds.

•	 Flexible column configuration-0.32mm 10 
allows for direct injection with FPO or NPO 
detection and GC/MS confirmation. 

•	 Maximum Temperature of 300°C. 

In co ntrac t ana lytica l labs, tim e ods of time results in higher 
is mon ey when an alyzing client reven ue . Using the latest in 
samples. Th e efficie nt through ­ me thod and phase developmen t 
pu t of samples in shorter peri- technol ogies, the chemis ts at 

I11III 0	 •• • • • • • • • •• • • • •• 

Restek have designed a unique 
phase for the efficient analysis 
of orga nop hosphorus (O P) pes­
ticides. Th e Rtx-OPPestici des 
ca n ana lyze the 55 components 
in EPA Method 814 1A in un­
der 20 minutes, whic h is 50% 
faster than other published 
ana lysis times . I 

Wh en the Rtx-OPPest icide s 
co lu mn is run under the spec i­
fied co ndit ions, it exhibi ts four 
coelutions involving nine co m­

•	 pou nds. T he coelutions will not 
affec t identificatio n and 
qu antitat ion of GCIMS analy­
s is. Fo r more element-s pec ific 
det ectors , such as the NPD or 

The Rt~-OPPesticidescolumn separates 43 organophosphorus pesticides at 100ppb in less than 20 minutes by FPD. 

41/42 

Column: 30m, 0.32mm 10, 0.50>tm Rtx-OPPesticides (cat.# 
11239). Sample: 1.0fIJ direct Injection of a custom 8141A 
OP Pesticides mix. Concentration: 100ppb . Oven temp.: 
100°Cto 180°C@ 10°C/min. (hold 2 min.) to 300°C@ 

18°C/min. (hold 2 min.). Inj. & Det. lemp.: 250°C. 
Detector: FPD . Flowrate: Sec/min. , helium. 

2 6 
10 

4 

7 

35/36/37 

27 

22123 

34 
21 

31
30 \ 39 

28 /32 
\17 2419 \ 38 451 

2611 12 
3318 4029 

20 47/48 

\ 

5 9 
253 

~ ~ U~ V1\""'---.t. l..... U 

FPD, these coe lutio ns may be 
of co ncern if the full co mpound 
list is analyzed , although the 
27 co mpo unds used for method 
8 14 lA valida tion are all re­
sol ved. In order to present a 
complete meth od for organo­
phosphorus pesticid es, the Rtx ­
35 was resea rc hed and chose n 
as a confir matio nal co lumn 
(see Figure 3 on page 4) . 

An illustration of the orga no ­
phosphorus pest icid e separa ­
tions ach ieved with the 30m, 
0.32mm !D, O.5J.1m Rtx­
OPPesti cide s is show n in Fig­
ure 1. Th e conce ntratio n of the 
standard is IOOppb, wh ich is 

Continued on page 4. 

Peak identifications are 
listed on page 5. 

49 

43 

'-JUU~...,.,l~~__
 
min. 4 6 8 10 12 14 16 18 20 

~1,,'p5Iel Ccrvru lic ll	 ... 



·OPPestic·des 

Continued from page 3. _ , ~ . 
The O.32mm ID Rtx0-0PPestic ides allows GC/MS sepa rat ion of 41/42 

OP pestic ides and triazines. 

near the lowest conc entrat ion 
35/36/37 used in the development of 

ca libration curves . The 100ppb 
standard shows the inertness of 

Column: 30m, O.32mm 10, O.50JllT1 Rlx·DPPeslicides (cat.s 
the co lumn when analyzing 11 239). Sample: 1.0!JI splitless iniection of a custom 8141A 
low leve ls of organophospho­ OP Pesticides mix. Concentration: 20ppm. Oven temp.: 100'C 

27 

to l80 ' C @ 10°C/min. (hold 2 rnin.) to 300°C @ 18°C/min. rus pesticides. With this col­
(hOld 2 min.). Inj . & Del. temp.: 250°C. Detector: Varian 

umn, it is possib le to analyze Saturn 2000 ion trap MS. Flow rate: 5cc/min., helium. Split 
the OP pesticides in Method vent: 40cclmin.Splil/ess activation time: 0.7min. 

40288 141 A using a direct injection 
26 29 33 

with run times under 20 min­ 14 
19 24 utes. The two triazine herbi­ Peak identifications are 

listed on page 5. 10 1 cides listed in Method 8 141 A, 3830 413atraz ine and simazine, are not ?r 

detec ted using an FPO, but are 4 6 

resolved as shown in Figure 2. 

The ion trap chromatogra m 
shown in Figure 2 exemplifies 
the flexibility of the Rtx­ A 

OPPesticide s. The same di­
mension column used to 

Continued on page 5. 

min. 2.5 5 7.5 - . . , . . . . . . . . . . . . . . .
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15 16 22123 34 
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An analysis t ime of less than 21 minutes makes the RtX®-35 an excellent confirmational column. 

27/30 25/26/29/31/32 

Column: 30m, 0.32mm 10. 0.50JllT1 Rtx-35 (cat.# 10439).
 
Sample: 1.0!JI direct injection ot a custom 8141A OP
 
Pesticides mix. Concentration: 100ppb. Oven temp.:
 

100°C to laO°C @ 1Oe C/min. (hold 2 min.) to 300' C @
 

la ' C/mm. (hold 4 rnin.]. Inj. & Del. temp.: 250°C.
 42
 

Detector: FPO. Flow rate: 5cc/min., helium.
 20 

Peak iden ti f ications are 9/10 
listed on page 5. 14 

6 

33 

39 38 
35 

;:8 
43 46 

11
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 45 415 

\8 4(44 50 52 

I 51 Ul... ...~ljJ l~..-...~LJL.-J~ 
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achieve fast separation of OP 
pesticides with e le ment-spe­
ci fic detection is used to ga in 
valuable struc tural inform ation 
with mass spectrometer detec­
tion. 

An o utstanding co nfirrnario nal 
column for OP pesticide analy ­
sis is a standard Rtx-35 of the 
same Rtx-OPPesti cides d imen ­
s ion (30m. 0.32mm. 0.5flm) . 
Using the identical temperature 
and flo w condi tions shown in 
Figures 1 and 2, the Rtx- 35 
chro matogram in Figure 3 has 
a run time of just over 20 min­
utes, and reso lves all coelu ting 

compou nds shown in the Rtx­
OPPest icide s chro matog ram . 

Th e Rtx-OPPesti cide s is the 
latest in GC sta tionary ph ase 
inno vat ion. Thi s ph ase g ives an 
effi cient analysis of 55 organo­
phosph orus pesti cid es in under 
20 minutes . And one colum n 
can do it all-direct injecti on 
on FPO or NPD for high sensi­
tivity and splitless injecti on on 

a GCIMS for structu ral iden­
tity. Onl y from Res tek! 

'C . George, Separation Times, J I . I 
([ 997) 8- 1.0 

Peak List for Figures 1-3 

1. dichlorvos 
2. hexamethylphosphoram ide 
3. trichlofon 
4. mevinphos 
5. demeton-S 
6. zinophos 
7. ethoprop 
8. phorate 
9. naled 

10. sulfotepp 
11. tributylphosphate (standard) 
12. diazinon 
13. terbufos 
14. fonofos 
15. TEPP 
16. dioxation 
17. disulfoton 
18. demeton-O 
19. dichlofenthion 
20. chlorpyrifos methyl 
21. dimethoate 
22. dicrotophos 
23. monocrotophos 
24.	 ron nel 
25.	 merphos 
26. chiorpyriphos 
27. aspon 
28. fen thion 
29. trichloronate 
30. methyl parathion 

31 .	 malathion 
32. fenitrothion 
33. tokuthion 
34.	 phosphomidon 
35. chlofenvinphos 
36. parathion 
37.	 merphos oxone (merphos 

breakdown product) 
38. stirophos 
39. crotoxyphos 
40.	 bolstar 
41. carbophenthion 
42. ethion 
43. triphenylphosphate (standard) 
44.	 leptophos 
45. fen sulfothion 
46. tri-o-cresyl phosphate 
47. phosmet 
48. EPN 
49. famfur 
50. aziophos methyl 
51. azinphos ethyl 
52. coumaphos 

• phosphomidon breakdown product 

Nitrogen-containing compounds 
A. 1-bromo-2-nitrobenzene 
B. simazine 
C. atrazine 

....................... ... ..
Product 
Listing: 

30m, O.32mm ID, O.50~ Columns 
Rtx@-OPPesticides: Cat.# 11239. $475 

R tx~ - 3 5 : Cat.# 10439, 54 15 

Analytical Reference Materials 
8140/8141 OP Pesticide Calibration Mix A

azinphos methyl fenthion 
bolstar (sulprofos) merphos 
chlorpyrifos methyl parathion 
coumaphos mevinphos 
demeton, 0 and S naled 
diazinon phor atc 
dichlorvos ronnel 
disulfoton stirofos 
ethoprop tokuthion (prorhiofos) 
fensulfothion trichloronate 

200,uglml ea. in hexane/acetone (95%/5%1. l ml/ampu l 

Each 5-pk. 10-pk. 
32277 $90 32277·510 5405 

w/da ta pack 32277-500 SIOO 32277-520 $450 32377 $8 10 

8141 OP Pesticide Calibration Mix B 

dimethoate parathion 
EPN sul fo tepp 
malathion TEPP 
monocrotophos 

200,Ugl ml ea. in hexane/acetone (95 %15%), l ml/ampul 

Each 5-pk. lO-pk. 
32278 $55 32278·510 $247.50 

w/data pack 32278-500 $65 32278-520 $275 3237 8 $495 

8140/8J41/ntemal Standards & Surrogates 
IOOO,Uglm! in acetone, l ml/ampul 

I-bromo-2-n"'it"-r-o""'bc-n-z-en-e Standaril 
-(-e(~o';"	 /n-da 'd-)­R- ' mm ended 8!4!A NPD Internal SI,"" - '­

Each 5-pk. l O-n k . 
32279 $20 32279-510 $90 

w/d ata pack 32279-500 530 32279-520 $100 32379 $180 

tributylphoSRhate Standard 
(Recomme nded 814 !A FPD Surrogate ) 

Eac h 5-pk. lO-pk. 
32280 $'10 32280-510 590 

w/data pack 32280-500 $30 32280-520 $ 100 32380 5 180 

triphenylRhosphate Sta nda rd 
(Recomm ended 814 !A FPD Surrogate) 

Each 5-pk . IO-pk. 
32281 $20 32281-510 590 

32381 $ 180 w/data pack 32281 -500 $30 32281 -520 $ 100 

4-diloro-3-nitrobenzotrilluoride Stanoara 
(Reco mmended 8 !4 1A NPD Surrovate t 

Each 5-pk. lO-pk. 
32282 520 32282-510 $90 

w/data pack 32282-500 $30 32282-520 $ 100 32382 5180 



coCan™-The Ideal 
/ 

anisler for Sulfur Com ound 
Siorage
 
by Dave She/ow 

Sulfur compounds are emitted from a variety of 
sources including petrochemical processes, 

land fills, and stack emissions. Because of their 
odor, these compounds are a nuisance. They 

frequently require air monitoring and analysis. 

7-Day 
stability at 

concentrationsas 
l:oWas 1ppm 

~. . . . . . . . . . . . . . . . . . . . . . ,
 

The Sllcosteel" lining in the SilcoCan'· canister reduces 
adsorption of sulfur compounds. 

For more information, 
istics of stainless steel. Even request a free 
trace levels of se nsitive sulfur copy of Restek 's 
compounds ca n be stored for 

Air Monitoring up to seven days without sig­

nific ant loss using Re stek's Products Guide.
 
innovative technology.
 

Coll ecti on of air samples con­
taining trace levels of sulfur 
compounds is difficult because 
they readily react with stainless 
stee l samp ling vessels such as 
Summa" Canisters. Because of 
this reactivity with stainless 
steel, Tedl ar" bags have been 
used for collection of sulfur 
compounds. However. the sta­
bilit y of these co mpounds in 
Tedlar" bags is limited to 24­
48 hours. 

Restek 's Silcosteel f -lined 
Silcocan '" ca nister is the ulti­
mate solution for long term 
storage of air samples contain­
ing sulfur co mpounds. 
Silcosteel is a unique process 
that chemica lly bonds a layer 
of fused silica material to the 
stainless steel surface, reducing 
adsorpti on and breakdown of 
active co mpounds. The 
Silcocan ai r sampling canister 
has been shown to maintain the 
stability of trace level sulfur 
compounds up to se ven days 
with little or no degradation. 

A stability study of six com­
mon sulfur compounds was 
recently conduc ted by the Bay 
Are a Air Quality Management 
Distri ct. The se compounds 
were spiked at two concentra­
tion levels into Silc ocan air 

sampling canisters and mea ­
sured at time interva ls of 1, 2, 
3,4, and 7 days. The res ults of 
this study are show n in Fig­
ures 2 and 3. The data clearly 
shows that eve n after seven 
days of storage in a Silcocan 
canister, over 90% of these six 
sulfur compounds were suc­
cessfully recove red . 

Since any stainless steel sur ­
faces that co me into co ntac t 
with sulfur compounds will 
cau se adsorption, a Silcocan 
cani ste r with a Silcosteel ­
treated valve is recommended. 
Figure 4 shows a Silcosteel­
treated diaphragm valve . All 
internal part s that come into 
contact with the sample have 
been Si lcosteel-treated. Also, 
any porti on of the sampling 
pathway, suc h as the flow con­
troll er or tubing, should also be 
Silcosteel-t reated . For more 
information about Restek 's 
Silcostee l process, plea se con­
tact our Techni cal Service team 
or your local Restek 
representati ve . 

Coll ection and storage of 
highly adsorptive sulfur com­
pounds is no longer a problem 
with Restek 's Silcocan canis­
ter. Silc osteel technology re­
duc es the ads orp tive character­
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No significant loss of sulfur compounds when stored in a 
SilcoCan'· for up to 7 days. 

5.4 
hydrogen sulfide 

5 2 I •	 l:6 
5.0 

E 
0. 4.8 
0. 

4.6
 
dimethyl sulfide
4.4 

4.2 
0	 24 48 72 96 120 144 168 

Hours 

5.4 

methyl mercaptan5.2 

5.0 
E ethyl mercaptan 
0. 4.8 

-== 4.6 •	 Jrb I dlsulfld4.4 I I I I I I 
0 24 48 72 96 120 144 168 

Hours 

4.2 

_ .. . . . . . . . . . . . . . . . . . . . .
 
Even 1ppm of sulfur compounds is recovered from a 
SilcoCan'· canister after 7 days. 

110 * c r anvl sulfldt' 
1.05 , 
1.00 

E hydrogen sulfide 
0. 0.95 

-== 0 90	 dimethyl sulfide 

0.85 

0.80 
0	 24 48 72 96 120 144 168 

Hours 

1.10 

1.05 methyl mercaptan 

E 
1 00	 

•• ..0. 0 95 
ethyl mercaptan-== 090 

c rbon i ulfld 

Since any stainless steel surfaces that come 
into contact with sulfur compounds will cause 

adsorption, a Silcocan canister with a 
Silcosteel-treated valve is recommended. 

-. ........... ..... . . . . . . . .
 
A Sllcosteels-treated diaphragm valve insures a 
completely inert sample pathway. 

~ . . . . . . . . . . . . . . . . . . . . . .
 

StlcoCan" Canisters with Sllcosteel 't-treated Valves 
Sizes Cat.# Price 

1.0 Liter 24201-65 0 $510 

1.8 Liter 24202-6 50 $520 

3.0 Liter 24203-65 0 $530 

0.85 6.0 Liter 24200-650 5550 

0.80 
0 24 48 72 96 

Hours 
120 144 168 

15.0 Liter 24204-650 $850 

Silcosteel" Replacement Diaphragm Valve: cat.s 2422 1, $305 

-7­



by Frank Dorman 

rDmrl!.. c 

Tributyl tin was commonly used as an 
antifouling agent in marin e paint , as well 
as a pesticide and fungicide before its use 
was discontinued in the 1980's. Tributyl tin 
has since been found to bioaccumul ate and 
cause a number of health-related problem s, 
and has been recentl y added to the growing 
list of possible endocrine disruptin g 
compounds.' As awareness of endocrine 
disrupters grows, and shipyards are 
remediated , many environrnental laborat o­
ries are faced with requests for the analysis 
of tribut yl tin and its breakdown product s. 
Unfortunately, there is no "EPA accepted" 
method for this, so most labo ratories have 
decided to either pass on these requests, or 
subcontract the analysis to one of the few 
laboratori es that perform this test. Gener­
ally, laboratories are under the impression 
that this analysis require s a considerable 
capital expend iture and complex tech­
niques that would result in high cos t. Thi s 
does not have to be the case, however, and 
most laboratorie s could perform this 
analysis with the equipment they already 
have. The purpose of this proposed method 
is to make this analysis "available" to an 
environm ental laboratory at low cost using 
common glassware and instrumentation. 

Tributyl tin and its breakdown product s of 
dibutyl tin and monobutyl tin present a 
prepa ration problem due to the wide range 
of polarity. The se compounds usually exist 
as chlorides . and it is difficult to com­
pletely extract all of them quantitatively 
from the sample matrix, although there has 
been some promising data from open­
vessel microwave extraction techniques. 
What is possible, however, is to quantita­
tively extract the tetra , tri, and di butyl tin, 
and achieve reason able and reproduc ible 
extraction of the monobutyl tin. 

For this method it is very import ant to 
remove as much of the potential 
interferents as possible through a thorou gh 
extract cleanup. The primary interference 
is from sulfur-containing compounds, and 

l~ csleL C orpcrClI ion 

Organo Tin AnaPJ
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500 pg Organo Tin Compounds on the RtX®-5 and RtX®-35 Columns by GC-FPD. 

Rtx-5 
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30m. 0.32mm 10, tOurn Rtx-5 and Rtx-35columns (caL# 10254 and 10454)
 
3,u direct injection. Concentration: -500pg on-column. Head pressure: 15 psi, constan t,
 

Oven temp. : 100°C(hold 1 min.) to 285°C@ 10°C/min. hold 10min ., ln]. & del. ternp .: 250°C; Carrier gas: He
 

these can be at relativel y high concentra­
tion comp ared to the organo tin com­
pounds. The 16 gram Florisil and 5 gram 
silica gel method- has a large capacity and 
works well for all three sample matrices, 
water, soil, and biota. The cleanup column 
can be made in glas s prep-scale chroma­
tograph y columns, or purchased as SPE 
cartridges from Restek (cat.# 53305). In 
either case, the extract is applied to a 
hexane-wetted column, and eluted using 
100 mls of hexane. The extract is again 
co llected and the internal standard, tetra-n ­

• ,S • 

propyl tin, is added before final concentra­
tion. 

There are many reported methods of 
analysis in the literatu re, but since the goal 
of this method was to be adaptable to an 
environmental laborat ory, gas chromatog­
raphy (GC) with flame photometric 
detection (FPD) was chosen. The FPD 
must be operated under fuel-rich condi­
tions for efficient con version of the alkyl 
tin compounds into tin hydrides . The only 
other necessary modification is to use a 

SOO~35f: ~ les s 
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Commercial Laboratory Results using the Proposed Method from Restek. 

Wat er Soil Restek 
Extraction Extraction SPE-Cleanup MDL MDL 

, Compound Recovery (0/0) Recovery (0/0) Recovery (% ) Liquid (ngIL) Soil (flg!Kg) 

fromRESTEK! 

tetrabutyl tin 

tributyl tin 

dibutyl tin 

tripentyl tin (SSTD) 

monobutyl tin 

83 86 92 29.9 0.45 

110 96 99 20.9 0.39 

75 66 96 15.7 0.46 

NA NA 10 1 NA NA 

38 36 11 8 19.6 0.14 

_ • •••••• • • c, • •• • • • ••• • • • • • • • • • • • • • • • 

Organa Tin compounds using Pulsed FPD. Detector courtesy of 0.1. Analyical , 
College Station, TX Model 5380. 

min . 8 10 12 14 16 18 

30m, 0.32mm 10 . tOurn Rtx-35 (cat.# 10454). Concentration : 5pg on-column. Head pressure : 15 psi. constant. 
Oven temp.: lOO°C (hold 1 min.) to 285°C @ lOoC/min. hold 10 min., Detector: PFPD from 0.1. Analytical Corp. 

610 nm wavelength filter to co llect the 
molecular emission fro m the tin hydride . 
Tin chlorides are analyzed as hexyl 
deri vati ves wh ich are fo rmed by a Gri gna rd 
reaction using n-hexyl ma gne sium 
bromide . T he sur rogate tri -pe ntyl -tin 
chlo ride is added to the sample pr ior to 
ext raction and tetr a-n -propyl-ti n is the 
recommended internal standard. The 
calibration com pou nds , surr ogate and 
internal standard solutions are availabl e 
from Re stek as cus tom reference materials. 

Figures 1 and 2 show the resu lting 
ch rom atograms from the mid -point 
calibr ation standard on the Rtx-5 and the 
Rtx-35 columns by GC-FPO. Figure 3 
show s the method performance obtained 
by a co m mercia l lab oratory using this 
method. ' 

The meth od pres ent ed easily meets the 
req uiremen ts of 50 ng/L , In o rde r to meet a 
possible proposed det ection limit of 1ng/L, 
some method modifi cation will be 
neces sary. The easie st modi ficati on would 

-9­

be to sw itc h from usin g a regul ar FPO to a 
pul sed FPO (PFPO) detect or. Thi s det ect or 

gives a sensitivity enhance me nt of 10 to 
100 times over the standard FPO for the 
organ o tin co mpounds. Figure 4 shows the 
chroma tog ram obtained for 5 pg of each tin 
compound on the Rtx-35 using PFPO 
detecti on. Co mparing thi s chrom ato gram 
to Figure 1 and 2 it is ob ser ved that a 
similar sig na l to noise rati o is obtained 
with 100 times less materi al. Thi s demon­
st rate s rou ghl y an increase of 100 in 
sensitivit y us ing the PFPO with the same 
prep arat ion meth od, result ing in the ability 
to meet the proposed I ng/L de tec tion limit 
being considere d by the EPA. 

In sum mar y, th is method allows laborato­
ries to perf orm organo tin analys is wi th 
minimal start up and impleme nta tion cos ts. 
It is reliable , rugged, and util izes equip­
ment that mo st labor atories already have . 
To meet curren t and prop osed detection 
limits , it is not nece ssary to use tand em 
MS or GC -AED whi ch have high purchase 
and operating costs. and are typi call y not 
found is mos t laboratori es. Finall y, Re stek 
ca n provide the techn ical trai nin g. and 
supplies requi red to perform this method 
so that lite rat ure and vendor rese arch is not 
requi red. 

I Special Report on Environ mental Endocri ne Disrup tion: 
An Effects Assessme nt and Ana lysis, EPN630/R- 96/01 2, 
Feb. 1997. 
, Sampling and Ana lytical Methods of the National Status 
and Trend s Program. National Ben thic Surve illance and 
Mussel Walch Proje cts 1984-19 92. Vol. IV. NOAA 
Tec hnica l Mem orandum . NOS ORCA 71 
) ITS - En viro nmen tal. 55 So uth Park Dr ive. Colchester, 
VT 05446. 

-. .. 

Columns and Accessories 
30m. O.32mm !D, O,50flm Rtx-5: 

cat.# 10239, $4 15 

30m . O,32mm !D. o.sou». Rtx-35: 

cat.# 10439 , $415 

Florisillsilica gel SPE cartridge : 

cat.# 24049, $120 lo-pack 

800 -35C -16~8 
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iurier Gases for GC 

stationary phase surface into 
the gas stream shoul d be given 

Prob ably more than 90% of the 
pres ent GC instru ments run 
with helium as carrier gas. 
So me peopl e use hydrogen or 
nitr ogen. maybe because the 
first ones are hidden 
pyro maniacs (some GC ovens 
ac tua lly exploded) and the 
second still have nitrogen 
mounted on the instrument 
from the times they worked 
with packed co lumns. Th ese 
gases serve to produ ce wind 
through the colu mn to move 

orner
 

enough time to diffuse back to 
the stationary phase (F igure 1) 
before havin g go ne far in order 
to undergo anoth er partiti on ing 
proc ess ~ it is these co ntacts 
which differentia te between 
different substances, and a 

large number of co ntac ts are 
needed to ob tain the best 
sep arat ion. We get more of 
them if the solu te diffuses more 
rapid ly and/or whe n we give it 
more time, i.e. reduce the ga s 
velocity. How ever, there is a 
limi t: givi ng it more time for 
the diffu sion towards the 

... . . . . . . . . . . . . . . . . . . . . . . . .
 
Relevant characteristics of carrier gases' 

Carrier gas Viscosity Diffu sivity 

at 50°C [kg/s m] (buta ne, 100°C [m2 s]) 

Hydrogen 9.4 6 10-6 

Helium 20.8 5.5 10-6 

sta tiona ry phase (rad ial 
di ffusion ) a lso pro vides more 
time for spreading within the 
open bore of the co lumn, i.e. 
for band broadeni ng through 
long itudinal diffusion. Thi s is 
why there is an op tim um gas 
velocity: it pro vides a 
max im um number of contacts 
with the sta tionary phase with 
a minimum of band broaden ing 
in the gas phase. 

This kind of logic applies to all 
ga ses. ln fact, all carrier gases 
provide s imilar separation 
e fficienc ies - pro vided 
co nditions are adjus ted 
co rrespondingly. T he tim e 
needed is di fferent: s ince 
diffu sion in hyd rogen and 
he lium is much faster than in 
nitr ogen-for (wa nted) radial 
as well as (unavoidable) 
longi tudin al di ffusion- GC is 
2-3 times faster with the 
former. If we user s of hydrogen 
wa it for one hour. users of 
nit rogen sho uld wai t for 2-3 
hours to get the sam e 
performance, Nit rogen is for 
those who own a comfortable 
arm chai r in the lab or who are 
afraid of the result. Usuall y 
users of nitrogen are not really 
that patient and run their 
chromatography at simi lar 
speed as ot hers using hydrogen 
and he lium . Table II show s 
wha t they get. It co mpare s 
separation efficiencies 
measured in terms of Trennzahl 
(TZ) indi cating the nu mber of 
peaks which cou ld be fully 
sepa rated between two 
components to be defined, in 
this cas e. the alka nes C 13 and 
C 14 . At the gas veloc ities most 
commonly used with hydrogen 
(40-60 crn/s), nitrogen 
produced hardly more than hal f 
as many peak s. W hen using 

our so lutes forward . The so lute 
mo lec ules evapo rate from the 
statio nary phas e surface, i.e . 
ent er the open space of the 
ca pillary co lum n, are hit by a 
carrier gas molecul e and sta rt 
trav eling down the tube. After a 
short dis tance, ho wever. they 
touch the stic ky surface of the 
statio nary pha se and go 
throu gh another par titioning 
process. Doe s the cho ice of the 
ca rrier gas in terfere with th is? 
Yes, it does, thro ugh its 
diffu sivity and viscos ity. You 
wan t to know why hydro gen is 
the best ca rrier gas? 

Diffusivity 
Diffusi vity provi des a 
measurement for the d iffusion 
spee d of a solute vapor in a 
giv en gas. For heliu m and 
hyd rogen, diffus ivities are 
simi lar, but that of nitrogen is 
about four tim es lower (see 
Table I). 

Th e diffusion speed of the 
solute in the carrier gas 
determines the speed of 
chromatography. A so lute 
molecul e evaporating fro m the 

Nitrogen 18.8 1.5 10-6 

~ • • • 0 " • • • • • • • • • • • • • • • • • 

Diffusion of a molecule in the gas phase of the column. 

>~~:~·~~~~~~S;: R ~ d i a l ditt'u'sl"o'r)'\<,:\'\~~~~ :: 

Solute~-~ 'j ~t--+- Longitudinal diffusion 
---.., L« 

" 

' 1 . ' 11":/;/ / / / / . . rr>. .// / //.'/'/ /,­Co umn wa .~ /./ / ./o''/ / Contacts with /./ / /./.// 
stationary phase 

~ . . . . . . . . . . . . . . . . . . . . . ,
 
Separation efficiencies in terms of separation numbers 
(Trennzahl, TZ) for the n-alkanes C13 and C'4and a 12m, 
O.25mm ID column coated with a methyl silicone. 

Gas velocit ' en Nitro en
 

50 cmls 24 13
 

40 crn/s 25 15
 

30 cm/s 23 17
 

20 crn/s 20 23
 

• Ie· 



hydrogen, the same result 

co uld have been ob tained fro m 
a co lumn rou ghl y 3 times 
sho rter in a third of the time . 
To give an impression of how 
the chromatograms look like, 
an ex amp le is shown in Figure 
2. At halved veloc ity, nitr oge n 
provi ded go od performance 
also. 

In this applica tion, nit rogen 
ju st requ ires ex tra time. 
However, lon g rete ntion times 
also prod uce low peaks, i.e. 
poor sensitivity (see Figure 2). 
Additio na lly, do not try to run 
triglycerides or other labile 
co mpounds with nitrogen as 
carrier ga s: they are largel y 

II!III- . , 

degraded during the long run 
time req uired. 

Viscosity 
Th e ot her diffe rence bet ween 
the carrier gases co ncerns the 
viscosity that de termines the 
inlet pressu re required fo r a 
given gas veloci ty. High inlet 
pressu res strongly compress 
the ga s in the column inle t, 
wh ich causes the probl em s 
shortly outlined below. Thi s 
expl ain s why hyd rogen is 
prefe rable to heliu m. 
You have certa inly seen the h/u 
cu rves, also ca lled van 
Deemt er curves, plotting HETP 
(plate height) against gas 
velocity. Th e ir pec uliar ity: the 

, . 

I 
10 m in. 

Nitrogen 

I 
5 min . 

best is at the bottom, i.e . the 
optimum ga s veloc ity is a t the 
low est po int of the curve; the 
larger the plate heights, the 
wo rse the separation. T he 
curves say that se paration is 
poor when the gas ve locity is 
below the opt imum veloci ty 
(left of the optimum in Figure 
3. the result of excessive 
longitudin al di ffusion) and that 
it wors ens again beyond that 
optimum (the curve ris ing at 
the rig ht, the result of 
insufficient rad ial diffusion ). 

For columns of a given 
diameter. the op timu m velocity 
is highest when the column is 
shor t. T his is becau se inlet 
pressure is low. For hyd rogen 
or heli um, with about the same 
diffusivity, the optimum is 
almost the same. i.e . aroun d 

40-50 cmls . Furthe r, the losses 
in performance upon spee ding, 
i.e. using excessive gas 
veloc ity, are relative ly small. 
Th e longer the co lum n, the 
higher is the inlet pre ssure 
required . Th is sh ifts the 
optimum gas spee d to lowe r 
values and, as if there were a 
s tric t educ ator behi nd the 
chrornatographer, speed ing is 
punished more strongly when 
the veloc ity must be low 
anyway. Hen ce , us ing a 
column of doubled length 
requires mor e than twice as 
much run time , beca use the gas 
velocity must be low er. In this 
respec t. heliu m is wors e tha n 
hydrog en becau se its viscos ity 
is abo ut twice as high : the 
higher inlet pres sure requires a 
low er gas velocity and if you 
do not obey, the punish ment is 
harder. Separation of a kerosene fraction using hydrogen or 

nitrogen as carrier gas at the same average gas velocity 
(40 cm/s). 

C13 

C14 
C12 

Hydrogen 

C15 

mmI· · · · · · · · , · , · · · · · · · · · · · · · · 
High inlet pressures cause the optimum gas velocity to be 
low and the loss in separation efficiency when exceeding 
this optimum to be high. 

High Inlet 
pressure 

Low 
optimum High optimum 

Carrier gas velocity 

• II •
 



Koni's Korner
 
Continued from page 11. 

W hat is the reaso n for this? If 
the col umn head pressure is , 
e.g .. I bar. correspondi ng to 2 
bar absolute press ure, the 
carrier gas in the inlet is 
co mpresse d to hal f the volume 
compared to the co lumn ou tle t 
(assuming the latte r is at 
ambient press ure . I bar 
abso lute . Fi gure 4). Hence the 
plu g co rres ponding to 2 ml in 
the out le t is on ly I ml and is 
hal f as lon g . To d isp lace I ml , 
hal f the ve locity is required 
co mpared to disp lacing 2 rnl at 
the ou tlet. Hence optimization 
must co m promize be tween a 
low velocity in the inle t and a 
higher one at the outlet. 

Conclus ions are agains t 
intuiti on. Fro m short colu mns 
we know that 40-50 cml s are 
best. In the last, e .g ., IS m of a 
long co lumn , pressure 
condi tions are the same as in a 
short column, i.e . the op tim um 
gas velocity and tolerance to 

speed ing must be the same. 
Th e problem res ulting fro m the 
co mpres sibi lity of the gas is 
obviously in the inlet of the 
long co lum n. We are tem pted 
to assume tha t it is re lated to 
the fact that the gas veloc ity is 
20-25 cml s only and wo uld 
conclude that a compromize 
should be ch osen between 
maybe 30 cmls in the inle t and 
70 cmls in the outle t in order to 
res ul t in some SOcmls as an 
ave rage . Experiment s show 
that this is wrong: the best 
average ve loci ty is on ly 20-25 
cmls. Hence the system wants 
an even lower veloci ty in the 
inlet: about 10 cm/s, And it 
insis ts in that : it forces to 
choose a velo city at the outl et 
lower tha n found to be 
optimum, and if you do not 

obey to the 10 cml s in the in let, 
punishment is hard. A ra pid 
glance into the above hlu curve 
shows that 10 cml s would 
prov ide extre mely poo r 
perfo rmance a t the co lum n 
outlet. Th us the COITect 

conclusio n is that optimum 
velociti es are far lower in a 

compressed ga s. T his is not 
really new: GC wi th vac uum at 
the ou tle t. e.g. wit h GC -MS , is 
even fas ter. 

Nit rogen has on ly drawbacks 
and is not suitabl e for cap illary 
GC. Helium is as good as 
hyd rogen if inle t pressure s are 
below about SO kPa . bu t _ , 

requires s lower GC at hig her 
inlet pressu res (for longer 

columns) , the difference being 
rough ly a fac tor of two whe n 
150-200 kPa mus t be app lied 
for helium. 

The mos t importa nt argument 
agai nst the use of hydrogen 
concerns safety. The next 
" Korne r" wi ll report on how 
our lab so lved that pro blem . 

. 
Compressibility of the carrier gas causes the gas velocity 
in the inlet to be lower than in the outlet. 

Column inlet outlet 

..,... 
1 bar =2 bar absolute.
 
2 ml of gas comp ressed to 1 mi.
 
gas velocity reduced to half
 

'from Rohrschneide r. Ullmanns Enz vklopadie der techn ischen Chemie, 
Va!. 5. 

I welcome your feedback. Reach me bye-mail at 
Koni@grob.org. 

Capillary GC Reference Books
 
by Or. Konrad Grab 

On-Column Injection in Capillary Gas Chromatography,
 
Znd Edition
 
Basic Technique; Retention Gaps; Solvent Eff ects (Konrad Grab)
 

On-column injec tions min imize de tr imen tal adsorpti on and non­
linearity problem s associa ted wi th split/splitless tech niques. Grob' s 
text is a must- read treat ise forthe novice as we ll as for the experienced 
ch rornatographer. Ba sic tec hnique is exp lained clearly with exc ellent 
schematics . 

Huethig Publishing, Ltd., 1987' 59 1pp. 
cat.# 20453, $130.75 ea. 

Split and Splitless Injection in Capillary GC,
 
3rd Edition
 
(Konrad Grab )
 

Represents one of the most comprehensive, single-volume treatment 
of all aspec ts of split and splitless injection. T he boo k is divide d into 
fou r sections : split injection, splitles s inject ion , pro blems ari sing 
from the heated syri nge needle in vaporizing injection, and Pro­
grammed Temperature Vap oriz ing (PTV) injec tion. 

Huethig Publishing, Ltd.. 1993· 547pp. 
cat.# 20451, $98.50 ea . 
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Inertsil™ HPLC Columns
 
Now Available From Restek
 
by Matt Piserchio 

• 99.999% pure for increased stability. 

• Usable for samples with pH 2-9. 

• Efficient, reproducible packing. 

Restek is proud to announce that it is now a distributor of the full 
line of Inertsil HPLC columns. These produ cts are manufactured by 
GL Scien ces and represent state- of-the-art silica manufacturing tech­
nolo gy. Due to its co mplete uniform ity and 99 .999% purity, Inertsil 
is unrivaled for its physic al and che mic al s tability. Oth er s ilicas 
conta in large amounts of metal ions and sulfate contaminants, mak­
ing them subject to dissolution in aggres sive mobile pha ses . Inertsil, 
whic h contai ns no such co ntaminants , shows excell ent resistance to 
high and low pHs. 

Sulfa Drugs 

1. sulfathiazole 
2. sul1amethizole 
3. sulfadimethoxine 
4. sulfaquinoxaline 

Inertsil 005-2
 
5>UTl, 150 x 4.6mm ID
 

(cat.# 9000006). Eluent: 5mM
 
1-heptanesulfonate Na in 28%
 
CH30H. Flowrate: 1.2 mUmin.
 

Detector: 254nm. Col. temp.: Rl
 

4 

3 

2 

I I 
min. 0 20 

11m." , . . . 
Golf Course Pesticides 

1. asuta rn 5. iprodione 
2. oxine-copper 6. bensulide 

3 
3 thiuram 7 pencycuron 

Inertsil OD5-3
 
5!-Ull , 150 x 4.6mm tD
 

(cat.# 9000001).
 
Eluent: A: 0.2% H3P O,
 

B: 0.2% H,PO, in CH,CN
 
AlB 50/50-'( 1Omin)-' 10/90
 

~( 1 Omin)-'10/90
 
Flowrate:1.0mUmin. Detector: 

UV 230nm. Col. temp.: 40°C. 

10 15 20 

4. MCPP 

6 
7 

5 

4 
2 

, 
min. 5 

Each lot of Inertsil rev erse-phase bon ded phases must pass sever al 
critical test s for iner tnes s and stability prior to release for sale. First, 
pac kings are evaluated for inertn ess by obs ervi ng the elu tion order 
a nd pe ak sy mme try o f py r idine in a mi xture with ph en ol , 
meth ylben zoate, and 3-meth ylindole. Then, a mi xture of oxine copper 
a nd caffeine is injected and ev a lu ate d fo r peak shape and 
reproducibility to check for residual metals that can irre versibly adsorb 
certai n com pounds. After a check for selectivity, all bonded pha ses 
are subjected to both pH 2 and pH 9 to de term ine thei r chemica l 
stabil ity. Finall y, columns are packed usin g proprietary techniques 
deve loped to produ ce highly efficient, repr odu cible HPLC columns. 

Each Inertsil HPLC column is backed by the same expert, fr iend ly, 
techni cal support and customer service that yo u have co me to expec t 
from Rest ek. Call us tod ay at 800-356-1 688, ext. 2157, for more 
informa tion about Ine rtsil or any other Resrek HPLC product. -............... . . . . . . . . . . .
 

Inertsil Columns 
Phase Particle Size Dimensions Cat.# Price 

0 05-3 51lm 150 x 4.6mm 9000001 $360 

5flm 250 x 4.6mm 9000002 $395 

005-2 51lm 150 x 4.6mm 9000006 $360 

5flm 250 x 4.6mm 9000007 $395 

C8 5/lm 150 x 4.6mm 9000010 $360 

5 ~tJn 250 x 4.6mm 90000 11 $395 

C4 5/lm 150 x 4 .6mm 90000 14 $360 

5/lm 250 x 4.6mm 9000015 $395 

Phenyl 5/l111 150 x 4.6mm 90000 18 $360 

5/lm 250 x 4.6111 m 90000 19 $395 

Silica 5/lIn 150 x 4.6mm 9000022 $360 

5/l11l 250 x 4.6mm 9000023 $395 

Inertsil Guards 
Phase Particle lcm Cartridges Guard Set 

Size Pack of 2) (Holder + Guards) 

005-3 5/lm 9000004 $160 9000005 $250 

005-2 5/lm 9000008 $160 90000 09 $250 

C8 5/l111 90000 12 $160 9000013 $250 

C4 5flm 90000 16 $160 90000 17 $250 

Phenyl 5/lm 9000020 $ 160 900002 1 $250 

Silica 5/lm 9000024 $ 160 9000025 $250 

Cartridge Guard Holder: cat.# 9000003, $110 

• L~ • 



Pho 
Lamp 

laI 8Blu TM S 

• General purpose. 

• Low temperature, <250°C 

• Low cost. 

Restek, lon g known as the techn ical leader in high 
performance, high temperature , low bleed septa , has 

ventured int o the area of a low cos t, low 
temperature, ge ne ral purpose septa. The resul ts 
even am azed us when we tested the new IceBlue 
Septa . From the first smooth pun cture to the low 
bleed and long life, we continued to be surprised 

to find thi s level of performan cer?f'21BLU E™ from a general purpose se pta. WeD~\9 want to know ho w IceBlue septa 
S E PTA works for yo ur applicat ion . Call 

800-356-1688, ext. 3, today for a free sample. " 

..... . . . . . . . . . ....... .... 
Icelslue" Septa 

Septa Size 50-Pack IOO-Pack 

Cat.#/price Cat.#/price 

9.5mm 22388 $35 2238 9 $65 

lOmrn 22390 $35 2239 1 $65 

llmm 22392 $35 22393 $65 

12.5mm 22394 $35 22395 $65 

17mm 22396 $35 22397 $65 

Shimadzu Plug 22398 $35 22399 565 

*Add suffix #247 to the appropriate cat.# for a free 3-pack sample. 

• l-l • 
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• Every lamp tested prior to shipment 

• 3 Months useful life-Guaranteed! 

Re stek now offers Photoionization Lamps from the "p ioneers of 
the PID Lamp, " Rob ert Gauthier and Scientific Servi ces Co. 
Sensiti vity and stab ility are the two prim ary areas of PID lamp 
performance whi ch are o f mo st imp ortance to GC users. The 
qu ality of these lam ps are assured by testing each of the lamp 
components during manufacturing as well as testi ng every lamps' 
perf orm ance prior to being shipped. In addition, continual "life 
tests" are co nduc ted to en sure the Guarantee of Three Months of 
Useful Life can be easil y met. 

Whether you require a 10.0 or 10.6 eV potential, the Model 108­
10.0/1 0. 6 will be right for your application needs. The Model 108 
lamp has a 0.781" diameter bas e an d is used in Tracor, orc and 
Baseline instrume nts . The Model 103 lamp has a 1.375" base 
di ameter and is used in HNU and SR I detectors. A Lamp Cleaning 
Kit is av ailable that co ntains aluminum oxide cle aning compound, ~ 

sw ab s and instruction s. 

Description Cat. # Price 

PID Lamp. Model 103 C 20676 $390 

PID Lamp, Mode l 108-10.0/1 0 .6 20675 $4 79
 

PID Lamp Cleaning Kit 20674 $ 15
 

Restek Trademarks: Rtx, MXT, Silcosteel, Sileocan, Iceblue, and the 
Restek logo. 

Other trademarks: Inertsil , Summa Canister; Tedla r; Microseal. 

Please direct comments & suggestions 011 this publication to Illy 

attention: Sherry Wenrick, Newsletter Editor, Ext. 2113, or e-mail to 
sherw@ restekcorp .com 

© Copyright 1997, Restek Corp oration 

Restek (U.S.): 110 Benner Circle, Bellefonte, PA 16823 
Phone: (800) 356-1688, FAX: (814) 353-1309. http://www.restekcorp.com 
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Merlin Micro I" High 
PfttSSU S plum 

•	 High pressure capability allows operation from 
2 to 100 psi. 

•	 A new top wiper rib improves resistance to 
particulate contamination and it can be taken 
apart for cleaning. 

•	 High resistance to wear greatly reduces the 
shedding of septum particles into the injection 
port liner,eliminating a major source of septum 
bleed and ghost peaks. 

•	 Longer life reduces the risk of septum leaks 
occurring during extended automated runs. 

•	 The 400 Series' low syringe insertion force 
even makes manual injections easier. 

The Merlin Instr u me nt Company has in trod uced the Mi croseal 
H igh Pressure Se ptum as a lo ng life replaceme nt fo r the standard 

septum on HP inle t syste ms. The 400 Se ries is a newer versio n of 

the ori gin al 300 Seri es w hich ha s seen thousands o f insta llatio ns 
since its introd uc tion . 

If you are re ady to up grad e your HP to the state of the art injecti on 
septum tech nol ogy, Re ste k has the fu ll line o f M ic roseal H igh 
Pressure Sep ta for inunediate shipment. If you are c ur rently usin g 
the ori gina l Me rlin Microsea l 300 Se ries Se pta, Reste k ha s all o f 

the replaceme nt supp lies yo u need to conti nue ye ars of sam ple 

inj ecti on pe rform an ce . 

INSTALLATION 

Microseal®II nut 

Microseal®
 
High
 

Pressure
 
Septum
 

Septum
 
Cup
 

Injection Port Top 

lB' Merlin Microseal" High Pressure Septa Restek On-line 
Description	 Cat.# Price Merlin# Similar to HP# http://www.restekcorp.com 
Nut Kit (I Nut, fits 300 & 400 se ries septa): 22809 $100 403 5 182-3445 

Stan dard Kit (N ut. 2 High Pressure Septa) : 22810 $340 404 Not offered 

Starter Kit (Nut, I High Pressure Septum): 228 11 $240 405 5 182-3442 

High Pressure Replacement Septa (I -septum): 228 12 $ 140 410 5182-3444 

Merlin Microseal" Septa 
Description Cat.# Price Merlin# Similar to HP# 

Standard Kit (Nut, 2 Septa) : 228 13 5250 304 5 181-8833 

Starter Kit (Nu t, I Septum): 22814 $190 305 518 1-8816 
Mastercard", VISA", and 

Microseal Replacement Septa ( I-septum): 22815 $90 3 10 518 1-8815 American Express" are accepted. 

Replacement PTFE Washers (2-pack): 22808 $5 31I 5 181-0853 

-I')­



Restek On The Road 

Comprehensive Capillary 
Gas Chromatography 
Seminar ... Sept. 22-25, 
California & surrounding area. 

SOFT '97 Meeting ... Oct. 5-9, 
Snowbird, UT. 

Comprehensive Capillary 
Gas Chromatography 
Seminar... Oct. 7-9, 
Houston, TX & surrounding 
area. 

ISA '97 ... 0ct. 7-9, 
Anaheim, CA. 

Li ter a tur e cat.# 59711 

ASTM E-19 Meeting ... Oct. 
12-17, San Diego, CA. 

Northeast Regional Chroma­
tography Discussion Group 
(NERCDG) ... Oct. 15, 
Rochester, NY. 

Northeastern Association of 
Forensic Scientists .. .Oct. 16­
18, White Plains, NY. 

FACSS '97 ... 0ct. 25-31, 
Providence, RI. 

California Association of 
Toxicologists ... Nov.3-7, 
Las Vegas, NV. 

Eastern Analytical 
Symposium ... Nov. 16-21, 
Somerset, New Jersey. 

ChiraJ GC Seminar... Nov. 
21, E. Brunswick, New Jersey. 

Welcome Jingzhen Xu and Doug Elliott! 

Restek is pleased to have 
Jingzhen Xu join its dynamic 
research and development 
team. Jingzhen received his 
bachelor in chemical 
engineering from Tsinghua 
University, Master in chemistry 
from Beijing Polytechnic 
University and Ph.D. from 
Southern Illinois University at 
Carbondale. 

Jingzhen has extensive 
experience in chromatography, 
especially multidimensional 
gas chromatography. His 
knowledge in hydrocarbon 
analysis and instrumentation 
will help him develop new 
products and applications. He 
is now 
working ~.··.·•.. ", ' i ,·· •
on PLOT 
columns. 
If you 
would like . ,~
to discuss \i

.~. 

your ' I' :. 

PLOT column applications, 
don't hesitate to call Jingzhen 
at extension 2158. 

During 10 
years in 
analytical 
Services at 
Air Prod­
ucts, Doug 
was in­
volved in 

various disciplines including 
gas chromatography and instru­
mental microanalysis. He left 
to join the instrument and sup­
plies side of analytical chemis­
try as Manager of Sales and 
Marketing at Control Equip­
ment Corp. and then Accesso­
ries Marketing Manager at 
Supelco. Doug's experience 
has provided him with the 
skills to develop new products 
and the personal contacts in 
our industry to bring the best 
commercial products to you. 
Doug is here to support you 
with your questions to opti­
mize the performance of your 
chromatography accessories as 
well as to develop products 
that better meet your needs. 
Call him at extension 2159. 

Restek Corporation 

Forwarding Service Requested 



•••••••••••••••••••••••••• 
Innovators of 

High esolution 
Chromatography 

ProductsC Using Microbore 
Capillary Columns 

by Kristi Sellers 

Some instrument compan ies ciency allow s sho rter co lumns tn this issue 
have been promoting the to maintain exc ellent resolu­
benefits of fast screening tion and increas e the speed of 
columns, but the sacrifices analysis . How eve r. some of the 

Reducing requ ired aren' t always ev ident othe r parameters in Table I Fast GC Using Microbore 
instrument & from the ir literature. The illustrate limitation s that may Capillary Columns 

redu ction of analys is time at nega te the useful ness of ...pg.1 operator time for gas 
the ex pense of resolution, microbore co lumns In your 

chromatographic RtX®-CLPesticides
sampl e cap acity, and eas e of laboratory . The effect of low 

Columnanalyses has use is not alway s an acce ptable flo w rates, low sample 
... pg.4alterna tive. Th is article will ca pac ity, and high opera ting ----.... become an important 

discuss and dem onstrate the pressure s on your samp le Optimizing Capillary
consideration for benefi ts and limitat ions of requirements will ultimatel y Chiral Analyses 

many laboratories. O.IOmm ID columns. determin e if microbore ... pg.6 
colum ns are an improvement 

Benefits of Restek HPLC 
The use of microbore (0 . 1Ornrn Speed and Resolution for yo ur laboratory. 

Columns10) co lumns can significantly T a ble I compares the charac ­
.. .pg.8reduce analy sis time without teristics of micro bore columns Flow Rates 

sacrificing resolution. The to conventiona l co lumns. Thi s The low flow rates for Koni's Korner 
extremely high efficien cy of data holds the key to whether microbore columns can be ... pg.10 
microbore colum ns (-7000 micro bore columns are right either an advantage or a 

Heated Purifiers
plate s/m eter) ca n prov ide for your analys is. The most limitati on. Low flow rates are 

.. .pg.12
resolution of complex mixtures striking di fference of ben efi cial for GelMS use rs 
while using sho rter length s. microbore co lum ns is their because the flow rates are well FIA Fuel Testing with the 
Shorte r co lumns are less high efficiency (plates/me ter) within the pumping ca pac ity of RtX®-5 Column 
expensive and reduce analysis compared to other diameters. most systems. In addition, the ... pg.13 
times, result ing in a cos t Table I indicates that a rnicrobore prevent s "pumping Peak Performers
sav ings for the lab. O. IOmm 10 column is 160% out the co lumn" or operati on 

.. .pg.14
more effic ient than a 0 .25mm below atmospheric pressure. 
10 col umn . Thi s high ef fi- Thi s provides more effic iency Pro ezGC'M for Windows® 

.. .pg.15 

Restek Behind the 
Column Characteristics Scenes 

Column ID 0.10mm 0.18mm 0.25mm O.32mm 0.53mm ... pg.16 
Theoretical plates/m 8,600 5.300 3,300 2,700 1,600 

Effective plates/m 6,700 3,900 2,500 2, 100 1,200 

.r>: He flow @ 20cm/sec O.l cc/min . 0.3cc/min. 0,7cc/min. 1.0ce/min. 2.6ee/min. 

Hz flow @ 40cmlsec 0.2ce/min . 0.6ce/min , lAce/min. 2.0ce/min . 5.2ee/min. 

Sample Capacity 5-I Ong 10-20ng 50-100ng 400-500ng 1000-2000ng 

Operating Pressures 40.0psig 21.0psig 12.5psig 7.5psig 3.0psig 



coelution of vanillin and musk xylol. 

I 

. . . . . . . . . . . . . . . . . . . ::: " . . . . . . . . . . . . . . . . . . .
 
Fragrance analysis on a O.32mm ID RtX®-Wax column takes 75 minutes with complete 

30m, 0.32mm 10, O.25pm 
Rtx-WAX (caL# 12424). Splitless 

injection. SOmis/min. Oven 
temp.: 75°C to 225°C @ 70°C/ 
min. (hold 15 min.). Inj. & del. 

temp.: 225°C. Carrier gas: 
helium, 30cm/sec. set @ 75°C. 

, ~ A ~l..A-

min. 50 60 70 

Fragrance analysis on the RtX®-Wax microbore column reduces run times by 75% with 

for the end user. Howev er, low 
flow rate s also tran slate into 
mor e flo w path problems for 
the chro matographe r. Un swept 
dead vo lume has dis as trous 
con sequences on the column 
performance. 

Operating Pressures 
Table I also show s that 
mic rob ore columns require 
higher operating pressures 
whi ch res ults in more ferrul e 
leak s, septum leaks, and 
sample blow back through 
lea king syringe plun gers. 
Connect ion s need to be 
monitored for leaks more 
often. T he pneumatic system s 
for o lde r GCs are designed to 
operate at onl y 30 psi g and may 
need to be mod ified to handle 
high er pressures required for 
narrow bore s. Operating 
microbore columns belo w 

optimum pressures will 
tran slate into poor resolution 
and poor performanc e . 

Sample Capacity 
A limit ing fac tor of a 
microbore colum n is the 
amount of sample that can be 
inje cted onto the co lumn. 
Table I indi cat es that the 
sample ca pac ity of a microbore 
column is ten times less than a 
0.25mm ID colum n. Therefore, 
the on-co lumn injecti on sho uld 
be at least ten times lower for a 
microbore column. 

Sample c leanliness is ano ther 
imp ort ant factor to take into 
con sideration when using 
microb ore columns. Becau se 
the surface area of the O. IOmm 
ID columns is mu ch low er than 
a conventional co lumn, 

increased resolution between vanillin and musk xylol. 

~L..---.-J'-....-JU 

min. 12 

cont am ination will occ ur mo re 
rapi dly when dirty samples are 
inje cted. Thi s means that 0.25 
or 0.32 mm ID co lumns wi ll be 
more rugge d and require less 
maintenance for dirty sampl es 
than microbore co lumns. 
W henev er possibl e, samples 
con taining non- volatile residue 
should be avoided . If dirty 
samp les are a m ust, exten sive 
column and injection port 
maint enance is required. 
Otherwise, loss of resolution, 

e) e 

16 

I Rt 

\, 
2 

hy 
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14 

ghos t peaks, and a high 
back ground signal will resu lt. 

Injector Considerations 
Direct and on-co lumn injecti on 
modes are not recomme nde d 
due to the required low flow 
rates and sma ll bore size of 
these co lumns . Therefore , trace 
analyses are di fficult to 
perform with microbore 
co lum ns. Spl it and splitless 
inject ion s are the best altern a­
tive s. However. since 

10m, 0.10mm 10, 0.20pm 
x-WAX (cat# 41603). Splitless 
injection. 250mls/min. Oven 
temp.: 55°C (hold 1 min.) to 
25°C @ 10°C/min ln]. & del. 
temp.: 225°C. Carrier gas: 

drogen , 70cm/sec. set @ 55°C. 

18 

rnicrobore co lumns require low 
flow rate s, speed of sample 
trans fer thr ough the line r to the 
co lum n is a co ncern. Du e to 
the high dead vo lume, poor 
pe ak shape, and response , loss 
of resolution will occur when 2 
or 4 mm ID liners are used in 
co nj unc tion with microbore 
co lumns. Thus, lmm ID inlet 
liners are a mus t for sharp, 
well resol ved , and recovered 
peaks . No t only is the inlet 
liner a consideration when 



11m " . 
Polynuclear aromatic hydrocarbons on an RtX®-5 microbore column are analyzed in less 
than 15 minutes. 1 naphthalene 7. f1uoranthene

2 3 
2 acenaphthalene 8. pyr ene 

4 3. acenaphthene ysene9. chr 
4. fluoren e nzo(a)anthracene10. be 

1 
6 

7 
5. phen anthrene 
6. anthracene 

zo(b )fluoranthene 
nzo (k)fluoranlhene 

11 . ben 
12. be 

5 8 zo(a)pyrene13. ben 
9 eno(l ,2,3-cd)pyrene 14. ind 

enzo(a, h)anth racene15. dib 

10 12 nzo (g,h,i)perylene 16. be 

d T~ ll 
min. 4 5 6 7 8 9 10 

10m, 0.1 0mm ID. O.lOllm Rtx-5 (cat.# 41 201 ) 0.51ll splitless injection. 41psi initial pressure, hold 2 min. 8 psi/min. to 99psi 
(hold 1.87min .). 275°C, vent open @ 1 min. Oven temp.: 40°C(hold 0.5min.) to 90°C @ 70°C/min. then to 100°C @ SOC/min. 

then to 310°C@ 30°C/min (hold 2 min.). 

the sampling rate is too slow, 
then poor integr ation and non ­

reproducible peak areas will 
result. Check with your 
instrument company and dat a 
system manufacturer to be sure 
your syste m is capa ble of 
handling microbore sampling 
rates . 

Microbore columns ca n 
produce shorter analysis times. 
equiva lent resolution, and 
provide cost sa vings. But 
remember , converting your 
conventional system to a 
microbore sy stem isn' t as easy 
as ch ang ing co lumns. Column 
capacity, sample purity, and 

injec tor and detector condi­
tion s mu st be cons idere d and 

using mi crobore columns for 
split or splitless injections, but 
other parameters speci fic to the 
type of injection method must 
a lso be optimized. 

In a split inje ction. the choice 
of inlet liner and initial 
temperature will affect peak 
shape , response, and resolution 
the mo st. Figure I sho ws part 
of a typical fragrance analys is 
on a conventio nal column 
(0.32m m 10). Under optima l 
conditions (4mm 10 inlet liner 
and initia l temperature of 
75 °C) , the analysis tim e is 
more than 70 minutes and the 
sepa ra tion o f vanillin and 
mu sk xylol could not be 
achieved . By sw itching to a 
microbore column and 
optimizing run conditions 
(I mm 10 inlet liner and in itial 
temperature of 55 °C ), we were 
able to reduce the analysi s 
time to t 8 minutes and atta in 
80 % resolution of the vanillin 
and mu sk xylol as shown in 

Figure 2. The Imrn 10 inlet 
liner improved the recovery 
and peak shape o f the early 

eluting compounds. 

Figure 3 illustrates a splitless 
PAH analys is on a 10m , 
O.IOmm 10, O.IO!1Jll Rt x®-5 
using an optimized in le t liner 
and inlet pres sure. When a 
2mm 10 inlet liner was used, 
high molecular wei ght 
discrimination occurred . By 
changi ng to a I mm 10 inlet 
liner, high molecular weight 
d iscrimination was e liminated . 
However, this change caused 
peak splitting of the early 
e luting co mpounds. Th e peak 
splitt ing was el iminated 
co m pletely when pressu re 
pro gramming wa s applied in 

• place of constant pressure. 

Detector Considerations 
Detector design and flows 
must be optimized when using 
microbore columns. Ma ke up 
gas flow s may need to be 
increased to minimi ze detector 
dead volume and co mpe nsate 
for the lower co lumn flow 
rate s. Sin ce peak widths are 
approx ima te ly hal f compared 
to con vention al columns « I 

optim ized for a successful 
analys is. Keep in mind that 

second ), fast integra tor and when switching from co nven­
detector ele ctrometer s must be tion al cap illar ies to microbore 
us ed. Integrator sam pling rate s columns, there may be the 
mu st be increased over rates need to optim ize inlet tempera­

used for 0.25mm 10 co lumns tures, liners, and GC run 
sin ce the pe aks are much condi tions . 
narro wer with microbores. If 

~~. . . . . . . . . . . . . . . . . . . . . . . . .
 

Microbore CaI!iIlary: Columns 

O.lOmm 10, 0.10 

Column temp. limits 10-meter 20-meter 

-60 to 330/350°C 41101 $250 41102 $4 15 

-60 to 330/350°C 41201 $250 41202 $4 15 

Rtx@-Wax 20 to 250°C 4160 I $250 41602 $4 15 

O.IOmm 10,0.20 

Column temp. limits IO-meter 20-meter 

20 to 250 °C 41603 $250 41604 $4 15 

O.lOmm 10, 0.40 

Column temp. limits IO-meter 20-meter 
Rtx @-I -60 to 320/340°C 41103 $250 411 04 $4 15 

Rtx@-5 -60 to 320/340°C 41203 $250 41204 $4 15 

Contact 

-3­
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olumn 
e Complete Solution for Chlorinated 
"'~~LPesticides 

Pesticides Analysis 
by Frank Dorman 

• Baseline resolution of the 22 pesticides in 
EPA 8081. 

•	 Analysis time under 25 minutes. 

•	 Exceptional inertness for endrin, DDT, & 
methoxychlor. 

•	 Temperature stability> 300°C. 

•	 Exceeds performance criteria for EPA 8081, 
608, and CLP. 

_	 .
 
The Rtx®-CLPesticides column provides baseline resolu­
tion of 22 chlorinated pesticides in less than 25 minutes. 

19 

22 

2 3 5 6 

4 

97 8 

11 16 
13 1 

17 21 

20
15 

10 18 

\ 
14 

12 

cA. M 

For years. environmental 
laboratories have struggled 
with various chlorinated 

pesticide analytical methods. 
They must keep track of 
resolution requirements and 
breakdown performance 
criteria while analyzing 
extracts which usually contain 
high-boiling contaminants. 
Historically. many laboratories 
have used cyanopropyl 
capillary column stationary 
phases (OB-1701, Rtx-1701) 
which very often provide the 
best resolution between target _ 

compounds. but have several 
limitations. The new Rtx "­
Cl.Pesticides column has been 
specially designed to over­
come the resolution. break­
down. and temperature 
limitations of these other 
phases. 

The Rtx®-CLPesticides column 

is capable of baseline resolu­
tion of the 22 common 
chlorinated pesticides (see 
Figure J) listed in USEPA 
Methods 8081 and 608 and in 
the EPAs Contract Lab 

. 
The RtxJ>-35 column provides elution order changes for 8 
of the 20 chlorinated pesticides and is currently the best 
confirmational column for chlorinated pesticides. 
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Program (C LP) protocol. Thi s 

co lumn is available in 0.25, 

0.32, and 0.53 mm IDs. and has 
been op timized for ECD 
analysi s res ulting in very low 
bleed afte r co ndition ing . 
Analysis time has not been 
sacrificed in orde r to ob tain 
baseline resolution. In less 
tha n 25 minutes, your analys is 
is comp lete with the Rtx"­
C LPestic ides co lumn. Thi s 
results in the labora tory 's 
abil ity to make at lea st two 
injection s per hou r-an 
important fac tor for increasing 
sample throu ghpu t. In addition 
to its se para ting po we r, the 
Rtx®-CLPestic ides column has 
a maximum temperature of 
330° C, allowi ng you to bake 
ou t high molecular we ight 
co ntami nan ts. 

Althou gh the Rtx®­

C LPesticide s column is clearl y 
the column of ch oice fo r thi s 
ana lysis , most laborator ies 
req uire a second co lum n of 
differe nt polarity for co nf irma­
tion. To fulfill this req uire ­
ment, Restek recommends 
using the Rt x®-35 co lumn. It 
provides elu tion order change s 

for se veral co mpo unds, while 

exhibiting high thermal 
stabi lity and inertness. T he 
Rt x®-35 only has two com­

pound s tha t e lute closely: 
endos ulfan I and a-chlorda ne . 
Und er the same te mperature 
and flow co ndi tions as the 
Rtx®-CLPestic ides column, the 
Rtx®-35 co lumn is an excellent 
choice for a co nfirma tion 
col um n, see Figure 2. 

Th e combination of the Rtx"­
CLPestic ides and Rtx®-35 
co lumn s pro vide s unsurpassed 
performance for the ana lys is of 
chl orinated pesticides. They 
both ex hibit the necessary 
resoluti on. low bleed , and 
thermal stability for th is 
demand ing ana lys is, as well as 
exce pt ional inertness fo r 
methoxych lor, endrin, and 
DDT. Both co lumns provide 

di fferent e lution orde rs for 
con firm ation . If you are 
invol ved w ith the analys is of 
chl orin ated pesti cides and 
wa nt to improve your reso lu­
tion and increas e yo ur 
thr oughput, try the Rtx"­
CLPest icid es co lu mn. 

Peak List & Conditions for Figures 1 & 2 
I 2.4.5.6-tet rachloro-m-xylene 12. endosulfan I 
2. a -BHC 
3. y-BHC (lindane) 
4. ~ -B HC 

5. o-BHC 
6 . heptachlor 
7. aldr in 
8. heptachlor epoxide 
9 . y-chlordane 

10. a -ch lorda ne 
I I 4,4'-00E 

D. dieldrin 
14. endr in 
15, 4.4'-00T 
16, endosulfan 11 
17, 4,4'-000 
18, endrin aldehyde 
19 , methoxychlor 
20 , endosulfan sulfate 
2 1 endrin ketone 
22 . decaeh lorobiphen yl 

30m . 0.32mm !D. 0,50!1Jn Rtxe-CL Pesticides (cat.# 11139) 
30m , 0,32mm !D. O . 50~un Rtxe-35 (cat.# 10439) 

Oven temp.: 

Inj. port : 

Det ector: 
Flow rate: 

1200C (hold I min.) to 285°C @ 8,5°C/m in.
 
(hold 6 min.).
 
Direct injection using a Uniline (cat.# 20335)
 
at 200°C.
 
ECO at 300°C with Anode Purge
 
helium @ 2. lm l/m in. set @ 120°C
 

1iEiII'...,,.,.........
 
Rtx®-CLPesticides Columns 

Cat.# Price 

30 m, 0.25 mm ID , 0.251J1ll 11123 $445 

30m , 0.32 m m !D, 0.5 01J1ll 11139 $4 75 

30 m, 0.53 m m !D, 0 .50/lill 11140 $52 5 

Rtx®-35 Columns 

Cat.# Price 

30 m, 0 .25 m m !D, 0.25).Un 10423 $385 

30m , 0.3 2mm !D, 0 .501J1ll 10439 $4 15 

30m, 0 .53 mm !D, 0.501J1ll 10440 $465 

a ldrin
 

a -B HC
 
P- BHC
 
8- BHC
 

New CLP Pesticide Standards 

Organochlorine Pesticide Mix AB #1 

dieldrin 

endosulfan I 
endosulfan II 
endosulfan sulfate 

y-BHC (linda ne) e nd rin 
a -ch lordane e ndrin a ldehy de 
y-chl ord an e en d rin ke tone 
4,4'-000 hep tac hlo r 
4,4'-00E hept achlor epo x ide (B ) 
4,4'-00T me thox yc h lor 

2001Jf?/ml ea. in hexa ne/toluene ( I.'I! , Iml/ampul 

Each 5-pk. 10-pk. 

32291 $35 32291-510 $ 157.50 -
w/d ata pac k 32291-500 $45 32 291-520 sI 75 32391 $31 5 

Organochlorine Pesticide Mix AB #2 

aldrin Sug/rn l dieldrin 

At concent ration listed in hexane/toluen e ( I.'I !, l ml/ampul 

16~g/m l 

8 
16 
16 
16 
16 
16 
8 
8 

80 

a -BHC 

P-BHC 
o-BHC 
y-B HC (lindane) 
o-ch lor dane 
"{-ch lo rdane 
4.4'-00 0 
4,4'- 0 0E 
4,4'-00T 

8 
8 
8 
8 
8 
8 

16 
16 
16 

endosu lfa n I 
endos ulfan [I 
en do su lfan su ifate 
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end rin a ldehyde 
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me thoxyc hlor 

Ea c h 5-pk. lO-pk. 
32292 $25 32292-510 $ 112.50 

w/data pack 32292 -500 $3 5 32292-520 $ 125 32392 $2 25 
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Imizing Linear Velocity 
nd Temperature Program for 

Capillary Chiral Analyses 
by Sherry Sponsler 

Chira l chro matog raphy can be
 
a useful tool for determining
 
purity and authenticity in
 
flavor, fragrance, and dru g
 
applicat ion s. As with all GC
 
ana lyses, ce rta in parameters
 
sho uld be considered to attain
 
max imum enantiomeric
 
se pa ration and c hira l capillary
 
co lumn performance. GC
 
co nd itions such as linear
 
ve loc ity and temperature
 
prog ram must be optimized to
 
ensure ma ximum chiral
 
reso lution.
 

Linear Velocity
 
"Faster is Better"
 
In ma ny instances, the
 
resolutio n between enanti­

omers ca n be improved with 
linear ve locities that are faster 
than those co nside red optimum 
by the Van deemter curv e. 
This has been demon strated for 
five out of s ix racemic 
co mpo unds that were e valu­
a ted o n a 3D-meter, 0.32mm 
ID. 0.25f.l11l Rt-~DEX s a 

col umn usin g different line ar 
veloc ity conditions. Although 
opt imum linear ve loc ity ca n be 
differe nt for each chiral 
co mpo und and column, the 
typ ical optimum linear 
velocity for maximum 
enantiomeric separation is -80 
em/sec . with hydrogen carrier 
gas (Figure 1). This is twice 
the ex pec ted linear velocity 
req uired to ac hieve maximum 
co lumn effic iency , as indicated 
by the Trennzahl va lues in 
Fi gure 2 . Therefore , condi ­
tions prov iding ma ximum 
chromatographic peak 
effic iency do not always result 
in optimum chi ra l resolution . 

Not a ll chira l co mpo nents 
ach ieve maximum ena ntio ­

meri c resolution at the same 
linear ve loc ity, so this must be 
adj us ted for spec ific target 
anal ytes. For instan ce, Grob 1 

dem on strated optimum chira l 
reso lution of y-Iactones at 50 
em/sec .' However , l- octen- 3-01 
was an exceptio n since Figure 
I shows no increase in chira l 
re solution fro m 40 em/sec . to 
80 em/sec . 

Temperature Program 
"Slow Temperature Ramp 
Rates Are Better" 
Several di fferent tem pera ture 
ramp rates were evaluated to 
determine the op timum linear 
veloc ity for enant iomeric 
resolution of 6 chira l com­
poun ds. Th e best c hira l 
se parations we re achieved wi th 
temper ature program rates 
bet ween I and 2°C/min. 
(F igu r e 3). Unl ike linear 
ve locity. Trennzahl values 
increase along wi th enanti o­
meric resolutio n at these 
tem perature program rates 
(F igu r e 4). Lower elution 
temper atures can provide 
increased enantiorne ric 
resolution for chira l com­
pounds. Thi s sugges ts that 
selectivity of cyc lodex trin 
columns imp roves with 
decreased temper atu re during 
the separa tion process.I 

Flow rates that provide 
ma ximu m separa tion effi­
ciency do not a lways resu lt in 
optimum enantiomeric 
se lectiv ity . Higher linear 
veloc ities and slow tempera­
ture ramp rates prom ote low er 
e lution temperatures, which 

can pro vide better c hiral cyc lodex trin co lumn perfor­
se para tion. Optimizing the se man ce and the overall qu al ity 
co ndi tions ca n enhance of chi ral chro ma tography . 

mma ····· 
Higher linear velocities provide maximum resolution of 
chiral pairs. 
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I.ot-- - - - - - - - - - - - - - R,.pDEX,a: 40°C (80'C 
for lectones) 10 200°C @ 

0.5 +--- - - - - - - - - - - - - - 2eC/min. (hold I min. ). 
Hydrogen carr ier gas. 

0.0 -1---	 - - - +--- - - -.- - - - ---<
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111m	 . 
Higher trennzahl values do not correspond with optimum 
enantiomeric separation. 

30 .-- - - - - - - - - - - - - - - - ­

20 +------ ------------­

15 t---------- -------­

10 +-- - - - - - - - - - - - - - - - ­

40 80 

Rt-pOEX sa: 40°C to 200°C @ 2°C/min . <hold J min.). Hydrogen canier ga~ . 

What about helium? 
The observed optimum linear velocity for 
helium carrier gas is about 60 em/sec for 

many of these chiral separations. 
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Temperature program rates between 1 and 2°C/min, 
provide optimum enantiomeric separation. 
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Trennzahl values increase along with enantiomeric 
resolution at these slow temperature ramp rates. 
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RESTEK IS THE LONG-LIFE LEADER. . .
 
Just Ask Chris Nelson and Richard Johnson at PPD Pharmacol
 

Chris Nelson and Richard Johnson, chemis ts at PPD Pharmaco in 
Madison, Wisconsin. truly believe that Restek is the Long Life 
Leader ! Chris was using a Gamma-cyclodextrin trif1uoro-acetyl 
column for the analysis of dexfenf1u ramine and fenflurarnine. 
Unfortun ately, the co lumns he had been using for the analysis had 
so many problems, they really made his job difficult. They gave 
inconsistent performance. had poor resolution, were extremely 
expensive, were difficult to obtain because of very long delivery 
times, and once the seal was broken they could not be retu rned . 
But most importantly, the columns did not last very long. Chri s 
only averaged about 150 injec tions before the colum n failed ! 

When he switched to Restek' s Rt-POEXcst columns, Chri s was 
amazed. How could a column that cos ts less last ten times longer? 
On top of being less expensive and lasting longer, the colum ns 
were delivered quick ly and showed more column -to-column 
consistency. According to Chris . "Every co lumn we pull out of 
the box works". 

With Restek ' s Rt-POEXcst columns, Chris averages 1,000 to 
1,100 injections before the column' s performan ce degrades, 
unlike the 150 inject ions from the other columns he was previ ­

ously using. One Restek co lumn actually performed for up to 
2,000 injections : 

Than ks Chri s for sharing your informa tion with everyone and 
showing that once again Restek is the Long-Life Leafier ! 

Richard Johnson and Chris Nelson have made 2.000 inject ions on Restek 's 
Rt-{3DEXcst column bef ore replace ment was necessary. 
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Features:
 

Silcosteel® Tubing
 

Benefits:
 
Imparts the strength of
 
steel and the inertness of
 
glass.
 

Features: 
TridenfM Integral Guard , "We will 
System i go to any 

depth to Benefits: solve your 
Reliable column protection : most 

challenging without the hassle of 
HPLC connecting tubing. 

problems! " · ...... . . . . . . . . ....... ..... . . ..... ......... ............ .... . . ... . .
 
Matt Piserchio, 

HPLC Product Line 
Ma na ger/Chemist 

an d Scuba 
Instru ctor Features: 

Stringent QA Specifications :
 

Benefits:
 
Guarantee of High
 
Performance
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Ir HPLC Col mns...
 

Features:
 
Application Specific Columns:
 
Pinnanle' PAH, Pinnacle™ TO-11 

Benefits: 
Rapid separations of several classes of 
compounds, i.e. PAHs and DNPH derivat 
aldehydes and ketones. 

Pinnacle" TO·n 
150 x 4.6mm 

cat.# 9172565 

...... . 

, 
20 

, 
15 

, 
10 

, 
min. 5 

ives of 
Pinnacle" PAR 

100 x 4.6mm 
cat.# 9170315 

II lJL 

i I I 

rT)in . 1 2 3 4 5 6 7 8 9 

. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 . ~ . 

Features:
 

Experienced Technical Staff
 

Benefits:
 
Solutions for your troublesome separations. 

tl d d I t C II Mati Piserchio Randy Romesburg M d t " ore pro uc Ive me 10 eve opmen. a HPLC Product Line HPLC Chemi st 

: 800-356-1688, ext. 2157. :M anager 

... .... .. . ..... .. ..... . . ... . ... . . ...... . .. .. . 0 .
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injection by readers. 
by Or. Konrad Grab 

techniques? Comments on splitless
 

In the spring and summer 1996 
issues of The Re stek Advan­
tage, [ posed the questio n of 
whe ther the most frequently 
used injec tion tech nique in 
capillary GC, spli tless injec­
tion, is as mature as one ten ds 
to think . I traced its history to 
sho w tha t there has never been 
the systematic optimizatio n 
and test ing many th ink should 
have happened. No body fe lt 
respon sible : User s assumed 
that instrum ent manu facturers 
provide ex haus tive ly tested 
injectors and worki ng instruc­
tions, whereas inst rument co m­
panies j ust prod uce what they 
think "s cience" wa nts . But 
who is "science"? 

Op timization of a tech niqu e as 
complex as splitless injection 
is work of suc h a volum e that 
it ca nnot be accomplished on a 
single Frid ay afterno on, when 
the work of the week is com­
pleted . One of the o pen ques­
tions co ncerne d sample evapo­
rat ion in sp litless injection. 
Shoul d the liner be empty or 
packed? Sho uld it hav e a co n­
stric tion at the bottom ? I was 
hoping for con tributions by 
those rou tine use rs who must 
have found an answe r in one 
way or ano the r, but only re­
cei ved more genera l co m­
me nts, three of which I wa nt to 
bring up here. 

Who introduced splitless
 
injection?
 
Lesl ie Ett re was upset by my
 
say ing that my father intro­

duced/ invented spl itless injec­

tion. Indeed , non-splitti ng in ­

jection was used from the very
 

beginn ing of ca pilla ry GC, in 
part icula r before splitting was 
invent ed. I wa nt to apologi ze 
for not having ment ioned this. 
In respons e to him, my defini­
tion of "s plirless' injection is 
not any non -sp litt ing injection 
techni que, but that of using an 
injector with a split outlet 
wh ich is clo sed du ring the 
sp litless peri od . At least in Eu ­
rope, "d irec t" inj ection has 
always been dis tingui shed 
from "s pl itless" inject ion . 

Accelerated transfer through 
increased flow 
E.H. Foerster. from South west­
ern Institut e of Forensic Sci­
ence in Dallas, Texas . found 
that the ana lysis of low co n­
centrations of ce rtain ac tive 
drugs (he name d alprazo larn, 
trazod one, and quinidi ne) was 
possib le by spli t, but no t by 
sp litless injecti on (4 mm i.d. 
liner with glass wool). He 
cou ld improve the results fro m 
split less injection approxi­
mately four fo ld by increasing 
the carrier ga s inlet pressure 
(gas flow rate) during a 1 min. 
transfer period af ter injecti on. 
He expl ained this by the re ­
duced residen ce time in the 
injec tor duri ng split or acce ler­
ated splitle ss inje ction. T he 
sa me argume nt was used by 
Hewlett-Packard in fa vor of 
what they termed "pres sure 
pu lse " . 

An increase of the flow rate by 
a factor of four is possible only 
if init ial inlet pre ssure s are 
mod est and, nevertheless, does 
not seem overwhelming: it 
redu ces react ion time by a fac ­
tor of four. How ever , the effect 
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could be more than propor ­
tional, since the samp le liquid 
deposited ont o the packi ng 
init ially forms an island coo led 
to the so lve nt boi ling po int. A 
high flow ra te might remov e 
the solute materia l from these 
surfa ces before they have 
reached the injec tor te mpera­
ture again . If evaporation oc­
cu rred in the gas phase, the fog 
of the non-eva porated solute 
materi al cou ld have been trans­
ferred into the co lumn before it 
se ttled onto the packing mate ­
rial. Unfortu natel y, M r. 
Foerster did not co mpare the 
performanc e of the packed 
liner wit h that of the empty 
liner, because gas phase 
evapo rat ion is usually still 
most ge ntle (but not al ways 
compl e te). 

Injector overloading 
Gary Kello g, from the Spring­
field , Missouri Public Healt h 
Department, dr as tically illus­
trated the effect of overloading 
too small vapori zer ch amb ers. 
"Last Feb ruary we received a 
new GCIM S system, inc luding 
a Va rian 1078 tempe rature 
programmable splitJsplitless 
injecto r. At about the same 
time, I received my first copy 
of The Rest ek Advantage in-
eluding yo ur article on injector 
design and sample introd uc­
lion. I had never used a split! 

spl itles s injec tor before . Th e 
old ins trument was set up wi th 
a flash vaporiza tion injector 
with a 0.53 rnm ID colum n, 
and it didn ' t take long to real ­
ize that the old operati ng pa­
rameters wou ld not work on 
the new system. When I began 
to calculate the vapor vol umes 
and the liner volumes (54 mm 
x 0.8 rnrn ID with 9 mm col­
umn installed height . methanol 
as solvent), it was obviou s that 
a lot of my sam ple was goin g 
into places other than the col ­
umn. Due to the limited size of 
the 1078' s liners (54 mm 
long), I chose the largest ID 
liner offered (3.4 mrn), added a 
I cm plug of de activated fused 
silica wool placed above the 
installed column heigh t, and 
began to exper iment with the 
te mper ature progra mmi ng on 
the inje cto r. I a lso switched to 
a lowe r vapor vol ume so lvent, 
with a higher bo iling point to 
take ad vant age of solvent ef­
fect s (tol uene) ." 

Gary Kell og used a mixtu re of 
pest icides to compare the peak 
areas obtain ed by the old con ­
d itions (0 .8 m m i.d . liner. 
250°C) with those he intro ­
duced recen tly (3.4 mm i.d. 
liner, injector programmed 
from 200 to 300De ). T he de-
rector, colum n, injecti on vo l­
ume, and other condit ions 

Peak area x 106 

Compound 

alpha HC H 

dia zin on 

0.8 mm i.d, 

0.63 

0.69 

3.4 mm i.d , 

4 . 16 

6.3 4 

Difference 

7.85 

9 . 19 

heptachl or 

endri n 

p,p'-DDT 

co umaphos 

0 .49 

0.4 1 

0.72 

0 .69 

3.98 

2.32 

5.00 

2 .08 

8.12 

5.66 

6.94 

3.0 1 
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we re identical. Results we re 354,llJ, wh ich shou ld be suffi- new injec tor he ca n inject up to 

obtained with tolu ene as the cien t to store the vapors eve n about 50~ (quite rega rd less of 

solvent, which must have im- when considering that they the vapor vol ume formed), instruments work properl y at 

proved them substant ially. will mix with the carrier ga s pro vided he keeps the bes t under spec ial conditions. 

From a long list of resu lts, I prese nt in the injector. A 2~ c hamber below the solvent 

j ust wa nt to cite a few . vo lume (or Iul of a so lven t boi ling po int for the time of T he quality management 
producing more va por ), how- so lvent evaporation ') peo ple mig ht not have rea lized 

The resu lts show drastic (66- eve r, woul d again be too the potential of the errors oc­
89 %) losses of solute material much. Furt her, he appli ed Why are injectors and curring dur ing injec tion, as 
wit h the small vaporizer cha m- some glass wool, whic h mig ht injection techniques not show n by the above example, 
bel', but also that losses are retai n the solutes when so lvent validated? it is many times larger tha n 
different for each component. vapors expand out of the injec- Today, splitle ss injection is tha t of a bala nce . How can 
Thi s was no surprise. Th e us- tor c hamber. frequently perfor med with too they valid ate method s if one of 
able vo lume in this vaporizing small vap orizing chambers, too the pri ncipal sources of err or 
c hamber was 23~ . J~ of Confusing injection sho rt syringe needles, poorly remains out of control ? Maybe 
me thanol (which he usua lly conditions suited ca rr ier gas supply sys- they did rea lize the problem, 
use d) must have produced 600 - Ga ry Ke llog plans to carefu lly terns, excessively large but fe lt unable to make va lid 
700~ of vap or ( @ 250 °C in- tes t his injection conditions, samples, by the coo l instead of suggestions . Methods cannot 
je ctor temperature & interme- may be by comparison wi th on- the hot need le technique (or be vali dated for all the differ­
diate inlet pressu re). Eve n if column inject ion . Ho we ver . vice versa). by slow instead of en t injectors on the market, nor 
the need le was only partially doe s it rea lly make sen se tha t rapid injection. with too low can they req uire the use of an 
emptied, the injector was over- eve ry gas chromatographer carrier gas flow rates, wrong injector from a particu lar 
loaded more than 40 times. 1~ develop his own conditions to co lumn temperature during the manu facturer. Th ey mus t as­
of the to lue ne ac tually used get his sample in to the sample transfer, too short sume a properly working injec­
produces onl y abou t 200~ of co lumn? sp litless pe riod s, packi ngs in tion sys tem and the app lica tio n 
vapor. Losses of solu te mat e- the liner at the wrong site, and of valid ated wor king rules for 
rial are usually sm aller than The comment by Gary Kellog without informat ion on what that system. These rule s do not 

~ 

those of the so lvent, because demonstrates how chaotic in- all the critical parameters are . exi st. At least for the time be-
so lutes may be deposited on to je ction in capi llary GC still is. Pro perly wri tten me thod s ing, the concept of validatio n 
surfaces cooled by the evapo- In HPLC, injection j ust re- should specify all these co ndi- reac hes its limit at thi s poi nt. It ' 
rati ng solvent- but the process qui res fill ing of a sample loop tion s in at least as much detail underlines that cap illary GC is 
is poorly co ntro lled . It is as if without air bub bles and that as they specify sample pre pa- not a sim ple techni que and it 
an an alyst wo uld sp ill more the sam ple sol vent is not too ration by saying that the fla sk relies a great dea l on the exper­
than 90 % of the solution du r- stro ng an e luent. It is standard- must be rinsed twice and the tise of the ope rator . 
ing titration and then be sur- ized and es sen tially the same sol vent combined. 
prised that results are poorly for all instrum ents. It is totall y 3 Final Points 
reprod ucible. Th ere is no pool different in Gc. Eve ry instru- Analy tica l methods are vali - I ) Does it rea lly make sens e 
o f liqu id runni ng out of the GC ment manufacturer seems to be dated in orde r to demonstrate that every gas chromatogra ­
ins trument, which in turn ex- proud of producing something the reliabi lity of results. pher finds his ow n way to ge t 
plai ns why so many peo ple diffe rent than the others and Chemicals, balances and his sample into the column? 
"spill" in the GC inle t without giving their injector another pipette s are usua l1y of certified 
notic ing it. na me. Did you eve r coun t the qu ality and performance . Users 2) How ca n methods be vali ­

names give n to temperatu re- check the m ever so often . GC s dated if one of the pri ncipa l 
Gary Ke llog's new injec tio n programmable injec tors? are a lso che cked. Oven tem - sources of error, injec tion , re ­
techniqu e might perform cor- Manuals do not pro vide suffi- peratures are meas ured-as if mains ou t of control? 
rect ly, although it involves c iently clear and safe rules on thi s wo uld be a cri tical par am­
unu sual co nditions. He intro- how to operate the device and eter. Methods describe all steps 3) Me thods ca nno t be writte n 
duced his solution in tol uene warnings on where the limita- of sample preparation in great in as ma ny versio ns as there 
(b.p.llO°C) into the PT V at tions are . Confusion among the de tail, but when they reach the are instrument manu fac turers. 
200°C. Standard worki ng rule s non-specialists is ine vitable. injection of the sample into 
wo uld req uire an injector tem- GC , they become ex tremely 
perature at, or bel ow, the pres- Why did n't any body tell Gary short. T hei r au thor s wo uld say 
sure-correc ted sol vent boi ling Kellog that his old injector that they ca nnot write as many 
point, in order to prevent rapi d ca nnot be used in the way he versions as there are instru- I welcome your feedback. 
expansion of the vapors . He used it- and how many others ment manu facturers. Tru e . But . Reach me bye-mail at 
calc ulated that the chamber has con tinue to do the same? W hy many use rs would bad ly need
 
a usable interna l vo lume of didn' t he know that wi th his instruc tions, especially if their Konrad. grob@aUach.ch.
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urifier Us rs! 

Restek Improves a Laboratory Classic 
by Doug Elliott and Brad Rightnour 
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For decades. heated purifiers have provid ed uneq ualed service 
for conta mination capacity, eff iciency, and versat ility. That IS 

because nothing has been found to be more effec tive overa ll than 
heated non-eva porab le getter materia ls for removing cn tica l 
reacrive con tamin ants from gas streams.. .until now. 

Restek has taken current techno logy a step farther. Besides 
removing the same quantity of oxygen and wate r ( 14L and 35L) 
and purifying the same number of gas tanks at the same high 
1100 ml/mi n. maximu m flow rate as the original Supelco hea ted 
purifier tu be, our atten tion to design de tai I elimi nates leak 
sou rces, our contro l of mater ial specifications opt imizes 
performance, and our production processes remo ve potential 
contamination: essentially precond itioning the tube. This 
provides the analyst with hassle-free installation . 

The next time you need a replacement tube, choose 

Restek's Straight Replacement Purifier Tube and 
appreciate the differences. You'll be glad you did! As a 
special offer, SAVE 10% off the regular catalog 
price now through August 1997! 

U-Shaped Getter Tube 
If you are not one of the ana lysts currently us ing heated getter 
tech nology to pur ify your carrier gas, try the Restek Thermal 
Gas Puri fier. I I 'S everything you'd expect i ll a healed pu rifier 
plus more! The unit: 

•	 Completely removes lip to 14 L of 0 , and 35 L of H,O vapor. 
•	 Purifies up to 50 cylinde rs at 50 ppm-impurity at fJ o~ rates up 

to 11 00 ml/rnin. 
•	 Removes 0 2' Hp, CO, CO2, sulfur compounds, anel 

hydrocarbons. 
•	 Saves you money by using less expensive grades of carrie r gas. 

Restek Thermal Gas Purifier 

Fittings II0v 220v 

'Ix-inch cat.# 21664, $400 cat.s 21665, $420 

cat.# 2 I662, $400 cat.# 21663, $420 

Restek Purifier Replacement U-Tube 

I/x-inch	 ' /~ - i nch 

cal.# 21659, $90 cal.# 21658.$90 

.1).
 

Restek's replacement Purifier Tube has improved fittings, 
getter material , and manutacturlnq processes for optimum 
carrier gas purification. 

Integral welded end 
fittings eliminate the 
risk of leakage. 

40 mlcro rfsintered 
frits prevent 
particulate 
contamination. 

Controlled particle size range 
minimizes channeling , maximizes 

gas contact , and ensures 
performance. 

1
 

I -, 
Packed with reactor grade , pure 

getter material for maximum 
efficiency and no residual 

contamination. 

Replacement Straight Purifier Tube 

'Is-inch cat.# 21661, $l36 $81 Similar to Supeleo #2-2396 

't.-inch cat.# 21660, .$?6 $81 Similar to Supelco #2-2398 

Restek Designs a Thermal Gas Purifier Furnace and
 

Restek's Thermal Gas Purifier combines the benefits of U­
tube getter configuration with improved material handling 
to provide optimum carrier gas purification performance. 

Top mounted fittings for easy 
installation and enhanced space 

utilization . 

Stainless steel tube 
fittings resist leakage 
from overtightening. 

. f 

\ 
Precondltion'ed under 

heat with purified 
nitrogen to remove 
ambient impurities. 

U-tube configuration:
 
vertical beds eliminate channeling.
 

/ 

TIIER.lI.If. G.\'\ 1'['li10fR-­-­-­-­-­-­-­,,,---­,---­



Rtx"·& 
the Column of Choice for FIA Fuel Testing 
by Lisa Serfass 

Dr. Peter T ibbett s of Ivl-Scan 
Ltd (Ascot, Engl and) attends 
ev ery Form ula I Gr and Prix 
Race . A ltho ugh an av id racin g 

fan, he doesn't ac tua lly get 
much time to enjoy the race. 
Dr. Ti bbett s is the Di rector of 
Envi ronmental Se rvice s at M­
Scan Ltd and also ser ves as a 
Fuel s Consultant for the FIA 
(Fede ratio n Internationale De 
l' Auto mobile ). It is his 
responsibility to test fuel 
samples from the Formu la I 
race cars in the FIA ' s Mobile 
Fuel Testin g Lab . 

Th e FIA is the go vern ing body 
tha t se ts the regu lations that a ll 
Formu la I compe titors mu st 

~	 co mply with. It is the FIN s 
responsibi lity to en sure that 
each race ca r meets a ll 
tec hnical reg ula tions for safety 
as well as performa nce. Fuel 
testi ng is only one par t of the 
process . Th e cars undergo 
inten se scrutiny to ensure they 
meet all criteri a set by the FlA. 
In addition to be ing measured 
and weigh ed . each ca r is 
checked for the proper en gine 
ca pacity, aerody namics , 
co ntro l systems, tires, and 
refue ling systems. 

Ca pillary gas c hromatography 
is used to analyze the fuel and 
determine the exact patte rn of 
components co ntained wi thin 
the sa mple . Sin ce race car fuel 
is compose d of a com plex 
mix ture of hydrocarbons and 
other vol atile org anic co m­
pounds, each sa mple ex hibits 
d iffe rent c hro ma togra phic 
patt e rns. T hese pa tterns are 
known as finge rp rints, since no 
two fuels are exactly alike . 

T he fue l speci fica tions process 

begin s with eac h racing team 
submitting a samp le of the race 
fuel they wish to use fo r 
ap prova l. If the sample is 
approv ed. its fingerprint is 
placed into a databan k. Th e 
information is held for 
co mparison with fue l samples 
at race tim e. Th ree replicate 
250m l fue l sam ples a re taken 
at the race . They can be taken 
at any time . usually du ring 
qu ali fying or ju st before or 
after the race. Th e containers 
a re then sea led and wi tnessed 
by the team concern ed to 
ensure there is no tampering 
with the samples. One of the 
samples is tested and com­
pared with the fingerprint in 
the databank. Th e sample must 
match the fi ngerprint. If it does 
not . the race stewards are 
informed of the d iscrepancy 
and the samp le is then sent on 
to the UK labo ratory for a full 
mass spectra l analys is. Th e 
second sample is sent to an 
independent laboratory for 
testing and the third sample is 
ret urned to the raci ng team so 
they ca n have thei r ow n 
analysis performed. 

The fue l sa mples are ana lyzed 
using a 30 meter, 0. 32 rnrn !D , 
3.0,wn Rtx®-5 capillary 
co lumn. Th e Rtx@-5 co lum n 

was chose n for this analysis 
because race ca r fuel is a 
highl y complex mixtu re of 
very volat ile co mpounds. Th e 
high separation efficie ncy of 
this co lumn co mbined wi th the 
thick coating of stationary 
phase pro vides the necessary 
res olution needed to produce 
the unique finge rprints . Th e 
Rtx®-5 polymer was also 
chose n for its sta bility wh ich 
res ults in ex tended co lumn 

li fet ime and very low bac k­

gro und bleed le vel. 

In addit ion to the GC ana lysis , 
add ition a l tes ting is do ne to 
mea sure the den sity of the 
sam ple. Th e sample is injected 
in to a PA AR DMA48 Density 
Meter and held at a constant 
tempera ture O SOC ) in a glass 
U-tu be . Th is is vibrated by a 
p iezo-ac tuato r and the natural 
frequency is measured . Th e 
natura l frequency is direct ly 

pro po rtional to the mass of the 
U-tube co ntaining the fuel 
sample . Sin ce the volume is -. . 

known , the den sity ca n be 
calcula ted. Ca libration is 

checked by injec ting do decane 
as a refe rence standard . 

Usuall y, a minimum of thre e 

cars are rand omly chosen fro m 
eac h race for testing. Each fuel 
ana lysis takes approximat ely 
60 minute s and all testing mu st 
be co mp le ted before the race 
results can be confir med. W ith 
a ll that is required fo r fuel 
testing , the drivel's and ca rs 

aren' t the on ly ones in a race . 
Dr. Ti bbett s is in his own rac e 
- a race of time. 

Restek's high performance Rtx'''-5 column is used to 
characterize fuel samples from Formula 1 racecars in a 
mobile fuel testing lab. 

ca t.# 10284 $4 15 
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n Restek now offers the compact Vespels/graph ite (60 %/40 %) 
ferru les for HP GC capillary injection port s. The Vespe lv/gra phite 
ferrules are des igne d to seal with minimal torq ue, are reusab le. 

InJttCI:0r 

•	 Deactivated & tested for guaranteed 
inertness. 

•	 Low internal volume makes them ideal for 
purge & trap or Fast GC analysis. 

•	 Guaranteed to meet original equipment 
specifications.

..	 a 
Fison s 8000 lmm Split Sleeve 

8.0mm 00 x 1.0mm IO x 105mm 

Each 5-p ack 25-pack 

209 16 $42 209 17 $ 168 

Shimadzu 17A lmm Split Sleeve 

5.0mm 0 0 x 1.0mm ID x 94mm 

Each 5-pack 25-pack 

20976 $32 20977 $ 128 20978 $5 12 

and are stable to 400°C. They are available in econ omical 10 & 50 
packs and meet origina l equi pm en t speci fications. 

..... ­ -Compact Vesp el®/Graphite Ferrules for HP GCs 

Ferrule Fits Column V/G V/G Similar to
 
ID ID to-pack 50-pack HP part #
 

OAmm 0.25mm 20238 $45 20239 $180 5062-35 16
 

0.5mm 0.32mm 20248 $45 20249 $180 5062-35 14
 

0.8mm 0.53mm 20263 $45 20264 $ 180 5062-35 12
 

Compact Graphite Ferrules for HP GC s 

Fits Column Graphite Graphite Similar to 
ID to-pack 50-pack HP part # 

OA10.5mm 0.25/0 .32mm 20250 $25 20251 $100 HPO100-8853 

0.8mm 0.53mm 20252 S25 20253 SIOO HP0100-I 042 

Graphite Capillary Ferrules 

Ferrule Fits Column Graphite Graphite 
ID ID to-pa ck 50-pack 

OAmm 0.25mm 20200 $25 20227 $100 

0.5mm 0.32mm 2020 1 S25 20228 $ 100 

0.8mm 0.53mm 20202 $25 20224 $ 100 

-	
~--=-----_.-

Vespel ll!1/Graphite Capillary Ferrules
 

Ferrule· Fits Column V/G V/G
 
ID ID to-pack 50-pack 

OAmm 0.25mm 20211 S30 20229 $ 120 

For use with For use with Compact 
Standard Ferrules "HP-t)'l!e"' Ferrules 

21884 $25/2-pack 

r 

Stain less St eel Capillary Nut (inlet) 

20883 S2512-pack 

0.5mm 0.32mm 202 12 $30 20231 s120 

0.8mm 0.53mm 20213 S30 20230 SI20 

Restek Trcdemarks: Rrx, Un iliner, Silcosteel, Trident, Pin1111Cle, and the
 
Restek logo.
 

Ot her trculemarks: Pro ezGe , Wi,ulows, DB- 170 1, and VespeL 

Please direct comments & suggestions Oil this publ ication to my attention: 
Sherry Wenrick. Newsletter Edi tor, Ext. 211J. 0 1' e-mail to 
sherww restekcorp.com 

© Copyrigh t 1997, Restek Co rporation 
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The most powerful GC optimization software has new features! 
by Mike Feeney 

•	 Optimize temperature and flow programs 
from a single analysis. 

•	 Model retention gap and guard column 
applications including Restek's Integra­
Guard W columns. 

•	 Model columns in series for process GC and 
multi-dimensional GC analyses. 

•	 Software routines expanded for Fast GC and 
Windows8 95. 

Pro ezGCn
, software is a 

powerfu l optimization 
software and retention index 
database for gas chromato­
graphy. This program 
accurat ely predicts GC 
separations on any capill ary 
column and is useful for 
selecting the best column and 
cond itions for your GC 
analysis. Pro ezGCn

, software 
utilizes either your chromato­
grap hic retention data or you 
can use the extens ive library 
containi ng thousands of 
com monly analyzed 
compounds. From this data, it 
is possib le to automatically 
eval uate thousands of 
combinations of column 
dimensions, oven temperature 
program, and carri er gas 
pressure progra m to determine 

I.-:. "I.L Crrp,,':r1irll 

the best separation with the 
fastes t analysis time. Thi s 
saves days of method 
development time for new 
analyses and can decrease 
analyses times of existing 
analyses by more than 50%. 
Several new features 
incorporated into version 2.0 
make Pro ezGC' '' software for 
Windows' even more powerfu l 
and easy to use. 

Optimize separation and 
analysis time from a single 
GC run 
In order to accurately simulate 
separa tions and analysis time, 
the software requ ires either 
selecting a compound from an 
ex isting library or entering 
reten tion times from a GC 
analysis. Th is new vers ion of 

Pro ezGC'" software for 
Window s" can calc ulate the 
thermodynamic retention 
indices from a single 
chromatographic run. Thi s 
analys ts can be your cur rent 
method. retention data from a 
scienufic jo urna l, or retentio n 
times from publications such 
as Resteks chromatography 
products catalog. Thi s makes it 
possible to select a GC column 
for your analysis and estimate 
the separation quickly and 
easily. 

Model GC separation 
including guard columns and 
capillary restrictors 
The analysis of contaminated 
samples often requires the use 
of a guard column to minimi ze 
contamination of the analytical 
column. Coolon-column 
injec tion often utilizes 
retention gaps to improve peak 
widths and to facilitate 
injection using standard 
gauge syringes. These 
"precolumns " can either be 
connected using a low-volume 
union or built-in as with 
Restek' s Integra-Guard" 
columns. In GCIMS 
applications, a length of 
deactivated tubing is 
sometimes added to the end of 
the analytical column to either 
increase the GC inlet pressure 
or to decrease background 
bleed from the transfer line 
tube. Pro ezGC'" software for 
Windows" now permits 
accurate modeling when these 
types of columns are used, 
eve n when the diameters are 
not identica l to the analytical 
column. 

Pro ezGC' '' for Windows" 
version 2.0 

cat.# 21487 $795 

• 1:)·
 

Predict the optimum column 
for dual columns connected 
in series or parallel 
Many times , resolution of all 
components in a sample is not 
possible using a single column. 
Th is is where the power of Pro 
ezGf?" softwa re becomes 
especially obvious beca use the 
program can either model two 
columns co nnected in paralle l 
to two separate detectors or 
two columns connected in 
senes. With series connections, 
the lengths of the two columns 
are often cut to give the best 
combi nation . This approach 
would be cost ly and time 
consuming without Pro ezGC' '' 
software. Now, any laboratory 
can quickly eva luate whether 
serially coupled columns will 
give the separarion without 
cutting up valuable capilla ry 
columns. 

Take the guesswork out of 
selecting the best co lumn and 
conditions for your GC 
analysis with Pro ezGC''' 
software for Windows" , 
Increase the produc tivity of 
your existing gas 
chromatographs by improving 
separations and shortening 
analysis time with optimized 
temperature and carrier gas 
programs. For more 
information. download a copy 
of the demo software directly 
from Restek 's website at http:// 
www.restekcorp.co m or call 
Techn ical Service at (800) 356­
1688, ext. 4, and request a 
demo disk of Pro ezGCn

, 

software for Window s" , 

Upgrade from Pro ezGC '" for
 
DOS to Pro ezGC'" for
 

Windows®
 

cat.# 21486 $395 



Restek On The Road 

Restek On the Road 
Seminar. . June 9, 
Minneapolis, MN 

Restek On the Road 
Seminar.. June 10. 
Detroit . MI 

Restek On the Road 
Seminar. . J une 11, 
Roc kford , IL 

Restek On the Road 
Seminar. . June 12, 
Chicago,IL 

Restek (U.S.) :
 
110 Benner Circle
 

Bellefont e, PA 16823
 
Phone: (800) 356-1688
 
FAX: (814) 353- 1309
 

http://www.restekcorp.com
 

Restek GmbH:
 
Sulzbacher St r, 15
 

D-6581 2 Bad Soden
 
T elefon: 49-61 96-65130
 
Telefax : 49-6196-62301
 

Restek Fran ce:
 
1, rue Monte span
 

91024 Evry Cedex
 
Telefo n: 33 016078 3210
 
T elefax: 33 016078 7090
 

Restek On the Road 
Seminar. . June 13, 
St. Louis. MO 

Air & Waste Management 
Association's 90th Annual 
Meeting and 
Exposition . . June 8- 13, 
Toronto, Canada. 

1FT Food Expo. . .1une 14-1 8, 
Orl and o, FL. 

NERM '97 .. June 23-25 , 
Saratoga, NY. 

Pesticide Residue 
Workshop .. Jul y 13-16 , 
St. Pete Beach , FL. 

lllth AOA C International 
Annual Meeting and 
Exposition .. .September 8- 10, 
San Diego, CA. 

Gulf Coast 
Conference . .. Sept emb er 9- 11, 
Galveston Island. TX . 

Restek On-line 
http://www.restekcorp.com 

W

CORPORATION ® 

MasterCard" , VISA @, andAmerican 
Expre s s ~ areaccepted. 

Welcome, Barbara Lyke and Chris Lope! 

In his new 
Lyk e is our 

Barbara 
role as 

new Man ­ Director of 
ger of In­ Sales and 
formation Domestic 
Services . Distribution, 

Her back­ Chris Lope 
ground in will be 

IS has responsibl e 
been diverse and includ es posi ­ for Restek 's grow ing Technical 
tion s held at The Penn sylvania Sale s Force and its out standing 

State Uni versity, Off ice of Customer Response Team, 
Business Se rvices; Murata-Er ie along with customer service 
North Ameri ca, Inc. ; and Inter ­ and shi pping . Additionally, he 

nat ional Business Machines, will manage distributor 
T.J . Watson Resea rch Center.	 re lations in the U.S. Chri s ' 

Barb is a graduate of Mary ­ background in laboratory sales 
mount Colle ge, Tarryto wn, and managem ent will help 

NY , with a B.S. in Business Restek continue its growth in 
and has cont inued her educa­ the chro matography market. If 
tion in co mputer sc ience and yo u would like to discuss any 

business logistic s at Pace and issues relating to the sa les and 
Penn State Universi ties. Barb serv ice of Restek products, 

will be leadin g Restek ' s IS plea se co ntact Chris at 
gro up into the next century . 800 -356- 1688, ext. 2175. 

No Y2K bugs here! 

Team Pennsylvania Comes to Restek 

Team Penn sylvania is comprised of a 32-membe r board made up 
of top corpo rate executives and Governor Rid ge 's cabinet 
members that form a central business resource ce nter. Th e 
pu rpose of this "team" is to visit businesses throughout the stat e, 
Iisten to thei r need s, and coord inate efforts by people across 
Penn sylvani a to imp rove the busine ss c limate. It is inte nded to 
allow businesses to be treated as customers and to get the 
atten tio n of state business leaders and elec ted offic ials. Restek, 
first on the list of businesses to visi t, was se lec ted bec ause of the 
company's envi ronmental track record, recent ex pansion, grow th 
rate. and overall success. 

Literature cat.# 59709 
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Innova ors of 

High Resolution 
Chromatography 

Productsre CiS HPLC Column 

The development of High Per­
formance Liquid Chrornatogra­
phylMass Spe ctrometry 
(HPLC-MS) has grown into 
one of the most powerful ana­
lytical technique s currently 
avai lable . Am ong its ad van ­
tage s, HPLC-MS techn ology 
pro vides a high level of se nsi­
tivit y pre viou sly not available, 
especially for weak or non­
ultraviolet (Uv j-absorbing 
compounds. The leve l of sensi­
tivity is re lated to the percent 
organic co ntent in the mobile 
phase solve nt. As the mobil e 
pha se organic concentration 
increases (relative to water) the 
sign al-to-noi se ratio increases. 
Most com me rc ial C 18 phases 
only contain 10-15 % carbon , 
whi ch means tha t more water 
(less organic) must be used in 
the mobile phase to retain sol­
utes . Th ese phases result in low 
sig nal-to-noi se ratios , making 
them less de sirable for HPLC­
MS applications . 

The Al lure " CI 8 HPLC col­
umn is a high-carbon (27%), 
dense ly-bonded C 18 phase that 
gives added reten tion for neu ­
tra l to slightly po lar so lute s. 
Higher mobile phase org anic 
concentrations can be used on 

Specialized Columns for LC-MS 
by Keith Duff & Dave Bell 

• Higher LC-MS sensi ivity. 

• Maximum retention f neutral to slightly 
polar solutes. 

-----f------------- ­
• Symmetrical peak s ape for basic compounds. 

• .. High reprOducibility]
---+1--------­

Separation of all EPf- Method 8330 explosives 
compounds on one column. 

• Excellent stability towards hydrolysis. 

thi s phase because of its ex ­ CIS phases . Slightly po lar so l­
tremely high retention . As a utes, such as some ster oids, 
result, better HPLC-MS se nsi­ also are reta ined longer on the 
tivity is ach ieved. Allure" CI8 phase than on 

other C 18 phase s (Figure 1). 
Ta ble I sho ws incre ased re­ Note: The more neutral ste­
tenti on for neutral compounds roids are retain ed longer 
obtained on the Allure" C 18 
phase, as compared to other Continued on on page 2. ..........
 
Relative Capacity Factors (k') Show Maximum Retention on 
the Allure " C18 Column for Neutral Compounds 

k' 
05 15 2 2 5 35 

A ll u re~C18 

InertsireC18 

Pinnacle" Ultra Cla
 

Spherisorb· ODS·2
 
c: 
E YMC"DDS·A 
::::I 

o NucleosireC18 
<.:l 

Pinnacle" ODS-Amine 

Pinnacle" ODS 

Sphe r i so r~ ODS·1 

YM~Bas lc ..... 
Column:Allure"C18 (tat.' 9164565):Compound: biphenyl; MobilePhase: water.meitanol (15:85);
 

Flowrate: 1.0mlJmin:Wavelength:254nm;Temperature: ambient.
 

in this issue
 

Allure '" C18 HPLC 
Columns 
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MX"f® PLOT Co lumns 
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Allure™ CiS HPLC Column
 
/ 

Continued from page 1. 

Additionally, this column 
shows improved selectivities 
for ex plos ive mixture separa­
tions. The Allure" CI8 column _ . separates all of the EPA 
Method 8330 components by 

Corticosteroids on Allure" C18 Column Show Higher • itself (Figure 2), whereas the 
Retention of Less Polar Compounds method suggests using two 

columns (a lower coverage
 
C18 and a cyano phase).
 
The den se bonding in the Al­

lure" C 18 phase also shields
 
surface silanols, thereby pro­

viding resistance to hydrolysis
 

1. uracil and undesirable solute-silanol 
2. corticosterone 

inter actions. Thi s mean s re­3. deoxycorticosterone 

3
 

min. 1 2 3 4
 

Allure" C18(cat.# 9164565) . Dimensions: 150x46mm ID, 5~m particles (60A);
 
Mobilephase:water:acetonitrile(40:60),vlv;Flow rate: 1ml/min.; Wavelength: 254nm,
 _ .
 

All EPA-8330 Explosives are Separated on One Column 

3
 4
 

1. HMX 
2. RDX 
3. 1,3,5-TNB 
4. 1,3-DNB 
5. NB 
6. letryl2
 
7. 2,4,6-TNT 

11
7
 8. 4-Am-DNT 
9. 2-AM-DNT6
 

9 10. 2,6-DNT
 
11 . 2,4-DNT

10
 12. 2-NT8
 
13. 4-NT 

5
 14. 3-NT 

12 13 14
 

min. 5 10 15 20 25 30 35 40
 

Allure" C18(ca!.# 9164575). Dimensions: 250x4.6mm ID, 5~m particles (60A);
 
Cone.: 5~ 1 , 1mglmlea.;Mobilephase: water:methanol(50:50);
 

Flow rate: 1mUmin.;Wavelength: 254nm.
 

l~ l?slck C orporcdicn 

duced peak tailing of basic sol­
utes, even at neutral pH mobile 

• phase conditions . 

The Allure" C 18 column is an 
ideal HPLC-MS column for 
neutral to slightly polar solutes . 
It is highly stable, reproducible, 
and often more se lective than 
ordinary C 18 phase s. 

For more information on the 
Allure" C 18 column, ca ll 800­
356-1688, ext. 2302, to speak 
with Keith Duff, HPLC R&D 
group leader , or email him at 
keithd @restekcorp .com . 

price 
~$35.00/g 

price 

$299.00 

$305.00 

$3 15.00 

$320.00 

$325 .00 

$335.00 

$305.00 

$3 15.00 

$320.00 

$330.00 

$340.00 

$355.00 

$305.00 

$310.00 

$335.00 

$355.00 

$380.00 

$399 .00 

$ 125.00, 3-pk. 

$125.00, 3-pk . 

$ 125.00, 2-pk. 

Description cat. #
 

Bulk Silica, 51lm, 60A 91645
 

Length 

30mm 

50mm 

100mm 

150mm 

200mm 

250mm 

2mmID
 

cat.#
 

9164532
 

9164552
 

916451 2
 

9164562
 

9164522
 

91 64572
 

3mmID 

30mm 916 4533
 

50mm 9 164553
 

100mm 9164513
 

150mm 9164563
 

200 mm 9164523
 

250m m 9164573
 

4.6mm ID 

30mm 9164535
 

50mm 9164555
 

100mm 9164515
 

150mm 9164565
 

200mm 9 164525
 

250mm 9 164575
 

Guard Columns
 

lOmrn, 2mm ID 916450212
 

10mm, 4mm ID 916450210
 

20mm, 4mm ID 9 16450220
 

80 0 -356- 1688
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100% Bonded, Unbreakable 
MXT8·PLOT Columns 
by Andy Schuyler 

•	 No need for expensive particle traps. 

•	 Same inertness and passivity as fused 
silica columns. 

•	 Easy handling and installation. 

Fully interchangeable with fused silica columns. 

•	 Expanded line of MX"f® PLOT phases. 

rnal ly stab le, easy to handle, 
and will not break. 

In the past, PLOT column par ­
ticle generation has forced 
chromatographers to insta ll ex­
pens ive particle traps to avo id 
sig nal spiking and instrument 
damag e. The new MXT®­
PLOT phases are 100% 
bonded , eliminating the need for 
spec ialized part icle traps, re­
gard less of repeated valve 
switc hing applications. Restek 
uses advanced technology for 
coat ing and bonding the station ­
ary phase, which produces 
strong, uniform particle adher­
ence to the inside of the capil ­
lary tube. (See Table I for a list 

Our exclusive Silcosteel" trea t­ of PLOT column phases .) 
ment ensures that MXT"'-PLOT 
co lumns are high ly inert . They MXT"'-PLOT columns offer a 
have been des igned with the sim ilar degree of inertness as 

same dimensions as fused silica fused si lica PLOT colu mns. The 
columns and are full y inter­ MXT"'-PLOT col umns are con­
changea ble in your Gc. Addi­ struc ted from stain less stee l tub­
tionally, the durable, flexible ing that has been passivated 
stainless steel tubing is ther- using Restek's Silcosteel" treat­_	 .
 

Ideal Uses of MXT®-PLOTColumns. 
MXP '-Msieve SA Argon/oxygen separation and gas purity 
(up to 350°C) analysis, e.g.. semiconductor industry. 

MX~-Msi eve 13X H2, O2, N2, CH2 and CO in natural and
 
(up to 350°C) refinery gases.
 

MX'f®-QPLOT Light hydrocarbons and volatile polar 
(up to 250°C) organics such as solvents and alcohols. 

MX'f®-SPLOT Light gases in ethylene and propylene; 
(up to 250°C) ketones and esters. 

MX~-UPLOT Polar volatiles, nitriles, nitro compounds, 
(up to 190°C) alcohols, aldehydes, ethane/ethylene 

r~ cs l,J C urF orolion 

Restek has engineered 
PLOTcolumn technol­
ogy to introduce a new 

line of unbreakable 
metal M~-PLOT 

columns. 

m.	 .
 
Metal MXT®and Fused Silica Rt·PLOT Columns Show 
Similar Selectivity and Efficiency. 

2,3 

2,3 30m, O.53mm 10, Rt·QPlOr (cat.ll19716) 
30m, O.53mm 10, M~-QPlOr (cat.i179716) 

I I ii 

min. 1 2 3 

1OO~ I split injectionof ahydrocarbonmix. Oven temp.:500G isothermal; 
ln].Ide!. temp. : 200°C; Carrier gas: hydrogen; linear velocity: 56cmlsec.; 

FlO sensitivity: 1.28x10-10AFS;Splitratio: 10:1 . 

MX~-M s ieve l 3X 79708 $310 79706 $445 

MX -QPLOT 79715 53 10 79716 $445 

MX~-SPLOT 797 13 $290 797 12 $425 

MX -UPLOT 79727 $3 10 79726 $445 

800-356- 166S
 

1. methane 4. ethane 
2. ethylene 5. propylene 
3. acetylene 6. propane 

4 

4 

ment, a process that bond s a 
layer of inert material to the 
interior wall of the tubing. Once 
the tubing is fully deac tivated, 
the same porous polyme rs used 
to make Restek's fused silica 
PLOT columns are bonded onto 
the Silcosteel" surface to crea te 
MXT"'-PLOT col umns . 

These co lumns have the same 
inner and outer dimensions as 
O.53mm ID fused silica PLOT 
columns, and requ ire no special 
ferru les, making them easily 
interchangeable with existing 
fused silica PLOT co lumn s. No 
additional hardware is necessary 
to install MXT"'-PLOT co l­
umns, and they can be cut using 
the same cerami c scoring wafers. 

MXT"'-PLOT columns provide 
simi lar resolution and retention 
times as fused silica PLOT col -

Product List 

umns , as shown in Figure 1, 
with the added advantage of 
resisting abrasion, scratches, 
and spontaneo us breakage. 

MXT"'-PLOT co lumns can be 
repeatedly programmed to high 
temperatures without fear of 
breakage or degradation , mak ­
ing them ideal for high-tempera ­
ture analysis (see Table I). 
They are practi cal for use in 
small ove ns, portable gas chro­
matographs, and process ana­
lyzers because they are flexible 
and can be coiled into smaller 
diameters (3.5"). In addi tion, the 
unbreak able stainl ess steel con ­
struc tion is appropriate for GCs 
transported in off-road vehicles 
to hazard ous sites. 

For more column-speci fic app li­
cation info rmation, request our 
new Bonded PLOT Column 
produ ct guide , lit. cat. #59970 . 

15m, O.S3mm lD 30m , O.S3mm ill 
MX~-Ms ie ve 5A 79721 $325 79723 $500 



IZlng lIassachus.tts 
olatlle Petroleum 

Hydrocarbon GC Analysis 
by Christopher English and Eric Steindl 

Total Petroleum Hydrocarbons 
(TPH) analysis includes the 
charac terizatio n of dozens of 
commercially available petro­
leum products, which are the 
most prevalent environmental 
pollutants. The two frac tions of 
TPH-volatile gasoline range 
organics (GRO), also ca lled 
petroleum volatile organic com ­
pounds (PVOC), and the semi­
volatile diesel range organics 
(DRO)-are analyzed differ­
ently due to their different 
bo iling point s . 

Typica l methods for the iden tifi­
catio n of gaso line use early and 
late e luting compounds to deter­
mine an analytical window for 
total gaso line quantitation. 
Then, GC analysis uses pattern 
recognition. the specific ratio of 
peaks that make up a particular 
co mpo und, to identi fy a fuel. If 
a pattern fa lls within this win­
dow, it may be reporte d as gaso-

IIBI· · · · · · · · ·
 

line and quantified . Difficult 
matrices can result in mis identi­
fica tion or poor quanti tation of 
the sam ple. and environmental 
degradation (i.e., weathering) 
further com plicates this analysis. 

On January 1, 1998, the Massa­
chusetts Department of Enviro n­
mental Protection (MA DEP) 
pro mulgated a new method , 
known as Volatile Petroleum 
Hydrocarbons (VPH) to better 
quan tify gaso lines . This method 
identifies and evaluates PVOCs 
by differentiating and character ­
izing the aroma tic and aliphatic 
frac tions of gasoline using a 
photo ionization detector (PID) 
and a flame ionization detector 
(FID) in series . The data gener­
ated from this method will aid in 
eval uating human health haz­
ards that may result from expo ­
sure to PVOCs. Other states in 
the US and provinces in Ca nada 
have adopted the VPH method 

· · · · · · · · · · · · · · · · ·
 

for use in remediation, site char­
acterization, and toxicity data 
(standards for other method s 
are listed in the UST Produ ct 
Listin g, lit. cat. #596 17). 

Difficulties with the Analysis 
A large proportion of VPH 
samples are soil. The soi l is 
weighed in the field and an 
equal amount of methanol is 
added at the time of sampling. 
lOOul of meth anol extract is 
added to 4.9ml of water, to be 
purged. The problem is that 
most purge-and-trap conce ntra­
tors were not designed to have 
large amo unts of methanol 
purged onto the ir absor bent 
beds. The VOCARB'" 3000 & 
VOCARB'" 4000 traps both 
have difficulty retaining n-pen­
tane and 2-methylpentane after 
repeated exposure to methanol. 
This causes poor linearity of 
n-pentane and 2-methy lpentane. 
We suggest using a BTEX trap 

•	 because of its non-polar proper­
ties . You will experience a sligh t 
decre ase in response for methyl ­

•	 tert-butyl-ether, but it will not 
compromise your detection 
limit. 

Column Selection 
All purge-and-tr ap method s for 
this analysis result in broad, 
ear ly elut ing peaks . Therefore, 
cho osing the right chromato­
graphic column can prevent 
coel utions and poorquantitation. 
Many COIUl1U1S may drasticall y 
change the quantitation of ali­
phatic and aro matic compounds, 
or may suffer from poor reso lu­
tion of methanol and meth yl­
tert-butyl-ether,or poor separa­

•	 tion of pentane and 2-methyl­
pentane. For optimized separa­
tion of light hydrocarbons and 
light gas addi tives, use the 
Rtx'''-502.2 column spec ified in 
the VPH method. 

· · · · · · · · · · · · · · · · · · · · · · · · · · · .
 
For VPH Analysis on an RtX®·S02.2 Column, Use PID for Aromatic Compounds and FID for Aliphatic Compounds. 

Figure 1A : PIO Figure 18: FlO 

1. methanol 
2. methyl-tert-but yl-ether (60ng) 
3. benzene (20ng ) 
4 . tolu ene 
5. ethylbenzene (20ng) 

3 
2 

o	 ~ 
I I I 

min. 4 8 12 16 

6 . p+m-xylene (40ng ea .)	 1 meth anol 
7. o-xylene (40ng)	 2 . n-pentane (40ng) 
8. 1.2,4-trimethylbenzene (40ng)	 3 . 2·met hylpen tane (60ng) 
9. napht halene (40ng )	 4 . methyl· tert-butyl- ether (60ng) 

10 . 2,5-dibromotoluene (55)	 5 . 2.2,4· trimethylpentane (60ng) 
6, benzene (20ng) 
7, toluene 

6
 
8
 

4 

9 10 2 3
1 5 6 5 1 

~ I	 

7 

I I, I I ~ ~ ~ A 

8 .	 n-nonane 
9.	 ethylbenzene (20ng) 

10 . o-m- xylene (40ng ea.) 
11 . o-xylene (40ng) 
12. 1,2,4·trimethylbenzene (40ng) 
13, naphthalene (40ng) 
14 , 2,S·d ibromotoluene (55) 

10 12 

! 
7 

"1)~ "! ~ 
I I I I I I I I I , i [ 

20 24 28 32 min. 4 8 12 16 20 24 28 

105m,0.53mm 10, 3 .0~m (ca\.# 1091 0).Concentration: on-columnat levels listed; Oven temp : 45·Cto90·C@3· C/min.,to140· @5·C/min.,to230·C@45·C/min,
 
(hold8min.); Carriergas: helium @15ml/min.;Tekmar" Model LSC2000; Trap: BTEX; Purge: helium@40ml/min .for11 rni n.; Ory purge: 2 rnn.:
 

Desorb preheat: 245·C: Desorb: 2min. @250·C; Bake: 6min.@260·C. Chromatogramscourtesy ofSevern Trent Laboratories, Burlington, VT.
 

. -.f.
Rcs lck. CorporCJ lion	 SOO -356 ~ 1688 
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Figure 1 is an example of VPH detector. There are two aliphatic 
compounds separated on an ranges : C5 to C8, which elute 
Rtx'"-502.2 co lumn, using a from n-pentane to just before 
PID (Figure 1A) and an PID n-nonane; and C9 to C12, 
(Figure 18). The first peak in which elute from n-nonane to 
the chromatogram is methanol. just before naphthalene. 
Notice that it is clearly separated 
from the methyl-rerr-bu ryl-ether Standards 
and a-pentane. VPH standards are a mixture of 

13 components, provided in 
The PID is used to identify tar­ three different concentrations. 
get VPH analytes, defined as These 13 compounds allow for 
benzene, toluene, ethylbenzene, the determination of three 
m-xylene, p-xylene, o-xylene, groups of analytes in the 
naphthalene , and meth yl-terr­ sample: total gasoline, aliphatic 
butyl-ether. The VPH method and aromat ic hydrocarbons, and 
identifies all of the aromatic individual target compounds . 
compounds from just after 0 ­ Restek offers these standards 
xylene to just before naphtha­ complete with QA documenta­
lene. The reason for the distinc­ tion and a Certificate of Analy­
tion of aromatic from aliphatic • sis that can be used for audits 
compounds rests on current and internal QA departme nts. 
data, which suggests aromatic Our VPH standards are made in 
com pounds are more toxic. the appropriate concentrations 

for spiking , ensuring accurate 
The FID detector is used only identification and quantitation of 
for reporting aliphatic com­ environmental samples in your 
pounds . This detector responds laboratory. Restek also offers 
to all hydrocarbons, thereby high concentration mixes that 
necessitating the subtraction of • can be diluted down to a spik­
aromatic and target compounds. ing concen tration, useful for 
The latter analytes are subse­ cost savings. 
quently reported on the PID 

.... .. .. 
Rtx illl·S02.2 Columns (Fused Silica) 

ID df(llm) 30m 60m 105m 

0.25mm l A O 10915 $4 15 10916 5660 

0.32mm 1.80 10919 $440 10920 5720 10921 5900 

0.53mm 3.00 10908 5495 10909 $770 10910 $995 

ID df'(um) 20m 40m
 

0.18mm 1.00 409 145350 409 15 5625
 

MXTilll·S02.2 Columns (Silcosteel") 

ID df( m) 30m 60m 105m 

0.28 mm 1.60 70919 $440 70920 5720 7092 1 5900 

0.53mm 3.00 70908 $495 70909 $770 70910 $995 

For a complete product Iistmg f TPH and EPH 
standards, call to request lit. ca .# 59617. 

Analytical Reference Materials 

MA VPH Standard 

be nze ne 500).lg/ml 
ethylben zene 500 
isooc tane 1500 
2-methy lpentane 1500 
me thy l-ten-b uty l-e ther 1500 
na phtha le ne 1000 
n-non ane 1000 

a-penta ne 
tolu en e 
1.2,4- lrime thylbe 
m-xylene 
o-xyle ne 
p-x ylene 

1000).lg/ml 
1500 
1000 
1000 
1000 
1000 

nzene 

in P&T methanol, l ml/amp ul 

Each 5-pk. 10·pk. 
30434 $25 30434· 510 $ 112.50 

w/data pac k 30434-500 $35 30434-520 $ 125 30534 $225 

MA VPH Standard with Surro ate 

be nzen e 500).lg/m I n-pentane 1000).l g/ml 
et hylben zene 500 to luene 1500 
isooc tane 1500 1,2,4-tr ime thy lbenzene 1000 
2-melhylpentane 1500 m-xylene 1000 
meth yl-ten-butyl-ether 1500 o-xylene 1000 
naph thalene 1000 p-xy lene 1000 
n-nonane 1000 2,5-dibromotoluene * 1000 

in P&T methanol, Iml/ampu l 
"surrogate 

Each s-ok, Ifl-pk, 
30452 $30 304 52-510 $ 135 

w/d ata pack 30452-500 $40 30452-520 $150 30552 $27 0 

MA VPH Surrogate Stanaara 

2,5-dibromoto luene 

l OOOpg/ml in P&T methanol, l ml/amp ul 

Ea ch 5·pk. 10-pk. 
30435 $20 30435·510 $90 

w/data pack 30435-500 $30 3043 5-520 $100 30535 $ 180 

lO,OOOpg/mi in P&T methanol, l ml/ampul 

Each 5-pk. ltl-pk. 
30453 $20 30453-510 $90 

w/data .pack 30453-500 $30 30453-520 sj 00 30553 $ 180 

MA VPH Matrix S ike Mix with Surrogate 

benzene n-pent ane 
eth ylbenzene tol uen e 
isooctane 1,2,4-t rimet hylbe nzene 
2-methylpentane rn-xylene 
methyl-tert-butyl-ether o-xylene 
nap htha lene p-xylene 
n-nonane 2,5-dibrom otoluene (surrogate ) 

2500p g/ml each in P&T methanol, l ml/ampul 

Each S:pk. lO-pk. 
30454 $30 30454-510 $13 5 

w/data pack 30454-500 $40 30454-520 $ 150 30554 $270 

r~es leL C orporolion 800 ~356 - 168S-5­
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Endocrin. DI.ftlpt....* 
by Frank Dorman and Chris Cox "Part of a series on endocrin disrup ters. 

See Fall 1997 Restek Advantage f or 
analysis of organo lin compounds. 

Recently, there has been co nsid­ and US EPA Methods 3540 1IaI· · · · · · · · · · · · · · · · · · · · · · · · · erable interest in the analysis of • (soxhlet) or 3550 (soni cation ) 
endocrine dis rupting chemica ls. for solid matrices. Alternatively, Separation of Alkyl Phenols and Bisphenol A on an RtX®·5MS 
Several countries are activel y SPE, microwave, and pressur­ Column for Easy Identification of Endocrine Disrupters. 
investigating the effec ts of these ized fluid extraction also co uld 
compounds and beginning to be used. These methods pro­ 3 

1, t-butyl phenol 5research potential methods of duce a methylene chloride ex­ 6
2. n-pentyl phenol

preparation and analysis.'? In tract , which is then dried using 3. n-hexylphenol 
add ition . endocrine disrup ters gra nular sodium sulfate and 4. n-heptyl phenol 2 4 7
have become a foca l point of co ncentrated to a final volume.	 5. t-aetylphenol 

6, n-octylphenol several recent chemis try con ­ For biota or so il samples with 
7, n-nonyl phenol 

ventions, including the Ameri ­ lipid or other high molecul ar 8. bisphenolA 
can Ch emical Society (ACS) we ight co ntaminants, gel per­

1 
national meetin g. Although meation chro matography (GPC)
 
many gro ups are very ac tive in sho uld beused to clean the ex ­

I
I llkl 
this research , there are few ac ­ tracts prior to final concentration. min. 12 14 16 18 2 0 22 24 
cepted or standard methods of 
analysis, and there is stiII con­ Bec ause most methods of endo­ 30m,O.25mm 10,O ,2 5~m Rb<"-5 MS (eat # 12623), Concentration: 5-1Ong on-column: 

Injection: Splitless, purge on@l min: Oven temp.:35°C (hold 1min) to300°C @siderable disagreement as to cr ine disrupter analysis will re ­
1DOC/min. (hold15 min.): Inj./del. temp.: 275°C/31 DoC: Carrier gas: He, 

which compo unds should be quire very low levels of detec ­
studied and how they should be tion , we suggest forming 
prioritized. trimethylsilyl derivatives of the forrnamide for every lOOmIs of This procedure provides a 

compounds of interest before methylene chlor ide extrac t to be simple meth od for the ana lysis 
Phenol compounds have long analysis. The trimethylsilyl de­ conce ntrated. The sample of phenolic endocri ne disru pt­
been used in the manu factu re of rivatives of phenols are best should remain heated for at least ers in the env ironmen tal test ing 
plastics, and, until very recently, produced using the reagent 30 minutes after exchange to and plastics indu stries. 
were not routine ly monitored. N.O-bis(trimethylsilyl)acetarnide dimethy l formamidelBSA. 
Since the discovery that these (co mmonly sold neat, under the For additional infor mation on 
compounds can exhibit es tro ­ acronym of BSA ). To prepare Figure 1 shows the GC-MS this method , please co ntact 
genic activity, they have be ­ the der ivatives, add O.5mJof the chromatogram ob tained from Frank Donnan at 800-356­
come of grea t interest. Add ition ­ meth ylene chlor ide ex trac t to the injec tion of 5 to lOng of the 1688, ext. 2 186. Restek also 
ally, since these co mpounds 0.5ml of pure BSA in a 1.5ml phe noli c co mpounds, using an offers analy tical standards for 
often were not regulated, they autosampler vial. Crimp the vial Rtx®-5MS column. The smaller these compo unds at custom 
typi call y can be found in the with a Teflo n'[-fac ed aluminum peaks eluting prior to the nonyl­ conc entrations to suit your ap­
environment, which further in­ sea l, shake we ll, and heat at pheno l are branched chain iso ­ plication--call for details. 
tensifies publi c interest in them.' 30°C for I hour. The sample is me rs fou nd in commercially 

now ready to analyze. The ex­ ava ilab le nonylphenol mat eri­ References 
Although no US EPA meth od cess reagent will elute before als. T hese are found in nonyl­ I. Special Report on Environmental 

Endocrine Disruption: An Effects exists for these speci fic com­ the com pounds of interest. This phen ol obtai ned fro m any 
Assessment and Analysis. EPN 

pounds, it is possible to perform derivatization method is best • manufactu rer, and need to be 
6301R-96/012, Feb, 1997. 

the sample preparation and applied to extracts produced addressed in the quantitation of 2. JAIMA '98, Tokyo, Japan. 
analysis usin g an Rtx®-5MS from an SPE-type extraction. this compound. 3. The Boston Globe, Vol. 255, #58, 

column and the equipment co m­ p. I , 1998. 

monly found in an environme n­ Alternatively, if beginning with
 
tal laboratory. The co mpounds larger vo lumes of solvent (e.g.,
 
can be extr acted co nventio na lly sample extracts that will be con ­ lIB·... ·R~X~ -~~I~ ~~l~~n ' ••••• ••••.
 
unde r acidic condi tions follow ­ centrated by Kuderna-Dan ish 
ing US EPA Meth ods 35 10 • evaporat ion), the following ID df (Hm) temp. limits IS-meter 30-meter 

(separa tory funne l) or 3520 (liq ­ method is suggested. Add ImJ 0 .25 0.25 -60 to 3301350 12620 $260 12623 $4 15 

uid-liquid) for water samp les, • BSA and I mJ dimeth yl See page 9 fo r a complete listing of Restek 's MS columns. 

R es le k. C OPFoPCl lion	 800-356- 1688 -6­
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Koni's Korner 
Do We Need a Chromatography School? 
by Dr. Konrad Grab 

Sometimes things 
we fee l offe nded by such gen­
eral dis trus t? As a consequ ence, 

shee ts and manage quality from 
a safe distance. Analytical refu­

sionally trai ned people. Anal ysts 
must be masters of their field , 

need to be said much of our work has become gees beca use of a lack of chro - motivated to do their work we ll 

in a pointed way. regu lated in minute detail , wi th 
many idea s having a penetrating 

matography education? and react pro mptly if something 
pec uliar is observed. T hey 

The following is odor of stacks of paperwork and It is sad to see such an excitin g should fee l respons ible for their 

one ofthose things. 

If even less than 50% 

meeting roo ms . Many methods 
grew to be more than 10 pages, 
half of which are taken up with 

field decl ining . GC wo uld not 
be the first chro matographic 
technique to degrade. Thin layer 

resul ts, but also be recogn ized 
for perform ing a difficul t job. 
Superv isors must be knowl­

is applicable, then titles and deci mal numbering . chromatography (TL C) is an edge able leaders in chroma tog-

it is enough to Th ey spec ify standard com -
pounds in every de tail, as well 

excellent method for many pur­
poses, much fas ter and cheaper 

raphy, guide with ideas and sug­
ges tions, understand pro blems, 

sound an alarm. as simple manipulations like than some other methods. Ho w­ as well as pick up and support 

how to rinse a round flask. ever, where could I learn the ar t the good ideas of their peopl e. 

The Slow Sinking of However, they al1 too often do of TLC toda y? Emphasis must be moved from 
Chromatography not even me ntion the tasks that paper-leaden QM sys tems to-
I grew up in the good old times cause real problems, such as the Quality Management, a Make- ward s ensu ring the competence 
when the worl d bel ieved in details on how to perf orm injec­ shift Solution of the ana lysts. 
chrornatographers. We were • tion techniques. Hav e we lost M uch of quality management 
proud of wh at we did, could all of our competence or are (QM) resemb les a des pera te Many of the modem techno lo­
work in our own way, but were some totally unskilled lab wor k- sup port struc ture used to stop gies suffer from lackin g edu ca­
also respon sible for our results ers dictating our lab? the decay of analytica l chernis­ tion. In new fie lds, the origi na­

~ 

- we were our ow n maestros, try ; a so phistica ted system to tors are the natura l teachers, 
playin g our chromatographs Lab Work Degrades protect agains t a lack of compe­ informa lly passing on the ir 
with the best of me lodie s. But , In many labs, work has become tence. However, in reality, QM knowledge . Wh en they leave, 
then misery befell us. It was dull. It has degraded to the ex­ mig ht even accele rate the dec ay classica l edu cation should take 
suspected our results were ecuti on of recipes ­ as mun - as it chases awa y the goo d ana- over. However, universities are 
fak ed. Bureaucratic methods dane as making ham burgers, lysts by way of boredo m and unab le to offer this service for 
like Good Labo ratory Practices only hav ing more frustrations frus trat ion. Many newcomers al1 the e merg ing fields and there 
(GLP) were invente d and, ever and a lower success rate. Your have no proper edu cati on and is not enoug h room for chr oma­
since, many of us mu st docu­ results are accepted only if yo u will hardly develop a passion tography in the teac hing of ge n­
ment every move we make. We ha ve a valida ted meth od and a for the work the y encounter, • eraI chemis try. Hence, new 
wanted to work in the lab, not certified standar d. M any meth­ and onl y look at peaks when models of education are 
do office jobs on an uncomfort­ ods could be great ly improved, asked to do so in bold letters. needed . We might also need an 
able lab chair, didn't we? savin g large amoun ts of time Many laborator ies have lost internatio nally recognized 

and money, but changes presup - their competence to create or qua lificati on system, so that 
Confidenc e in our results was pose such a large amoun t of modify meth ods. In the end, the well -trained chr omatograph ers 
lost almos t completely. Thi s has rework that most people j ust pessimi sts are right: merely the are recogn zied as specialist s in 
its origin in embarra ssing ly poor keep quiet. It is perfor ming most rigid and pain staki ng de­ thei r field. The problem is ser i-
results del ivered by some labs, analyses in chains. Many of the scriptions prevent people from ous and a great cha llenge for 
but also in the difficulty of the best chroma tographers are no doi ng the incredible things that all who are willing to keep 
pu blic to understand that our longer findi ng enjoyment in many techni cal sup port services alive a field in whic h more than 
results may have a substantial such work . hear about every day . Analyti cal 500 ,000 per son s are working. 
margin. Th ey may thin k that if chemistry risks collapse , desp ite 
an instrument is ex pensive, the Commonly, lab supervisors are - or maybe becau se of - the rap-
results must be absolutely accu­ no longer in the lab. The y are • idly growing QM sys tems. 
rate. At co urt, result s are no chemists who learn ed hardly 
long er que stioned on their accu­ more about chromatography A Needfor Better Education 
racy, but on the pape rwork be- than interpretin g a van Deemter Is there any thing we can do to 
hind them: when was the bal­ curve. For the m, goin g into the stop th is decl ine ? The key prob- Dr. Konrad Grob can be 
ance checked last , and is there a 
certifica te provin g that the hex­
ane was not wa ter. Shouldn' t 

lab mig ht mean leam ing the 
basics from the supervised ­ it 
is easier to design Exce l spre ad­

lem co ncerns compe tence of the 
• ana lysts. Chromatography is 

dem anding and requires profes­

reached bye-mail at 
koni@grob.org 

Pcs ll?LCorporCl lioll 800-356- 1688 -7­



eed MS Columns for 
apillary Gas Chromatography­

Mass Spectrometry (GC-MS) 
Applications 

Restek has recently de­

veloped new chemistry 

that allows us to manu­

facture even better 

low-bleed MS phases. 

These MS columns 

exhibit a much lower 

column bleed than was 

previously available. 

Co nventional capillary gas chro­
matograph y (GC) col umns use 
liquid stationary phases, many 
of which are cross bonded to 
yield a higher working tempera­
ture . Even with crossbonding, 
howeve r, the liquid sta tionary 
phase will slow ly elute. This 
elution of the stationary phase, 
also termed co lumn bleed, is 
more detectable at higher tem­
peratures and is typically ob­ : 
served as an increasing baseline 
that follows the oven tempera­
rure program . 

Depending on the method of 
detection, column bleed may 
not be an issue for cer tain sepa­ • 
rations. If the capi llary column 
is connected to a sensitive de­
tector like a mass spec trometer 
(MS) , then co lumn bleed can 
cause a numb er of problems­
specifically misidenti fication of 
analy tes, loss of sensit ivity, and 
inaccura te quantitation. 

The leve l of co lumn bleed ef­
fects the sensitivity of any MS, 
especially ion trap instruments, 
which utiliz e automatic gain 
control. As the level of co lumn 
bleed increases, so does the sig­

mass spectra of anaJytes and 
unkno wns - and the sensitivity 
(or detection limit) severely de­
grades . The contribution of 
bleed ions to the mass spec tra 
can result in misidentification of 
compounds, requiring labora­
tory person nel to subtract these 
ions before performing library 
searches. Doing this ca n add 
con siderable time to the analy­
ses. Finally, because bleed ions 
co ntrib ute to the signal of the 
quantitation mass, quanti tation 
of anal ytes and unknowns will 
be miscalc ulated. For these rea­
sons, it is critical that ana lysts 
choose the lowest-bleed col ­
umns available for GC-MS ap­
plications. 

Many manufac turers offer 
"MS" phases for app lications 
requiring low bleed. In many 
cases, this repre sents nothing 
more than the reporting of the 
bleed signal when the co lumn 
was tested at the manufacturer 
for a sing le ana lysis. Restek has 
recen tly deve loped new chemis­
try that allows us to manufac­
ture true low-bleed MS phases. 
These columns exhibi t a much 
lower column bleed than was 
previously avai lable (Figur e 1). 
We offer- in addition to the 
existing Rtx®-5MS column­
Rtx®- IMS, Rtx®-200MS, and 
Rtx®-35MS columns designed 
specifically for GC -MS ana ly­
ses. Even the trifluoropropyl­
meth yl polysi loxa ne Rtx"­
200MS co lum n ex hibi ts low 
bleed at 300°C as demonstrated 
in Figure 2. The addi tion of 
these co lumns gives GC- MS 
analysts a wide range of station­
ary phases to choo se from . 

_ ".," . 
The Restek RtX®-5MS Exhibits the Lowest Bleed. 

Competitor A 

Rtx"-5MS 

min. 8 10 12 14 16 18 20 22 

30m, 0,25mm 10, 025 ~ m Rtx"'-5MS (cat# 12623); Oven temp.: 50°C to 325°C @ 
15°C/min, (hold 5 min.); Inj./det. temp.: 275°CI325°C; Detector: MSD; 

Flow rate: 35cm/sec, He @50°C; Scan parameters: TIC, low mass 50, high mass 
550, threshold 200; Ion 207.00: (206 70 to 207 70), 

_ ••••• '. 0 •• • • • •• • • ••••••• 

The Restek Rtx®-200MS Column Performs Highly Sensitive 
Analyses for Ion Trap GC-MS Applications. 

1. 1,4-dichlorobenzene-d4 
2. naphthalene-dB 
3. acenaphthene-d10 
4, phenanth rene-d 10 

6 

5, chrysene-d12 
6. perylene-d12 

5 

4 

3 

2 

min. 5 10 15 20 25 30 

30m,0,25mm 10, 0 25~m Rtx"'-200MS(cat#15623);1, O ~ I split injectionofasemi­

volatileinternal standard; On-column cone.: 5ng ;Oven lemp.: 40°Cto300°C@
 

1Q°C/min, (hold5min.): Inj. program: 40°C to2BO°C @50°C/min,; Det. type: Ion Trap
 
GC/MS; Ionization:EI;Carrier gas: Helium; Scan range: 50-400m/z;
 

Linear velocity:27cm/sec. @40°C;Splitratio: 40:1 ,
 

In additio n to Restek's new spec ial tes t mix designed for 
chemistry, our rigorous QA environmental analysis. Th is 
tes ting includes MS polymer combination ensures that each 
ba tch tes ting and individua l MS column exceeds require­
co lum n test ing for inertness. ments of the most sensitive mass 

nal- from bleed ions in the while guaranteeing low bleed. efficiency, and bleed using a spectrometers. 

Rcs lek CcrporCl lion 80CI~356 ~ 1688 ·S ·
 



Rtx®-lMS 
Best for GC/MS Analysis of Air Pollutants 

<If engtli
 

( m IS-mete r 30-meter
 

0.10 -60 to 330/350 11605 $270 11608 5425 

0.25 -60 to 330/350 11620 $260 11623 $4 15 

0.50 -60 to 330/350 11635 $2 0 11 038 $415 

1.00 -60 to 325/350 11650 5260 11 653 $4 15 

0.32 0.10 -60 to 330/350 11606 $290 11009 $4 5	 Rtx®·35MS 
0.25 -60 to 330/350 11621 5280 11 624 $445 Excellent Confirmational Column for MS Analyses 
0.50 -60 to 330/350 11636 $280 11 639 $445 ID (If temp. limits length 

1.00 -60 to 325/350 11651 $280 11654 $445 . (mm) j umt eo IS-meter 30-meter 

0.25 0.10 -60 to 330/350· -r46cJ.5'270 - i4b08 0.53 0.50 -60 to 320/340 11037 $285 11640 $495 

1.00 -60 to 320/340 11652 $285 11 655 $495 0.25 -60 to 330/350 14620 $260 14623 

1.50 -60 to 310/330 11667 $285 11670 5495 0.50 -00 to 330/350 4635 $260 14638 

1.00 -60 to 325/350 14650 $260 14653 

Rtx®-5MS 0.32 0.10 -60 to 33 1350 1 500 5290 14 09 

Ideal for Semi- Volatile Analyses 0.25 -60 to 330/350 14621 $280 14624 

ength 0.5 -60 to 330/350 14636 $280 14639 

IS-meter 1.00 -60 to 325/350 1465 1 $280 14654 

12605 $270 0.53 0.50 -60 to 320/340 14637 $285 14640 

0.25 -60 to 330/350 12620 $260	 1.00 -60 to 320/340 14652 $285 14655 

0.50 -60 to 330/350 12635 $260	 1.50 -60 to 310/330 14667 $285 14670 

1.00 -60 to 325/350 12650 $260 

0.32 0.10 -60 to 330/350 12606 $290	 Rtx®-200MS 
0.25 -60 to 330/350 12621 $280	 Preferred for Ion Trap Analyses 
0.50 -60 to 33073 0 12636 $280	 ID <If temp. limits length 

1.00 -60 to 325/350 12651 $280	 IS-meter 30-meter 

0.10	 15605 $270 15608 $425 0.50 -60 to 320/340 12637 $285 
1.00 -60 to 320/340 12652 $285	 0.25 15620 $260 15623 $4 15 

1.50 -60 to 3107330 2667 $2 5	 0.50 15635 $260 15638 $415 
(If	 temp. limits length 1.00 15650 $260 15653 $4 15 

(0 60-meter	 0.32 0.10 15606 $290 15609 $455 

0.25 0.10 -60 to 330/350 12611 $665	 0.25 15621 $280 15624 $445 

0.25 -60 to 330/350 12626 $665	 0.50 15636 $280 15639 5445 

0.50 -60 to 330/350 12641 $665	 1.00 15651 $280 15654 $445 
0.32 0.10 -60 to 330/350 12612 $725	 0.53 0.50 15637 285 15640 $495 

0.25 -60 to 330/350°C 12627 $725	 1.00 15652 $285 15655 $495 

0.50 -60 to 330/350°C 2642 $725	 1.50 15 67 $285 15670 $495 

"We are confident that our MS columns will perform to the level of quality you've come to expect from 

Restek. Call Restek, or contact your local distributor, and ask about a 30-day free evaluationl" 

Rick Crago 
Fused Silica 

Product Line Manager 

Restek Trademarks: Allure, Diskcover, IceBlue, Leak Detective, MXT, MXT-QPLOT, Pinnacle, 
RedLite, Resprep, Res-S il, Rt-QPLOT, Rtx, Silcosteel, Stabilwax, Thermolite, and the Restek logo. 

Restek Servia Marks: Restek Analytical Services and The Future of Chromatography. 

Other Trademarks & Registered Trademarks: BioR ex (Bio-Rad Laboratories), Carbowax (Union 
Carbide Corp.), Durapak (Waters), Hyperbond (Hypersil), Hypersil (Hypersil ), HyPurity (Hypersil), 

lnensil (GL Sciences), KEL-F (3M Co., Chemi cal Div.), ubondapak (Waters) , Microseal (Merlin 
Instrument Co.), Nucleosil (Macherey-Nagel), Porasil (Waters), Spherisorb (Phase Separations), Tekmar 

(Tekma r, Co.), VOCARB (Supelco, Inc.), and YMC (Waters). 

-9-	 800 ~3 56 ~ 168S 

<If temp . limits 

0.10 -60 to 330/350 

ID 
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ek and Hypersil™ 
- Announce Strategic 

Partnership 

•	 Expanded column line gives Restek 
customers "one-stop shopping." 

•	 Expanded technical support for Hypersil'" 
column purchasers.

•	 RAS cGMP method development and 
validation services. 

•	 Laboratory and regulatory services. 

•	 Continuous, aggressive R&D to develop new 
phases. 

Reste k Corporation is proud to for mally announce a stra teg ic 
partn ership with Hyper sil" . By formin g this relati onship , Restek 
can now offer the entire line of superior-quality Hypersil" co lumns. 
We are especially proud to offer the new Hyf'urity" Elite columns, 
which combine the unrivaled chro matographic performance of a 
robus t bonded phase on a high-purity silica. 

Hyperbond' Columns 
Manufactured by Hypersil 

Chromatographic Properties: Since !1Bondapak'" is onl y 
ava ilable from one manufacturer, a demand has grown for a more 
cost-e ffective column of equiva lent performance from an alterna ­
tive so urce. The Hyperbond '" C 18 column provides equiva lent 
performance and selectivity, at a lower cost. 

Physical Characteristics: Particle size: I O!1m, irregular; Not end­
capped; Pore size: 150A ; pH Range: 2.5 to 7.5; Average carbon 
load: 10% 

CIS 
Particle size Dimensions cat.# price 

lO!1m 300 x 3.9mm 9260000301 $328 

Guard Column 

30 x 3.9mm 9260000307 $210 

Hyl'urity" Elite Columns 
Manufactured by Hypersil 

Chromatographic Properties: The Hyf'urity" Elite CI8 column 
is the firs t co lumn to be based upo n the new Hyf'urity" silica*. By 
bonding this unique, new HyPurity'" silica using a specialized 
procedure, universall y applicable HyPurity '" Elit e CI S co lumn s are 
produ ced . These co lumns are then scrutinized using the exten sive 
testing procedure establi shed spec ifica lly for Hypersil" El ite 
columns. The Hyf'urity" Elit e co lumn is the ultimate in chro mato­
graphic validation. 

Physical Characteristics: Particle size: Sum, spherical; Pore 
size: 180A; pH Range: 0.9 to 9.0; Average carbon load: 13% 

Elite CI8 

Particle size Dimensions cat.# price 

Sum 30 x 4.6mm 9222105066 $350 

Sum 50 x 4.6mm 9222105065 $350 

Sum 50 x 2.lmm 9222105089 $350 

Sum 100 x 3.0mm 9222105078 $350 

Sum 100 x 4.6mm 9222105064 $350 

Sum 100x2.1mm 9222105088 $350 

Sum 125 x 4.0mm 9222105071 $375 

5!1m 150 x 3.0mm 9222105077 $375 

5!1m 150 x 4.6mm 9222105062 $375 

5!1m 150 x 2.lmm 9222105087 $375 

Sum 250 x 3.0mm 9222105075 $400 

Sum 250 x 4.6mm 9222105060 $400 

Sum 250x2.1mm 9222105085 $400 

Sum 250 x 4.0mm 9222105070 $400 

Guard Cartridge 

Sum 10 x 4.6mm 9222105105 $370/4-pk. 

"This pure silica is essent ially metal-free , and the Ci8 pha se is exc eption­
ally stable even at pH extremes. The Hyl'urity" manufacturing process 
ensures the highes t levels of reproducibility and quality, and the homoge ­
neou s surface ensures uniform bon ding covera ge. Only the purest grade 
sol vents and raw ma terials are used, and each component is quali ty 
assured. 

Restek Analytical Serv ices'" (RAS) is a unique chromatography laboratory designed to deli ver both 
quality services and quality products. The ultimate goal ofRAS is 10 provide total securi ty to the 
customer by being the sale product-service supplie r, beginning with stationary phase raw material and 
ending with a validated chromatographic method. By offering this customized product-service 
package 10 our clients, RAS redefines the industry and truly becomes "The Future of 
ChromatographySM." 

I~ (' sl ek C or porolion • !O·	 800-356- 1688 



Hypersil " HPLC Columns 
Manufactured by Hypersil 

Chromatographic Properties: Hypersil" stationary phases are 
widely recognized as an industry standard in HPLC. Hypersil" is 
manufactured under strict quality guidelines and standards as 
indicated by BS 5750 part I and ISO 9001 accred itation . 

Physical Characteristics: Particle size: Surn.spherical; Fully 
end-capped; Pore size: 120A (l30A for 8DS CI 8); pH Range: 
2.5 to 7.5; Average carbon load: [ODS 10%J [BDS CI8 12%J 
[C8 7% J [BDS C8 7%] [CPS-2 4%] [APS- 2 2%] [Phenyl-2 5%] 
[SAS 3%] 

....--------...ODS 

Particle size Dimensions cat.# price 

100 x 4.6mm 9230103064 

150 x 4.6mm 9230103062 

150 x 4.6mm 9230105062 

250 x 4.6mm 9230 105060 

100 x 10mm 9230105122 

100 x 21.2mm 9230105127 

150 x 10mm 923010512 1 

150 x 21.2mm 9230 105 126 

250 x 10mm 9230105 120 

250 x 21.2mm 9230 105 125 

Guara Cartria e 
10 x 4.6mm 9230 I05105 

BDS CIS 
50 x 4.6mm 9228 103123 

100 x 4.6mm 9228103064 

150 x 4.6mm 9228103062 

100 x IOmm 9228 105 122 

9228 105 127 $1000 

150 x IOmm 922810512 1 $1500 

150 x 21.2mm 9228105126 $3000 

250 x IOmm 9228105120 $2000 

250 x 21.2mm 9228105 125 $4500 

$ 140/4-pk . 

$305 

$3 15 

$285 

$310 

$330 

150 x 4.6mm 9228203062 $350 

150 x 4.6mm 9228205062 $325 

250 x 4.6mm 9228205060 $350 

100 x 20mm 

$350 

$330 

$330 

$800 

3j.1m 

5j.1m 

5j.1 m 

5j.1 m 

5!1m 

5j.1m 

5j.1m 

5j.1m 

5j.1 m 

5j.1 m 

9230303064 

9230303062 

9228203064 

9230305062 

9230305060 

Guara artria e 
10 x 4.6mm 9228105105 

100 x 4.6mm 

10 x 4.6mm 25064 $75 

150 x 4.6mm 9230705062 

150 x 4.6mm 9230703062 

APS-2 Amino 

Plienyl-2 

150 x 4.6mm 9231805062 $285 

100 x 4.6mm 9230703064 

150 x 4.6mm 9231905062 $285 

250 x 4.6mm 9231805060 S31 0 

250 x 4.6mm 9230705060 

CPS-2 Cvano 

150 x 4.6mm 9230003062 $305 

100 x 4.6mm 9230003064 $295 

Carbamate 

SASMeth I 

Silica 
250 x 4.6mm 9231905060 $3 10 

150 x 4.6mm 9230503062 $315 

rsil Guard artrid e Holde r 

250 x 4.6mm 9230505060 5310 

100 x 4.6mm 9230503064 5305 

150 x 4.6mm 9230505062 S285 

Please call to request the new HPLC products and 
services catalog (lit. cat.# 59968). 

5j.1m 150 x 4.6mm 9230005062 $275 

5j.1m 250 x 4.6mm 9230005060 S300 

5j.1 m 250 x 4.6mm 9231305060 $375 

Hypersil" HPLC Columns (cont.) 

Note: Other phases and column dimensions are available. 
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e Cylinders & Valves
 

•••eele·Tre 
lample Cyllnd 

'ed... 
• Sizes range from 75cc to 1000cc. 

• Made from 304 stainless steel. 

• Department of Transportation rated to 1800psi 
at room temperature. 

- -------------' 
• Silcosteel®-treated for use with active samples. 

Whether you collect hydro carbon s in refi nerie s or reactive 
compounds in chemical reaction vessels, use Silcosteelv-treated 
sample cylinders to ensure sample integrity for sulfur compounds 
and other trace reactive compounds . 

Restek's Silcostee l" process deposits a thin, iner t layer on the 
stainless stee l, resulting in a very inert surface. Eve n trace levels of 
sulfur co mpounds can be success fully co llec ted and stored in these 
cylinders without significant loss (F igu r e 1). Silcosteel v-treated 
sample cylinders combine the inertn ess of glass with the strength of 
stainless steel and are ideal for the analysis of difficult sulfur 
compounds .-. . 

Silcosteel'"-Treated Sample Canisters 

L Volume cat.# nrlce 

I 75cc 24271 $ 125 
r­ 150cc 24272 $ 140 

300 cc 24273 $ 150 

I 500cc 24274 ·S 180 
,-- -1 320 I IOOOcc 24275 

_ .
 
Storage of sulfur compounds at -S.Oppm in a Silcosteelv­
treated stainless steel cylinder for seven days shows no 
significant compound loss. 

5.4 

5.2 

5.0 

E 
C>. 48 
C>. 

4.6 

4.4 

42 

hydrogen sulfide - - - ,~ 

carbonyl sulfide 

- - - -- - - -
dimethyl sulfide 

, 

o 24 48 72 96 120 144 168 
Hours 

Slleoe' .le·Tr.a' d Hok. Sampl. Cyllnd.r Valv•• 
for "axlmum In.rtn••• 
Hoke valves (to use with the above sample cyli nders) are now offe red with Si lcosteelv-trea trnent of all parts that co me in co ntac t with the 
sam ple. The metal stem tip is Hoke model #37 12, and the KEL-f® stem tip is Hoke model #3752. Both valves are offered with ei ther a 
1/ 4-inch NPT outlet fitting or a 1/ 4-inch co mpress ion fittin g. Maxi mum operat ing pressure is 5000 psig . The temperature range for the metal 

' tern tip is -65"F '0450"F, and the KEL -f& stern tip is -20"F '0 250"F -.• • • • • •• • • • ••• • ••••• . • • • 

KEL-F® Metal Stem '/4' Compression 
Stem Tip Tip EXit 

'/4' NPT 
EXit 

Descrintion cat.# price I 
KEL-F ste ~ti p: W' male NPT exit -24278 $ 130 I 

,- KEL-Fstem tip: W' compression exi t 2427 9 $130 

Metal stem tip : 1/ 4" male NPT exit - 24276 $120 l 
Metal stemt ip: W' compression exit - 24277 $120 I 

Silcosteelv-Treated Hoke Sample Cylinder Valves 

P('sl('kC orpor Cl lioll 800 - 356 - 1688 • 12 · 



Advance. in GC Sepia 
~ by Douglas Elliott 

Leak Detect ive" electronic leak cup splitter for better chromato­ The rea surpris es started when 
detector (cat. # 21607). An graph y and not worry about he changed tne used IceBl ue'" 

increased carrier gas leak from septum parti cle build-up. • septum for a new one. The 

OnB Chromatograph"', the septum nut signaled that the septum did not stick to the 

septum needed to be examined Icelllue" Septa injection port as he had seen Ob,er,atlons- . 
and cleaned. To do this, John • They 're COOL! with other septa. Also, there 

John Lidgett, QA Specialist, 
was no oily film under the removed, disa ssembled, and 

is responsible for us ing five • septum. He had seen this in cleaned the septum and nut. 
GCs and one GC-MS (from other septa that had been 

four different rnan utac- • the two pieces in methanol, air 
Cleaning involved sonicating 

evaluated. When he removed 
turers) to assu re the quality drying , then reassembling them . the inlet liner for cleaning, there 

and purity of Restek's (The new Merlin 400 series were NO septum particles! This 
septa have a removable tab that meant that he could also use reference chemicals. In a 

more complex inlet liners, like a exposes an internal area design­typical month he analyzes 
laminar cup , for better sample ed to trap potentially interfering 

over 1,000 samples-there vaporization and mixing. John sample media and retain them 
can be no margin of error, was surprised that a silicone 

no inaccurate data or remain s clean for a long time.) septum offered the chromato­
John also installed the new 

so that the sealing surface 

equ ipment downtime ! graphic performance of a 
John did add one step that • Restek Icelslue" septa in Microseal" septum . 

When I approached John last Merlin does not recommend; he • several injection ports. I figured 

Fall and asked him to beta-test removed the return support the Microseal" septa endorse- Restek has long held a good 
the Merlin Microseal" septa spring in the injection port to ment would be hard to top, but reputation for high­
and the new Icelslue" septa , he allow more solvent to enter the he found himself even more performance, high-temperature 
was eager to participate. John needle path. This is a delicate impressed by the IceBlue'" septa! Therrnolite" and Redl.ite'" 
installed and used a Merlin and potentiall y risky maneuver septa . Now Restek is offering 

The Icelslue " septa showed no Microseal" septum and several but still possible. you Merlin Microseal" septa, 
• signs of bleed , even when he IceBlue'" septa in his equip­ the finest mechanically 

occas ionally set his injection ment. His objective was to John said that he found it hard engineered septa. and the new 
port to 300°C. The manual observe the quality of the to "wear-out" the Microseal " Icelslue" septa . the finest 
injections were very smooth and chromatography and report on septum if it was maintained and general purpose silicone septa. 
the septum displa yed low the performance of these septa installed properly (remember
 
needle resistance. Resealing
 during routine use. that it is as important not to For a detailed discussion on 
after injections was very good over-tighten the septum nut septum performance including 
up to the time of replacement at Merlin Microseal" Septa when using a Microseal " bleed. bleed impostors. 
300 injections. John said that The Long-Life Alternat ive septum as when using another operating variables. and 
the performance was as good as septum ). troubleshooting. please request 
he had seen in any other septa . The Guide to Minimizing Septa 

After 10 months and thousand s 
of injections on an HP 7673 
Autosampler, the Merlin 
Microseal" septum still looks 
and performs like new. 

When it came to chromato­
graphic performance, John 
noticed no septum bleed and no 
septum particles shedding into 
his inlet liner. This second 
observation led to the reali­
zation that he could use a 
laminar cup inlet liner. Laminar 
cup liners are recognized for 
providing excellent vapori­
zation and homogenization of 
sample vapors. Their disadvan­
tage is that they accumulate 
septum particles, which is a 
source of sample adsorption and 

Problems (lit. cat# 59886). 

Icelllue"?' Septa 
Septa size 50-Pack 

cat.#/ rice 
9.5mm 22388 $35 

IOmm 22390 $35 

llmm 22392 $35 

Nut Kit (I nut. fits 300 & 400 series septa): 

Stanoaro Kit ( I nut. 2 higfi-pressure septa ): 

Starter Kit ( I nut, I high-pressure septum) : 

High-Pressure Replacement Septa (I septum ): 
bleed, and are difficult to clean. »Oniy the most popular sizes are listed. For a complete produ ct listing, 

Routine maintenance involved With the Microseal" septum , call to request the Genuine Restek Replacement Parts for HP GCs catalog 
weekly checks with a Restek John was able to use a laminar (ill. cat.# 59627) . 
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ResprepTM SPE Tubes, 
~I
..isks, and Accessories 

US EPA Drinking Water Methods 

We have expanded our 
Method 
52 5. 1 

Ana lytes 
Semi -volat ile 

Product description 
C IS, 6mL, 0.5g 

cat.# 
24052 

price 
S60, 30-pk. 

solid phase extraction orga nic co mpou nds C IS, 6mL , l.Og 
CI S, 47mm disk 

24051 
24004 

$S5, 30-pk. 
$95, 20-pk. 

(SPE) product line to 50S Organochlorine pesticides CIS , 6mL, 0.5g tube 
C IS, 6mL, l.Og tube 

24052 
24051 

$60, 30-pk. 
$S5, 30-pk. 

incl ude many of your 515 Chlorinated herbicides C IS, 6mL, 0.5g tube 24052 $60 , 30-pk. 

favorite packings, 515 .2 
54 8.1 Entlothal 

Resin, 47mm disk 
Biok ex" 5, 6mL tube 

260 23 
26063 

$ 130, 20-pk. 
$ 110, 30-pk. 

tubes and disk sizes, 54S.2 

and specialized 
549.1 Diquat & paraquat CS, 6mL, 0.5g tube 

CS, 47mm disk 
26 039 
2404S 

$60, 30-pk. 
$95, 24-pk. 

products for EPA 

Methods!* Call to ask . Haloacetic acids & dalapon 

C IS, 6mL, l.Og tube 
CI S, 47mm disk 
AG Ix8, ImL tube 

2405 1 
24004 
26064 

$S5, 30-pk . 
$95 , 20-pk . 
$ 145, 100- pk. 

for free SPE tube or 
Benzidines & 
nitrogen pesticides 

CI S, 6mL, 0.5g tube 
CIS, 6mL, l.Og tube 

24052 
2405 1 

$60, 30- pk. 
$S5, 30-pk . 

disk samples, o r; to re­

ceive our "Look In­

554 

Method 

Carbonyl co mpounds CIS, 6mL, 0.5g tube 

US EPA Solid Waste Methods 
Analyt es Product description 

24052 

cat.# 

$60, 30-pk. 

price 

side" brochure listing 3535 
3610B 

Organochlorine pesticides 
Nitrosa mines 

C- IS, 47mm disk 
Alumin a B, 6mL, 1.0g rubes 

24004 
55 101 

$95, 20-pk. 
$SO, 30-pk . 

these new SPE prod- Phthalate esters Alumina N, 6mL, l. Og tubes 55099 $SO, 30- pk. 

ucts (lit. cat.# 59623). 
3620B Chlori nated hydrocarbons, 

Orga nochlorine pesticides, 
F1orisil, 6mL, 1.0g tubes 24 034 $70, 30- pk. 

* See the applicabl e method 
for spec ific proce dural and 

product requirements. 

3630C 
PCBs, Phthalate esters 
PCBs, Organochlor ine 
pesticide s, PFBB 
der iva tized phenols 

Silica, 6mL, 1.0g tubes 2403S $70, 30-pk. 

Special Methods 
Method Analytes Product description cat.# price 

To receive a complete SPE CLP 
Pesticides 

Chlorinated pesticides 
Arochl or 

Florisil , 6mL, 0.5g 
Florisil, 6mL, 1.0g 

55100 
24034 

$SO, 30-pk . 
$70, 30-pk. 

products information & Arochlor 

packet, request 1664 upda te Oil & grease Special, 47mm disk 
Reprep'" Flowfil ter 

lit. cat.#59664. Mass. EPA for Hexane extrac table Silica, 20mL, 5.0g 
EPHNPH hydr ocarbon s 

New ResprepTM BPE Manifolds
 
Restek now offers many versa­
tile SPE man ifold mode ls to 
better suit your processing 
need s. Our 6D man ifold is 
co mpac t, inexpensive, and en­
ables you to process 6 disk 
samples simultaneously. 
Samples are au toma tica lly 
draw n direct ly fro m collec tion 

containers or can be transferred 
into our optional 125 mL 
Diskcover""-47 reservoirs . 

For methods that req uire large 
co llec tion vo lumes , our new 
Maxi-M anifold accepts a wide 
variety of large vo lume recei v­
ing vessels and ca n easi ly be 

- 1·-:\­

expanded from one to all six 
pos itions as your budget allows 
or work-load requires. 

We also offe r both 12- and 24 ­
position man ifold s to strea m­
line yo ur SPE tube ex trac tion 
processes. Ask for help to de­
cide the rig ht model for yo ur 
needs! Or call for our hard ware 
brochure (lit. cat. # 596 21). 

26022 $75 , 20-pk. 
26024 $14 , 20-pk. 
26065 $95, 20-pk. 

Resprep"
 
Maxi -Manifold
 

Resprep" 
12- & 24- Port 

Manifolds 

Visit usat EAS to talk 
about your sample 
preparation needs! 

SOO ~ 35 6 ~ 1688 
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Genuine Restek Replacement Parts for HP 5890/6890 GCs ~---

• Meets or exceeds original equipment 
manufacturer specifications. 

• Free technical service. 

• Fast delivery. 

Replacement F lO Jets 
for HP 6890 GC s 

Repl acement FID Jets Standard or Silcostee tr -treated 
high-perf ormance version for HP 5890 GCs 

(Similarto HP part #G 1531-80560) Standard or Silcosteelr-treated 
high-performance version Standard Version: 

(O.Oll-inchlD tip) cat.# 2162 1,536 ea . 

(Similar to HP part # 19244-80560) cat.# 21682, SIOO/3-pk. 

Standard Version: High Perfor manc e: 

cat.# 20670, $45 ea. cat.# 2 1620, 545 ea. 

cat. # 20671. $ 122/3 -pk. cat.# 2 1683. S I25/3-pk. 

High Performance: 
ca t.# 20672, 554 ea . 

cat.# 20673 . 5 155/3-pk. 

r--. o 
I 

Sllcosteel"-Treated Septum­

Purged Packed Column
 

Port Weldment
 
Replacement Chemical Trap 

(Similarto HP part# 19243-80570) 
for HP 5890 GCs 

ca t.# 2 1691. 599/ea. 
(Simi lar to HP part# 05890-61260)
 

cat. # 2 1610. 582 ea.
 

J ~ l Ii: ~Rep lacemen t Split Trap
 
L \! Assembly for HP 6890 GCs
 

(Similar to HP part# G 1544-80520)
 

cat. # 22820, $70 ea.-IIOI shoWII
 

Replac ement 24-inch Split
 
Vent Line for HP
 

5890 GCs
 
(Similar to HP part# 5020 -8262)
 

ca t. #22800, S36/2-pk.-1I01 showlI
 

Restek's Leak Detective" 

( 110 vo lts) ca t.# 2 1607. S595/ea. 

(220 vo lts) cat.# 2 1609, S645/ea. 

Request our new catalog,
 
Genuine Restek Replacement Parts
 
for HP GCs (lit. cat.# 59627) .
 

FIOINPD Ca pillary Adaptor
 
for HP 5890/6890 GCs
 

(Similarto HP part # 19244-80610)
 
MSD Source Nut 

cat.# 22077, S52/ea. 
cat.# 20643, $ 18/2-pk. 

MSD Convers ion Fitting 
cat.# 2 1314. $40 ea . 

Detector Plug Nut 
cat.# 2 1883. S24/2-pk . 

Stainless Steel Capillary Nuts
 
for HP 5890/6890 GCs
 

For use with standar d ferrules:
 

cat.# 20883. $25/2-pk.
 

For use with'tsho rt"
 
H P-ty pe ferru les :
 

(Similar to HPpart#5 181-8830)
 

cat.# 21884, 525/2-pk.
 

Reducing Nut for HP 
5890/6890 GCs 

(Similar to HPpart # 18740-20800) 

cat.# 22078, $35/ea. 

Low Volume Injector for HP
 

SplitlSplitless GC Inlets
 
cat.# 21692. S375/kit
 

Air Diverter for HP 5890 GCs
 
(SimilartoHPpart# 19247-60510)
 

cat.# 22076. $ 120/ea.
 

r:2esleLCorporolicn 800- 356 - 168S • 15· 



art of Gold Live. On•••
 

In Sep tember 199/ 
Erik D. Steindl, certified 
personal fitness trainer at 
Restek, a senior at The 
Pennsylvania State University 
(PSU), a Staff Sergeant in the 
Pennsylvania Air National 
Guard, and son of Eric Ste indl 
(also an employee of Restek ), 
was diagnosed with a germ-cell 
cancer. The initial prognosis 
was exce llent. 

At the time of diagnosis, the 
softball-sized tumor had already 
invaded Erik's left bronchial 
tube, restricting air and blood 
flow to his left lung . It also was 
believed to be dangerou sly 
close to his heart. Surge ry at this 
point was not an option. The 
doctors moved quickly to begin 
a very aggressive chemotherapy 
treatment, which they hoped 
would shrink the size of the 
tumor and restore blood and air 
flow to Erik 's left lung. Then 
they would remove the 
remaining cancerous tissue by 
surgery. While Erik's family and 
friends struggled to accept that a 
strong, otherwise healthy 24­
year-old could have developed 
such a serious medical 
condition, Erik continued with 
his studies at PSU and planned 
for his future. 

Initial chemotherapy treatments 
appeared to have a positive 
effect, and although chemo­
therapy would exhaust Erik, he 
never lost sight of his dream s or 
forgo t his family and friends. 
He continued to write , phone, 
and visit people whenever 
possible. Too sick and tired to 

drive himself, his family would 
take him to visit his friends. 
Erik would always say "I need 
to walk in and show people I'm 
OK so they don't worry so 
much." At Res tek, Erik would 
walk throughout the entire 
facility, talking to people about 

•	 his hopes and plans for the 
future. To many, he would say 
"I' m going to beat this cancer 
and write a book about it ." 

In October and November, 
Erik 's condition became more 
complica ted. His heart rate 
would suddenly and danger­
ously increase , requiring him to 
be flown by Life Flight 
hel icopter to Hershey Medical 
Cente r, PA. He developed 
severe headac hes, and it was 
discovered that blood clots had 
formed in seve ral major veins in 
his brain. While in the hospital, 
fami ly and friends from across 
the country came to visit. Each 
time a perso n entered Erik's 
hospital room, Erik would sit 
up, try to relieve the visitor's 
worry, and entertain them as if 
nothing was wrong . Despite his 
declin ing health , Erik main­
tained contact with friends at 
Restek and PSU. 

In December, Erik's younger 
brother Greg graduated from 
PSU . Too sick to attend the 
graduation ceremony, Erik 
stayed at home with several 
friends, talkin g and planning 
for 1998. 

After four chemotherapy 
treatments and numerous tests, 
Erik 's doctors felt the cancer 
was finally opera ble. During 

surgery, the doctors found the 
cancer had spread into the heart 
tissue itself , part of the left lung, 
and the chest wall. The night 
after surgery , Erik suffered a 
stroke from the blood clots in 
his brain. Gravely ill and unable 
to speak because of the 
ventilator, Erik was sti ll 
fighting and writing notes to 
ask if his fami ly and friends 
were alright. On February 14, 
Valentines Day, this young man 
who touched so many hearts, 
lost his fight against cancer. 

On June 19, what would have 
been Erik 's 25 birthday, a 
memorial ceremony was held at 
Restek. Over 100 family 
members and friends attended 
from across the count ry. Erik 's 
parents and brother were 
presented with several awards 
for Eri k. Restek presented its 
highest honor pos thumous ly, 
"The President 's Award," to 
Erik for his courage and 
stren gth , which was an 
example to us all. Also, Restek 
dedicated an outdoor memorial 
and renamed the fitness center 
"Corazon de Oro," meaning 
"Heart of Gold" in Spanish, a 
language Erik had studied for 
many years in the Air Force and 
at PSU. PSU presented Elik 's 
posthumous diploma, awarded 
because of Erik 's fight to 
continue with his studies in spite 
of his illness. The Pennsylvania 
Air National Guard, Il 2th Air 
Control Squadron, by order of 
the President of the United 
States, awarded Erik the "Air 
Force Meritorious Service 
Award." This is the highest 
award given by the Air Force to 

a non-combatant servicemen. 
The members of the squadron 

:	 also presented Erik's family 
•	 with a shadow box containing 
•	 all the awards, rank insignia, 

and unit emblems Erik had 
earned during his military 
service. 

•	 Restek deepl y misse s Erik and 
will actively preserve his 
legac y here and in the 
community. To ensure Erik's 

•	 dedication and spirit lives on, a 
memorial schol arship fund has 
been establi shed at Penn State 
University. This scholarship, the 
"Erik D. Steind l Spanis h 
Scholarship Fund" will be 
awarded to a student in the 
Spanish Department who 
demonstrates outstanding 
academic exce llence and 
community spirit. If you would 
like to make a contribution to 
this fund, please send your tax­
deductible donation to: Erik D. 
Steindl Spanish Scholarship 
Fund, The Pennsylvania State 
University, College ofLiberal 
Arts, 101 Sparks Bldg., 
University Park, PA 16802. 

Erik D. Steindl 
Deeply missed by all. 

Restek (U.S.): 110 Benner Circle, Bellefonte, PA 16823, Phone: (800) 356- 1688, FAX: (814) 353- 1309, http://www.restekcorp.com
 
Restek GmbH: Sulzbacher Str. 15,0-658 12 Bad Soden, Telefon: 49 6196 65130. Telcfax: 49 6196 62301
 

Restck France: I, rue Montespan, 91024 Evry Cedex, Telefon: 3301 60 7832 10, Tclefax: 33 01 607870 90
 
Thames Restek UK Ltd.: Fairacres Industrial Centre, Dedworth Road. Windsor, Berkshire, England SL4 4LE, Phone: 01753 624111, Fax : 0 1753 624666
 

Please direct comments & suggestions on this publication to my attention: Sherry Wenrick, Newsletter Editor, Ext. 2113, or e-mail tosherw@ restekcorp.com 
© Copyright 1998, Reslek Corporation 

Literature cat.# 59717 



• ••••••••••••••••••••••••• 

----------------

----------------

cGMP, HPLC, and GC method development 
and validation 

•	 Stationary phase development 

•	 Full lines of HPLC and GC columns and 
accessories 

•	 Innovative hardware and accessory designs 

•	 Unsurpassed HPLC and GC technical support 

•	 HPLC and GC educational services 

Restek Corporation is proud to 
announce the gra nd opening of 
Restek Analytical Services" 
(RAS). RAS is a unique and 
inno vative, current Good 
Manufactu ring Practices 
(cGMP)-complia nt chroma tog­
raphy laborato ry, designed to 
de liver quality products and 
serv ices for the pharmaceutica l 
market. No other column 
manu facturer ca n pro vide such 
co mplete services to support 
their produ cts. Along with a 
full line of both HPL C and GC 
co lumns, RAS offers ana lytical 
meth od development and 
valid ation , HPLCIGC edu ca­
tion and traini ng, cus tom 
stationary pha se design , and 
cGMPlregu latory services and 
support. 

RAS has assembled season ed 
researcher s and analy sts who 

have ex tens ive exper ience in 
cGMP me thod development 
and valida tion. Th ese experts 
are a perfect co mplement to our 
ex isting manufac turing sta ff. 
As a group, we understand the 
pressures and time co nstra ints 
assoc iated with pharma ceuti cal 
research and have prac tica l 
experience analy zing many of 
the co mmon drug s currently 
under developm en t. The entire 
RA S staff is dedic ated to 
helping you achi eve you r goa ls 
in a timel y and co mplian t 
fashion. 

In additi on to offering a 
complete se lec tion of qua lity 
HPL C and GC co lum ns, we 
can help desi gn tools to fit your 
unique requirement s. We 
continue to develop new 
stationary phases and app lica­
tions in response to customer 

inqu iries and needs. We can 
desi gn a product and serv ice 
packa ge specia lly for yo u. 

For further inform ation , please 
reques t the RAS ful fillment 
fold er (cat. # 59630), This 
folder includ es det ails on 
quality assurance , research and 
development, analytical 
development and valida tion, 
labo ratory and regu latory 
service, and HPLC columns 
and accessories . 

Or, feel free to con tact your 
local dis tributor to discuss 
you r specific applications . Ca ll 
and find out why RAS is truly 
thefuture ofchromatography. 

Innovators of
 
High Resolution
 
Chromatography
 

Products
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continued from page 1. 

RAS has assembled some of the most talented, customer-oriented analysts in 
the HPLC and pharmaceutical industries. Meet the leaders of RAS: 

"Inthe modern ch ro matography 

Dr. David M.	 Larry T. Peters, Randy L. laboratory, you want one thing 
BIiesner,	 RAS Senior Romesberg, - reliablesolutions to your 
RAS Director	 HPLC Technician RAS Producti on chromatographic problems. 

Group Leader 
Previously, when a method

Expertise:	 Expertise: Expertise: 
could not be reproduced,- HPLC method developm ent - HPLC co lumn packing - R&D and HPLC packing 

and validation in a cGMP - HPLC co lumn bond ing materi als and hard ware questions suchas, 'Is it the 
environment - 16 years of ex perience production column or did something 

- Qualificat ion and operation larryp@restekcorp.com - 9 years of experien ce change in the sampleworkup?' 
of cGMP analytical	 rrome@restekcorp.com 

could not be answered by onelaboratories 
- Thin layer chromatogra phy source. By combin ing product

RAS Products & Services : 
- cGMP auditing and data development and method 

review 
Development &Validation	 development under one 

- 15 years combined R&D and 
HPLC and GC method development and valida tion umbrella, you can be assuredleadership experience 
Ruggedness testing 

dbliesner@restekcorp.com	 that you r problem will be 
•	 Robustness testing 

solved with full accountability.HPLC column crossover validation 
Meth od troubleshooting and optimizing 

David S. Bell , Any method validation done by 
RAS Senior Restek is supported by ateamLaboratory & Regulatory Services
Researcher of ded icated scientists withHPLC & GC Educational Services 

•	 Assistance in preparation with CMC your success in mind . RAS is a 
Expertise: 

sections for NDA s fully cGMPcompl iant labora­- HPLC method development 
Laboratory auditing services 

and validation in a cGMP	 tory that provides personalized
• On- site data review and troubleshooting 

environment se rvices dependent on yourPre-app roval inspection (PAl) preparation ass istance 
- Thin layer chrom atograph y : needs. We can provide training, 
- 8 years of exper ience 

. Research & Development method development anddbelI @restekcorp.com 
Developing custom stationary phases validation , or custom design
Designing new hardw are and accessories 

stationary phases to speed upInvestigatin g new separation technologies 
Keith J. Duff, 

Improving existing products	 your analysis or achieve a 
RAS R&D Group 

difficu lt separation . Please giveLeader 
Quality Assurance us a call and let us help you ." 

Full co mpliance with cGMPs 
Expertise: 

QA test ing is an integrated part of the RAS system David M. Bliesner, Ph .D . - HPLC bonded phase 
Director, RAssMsynthesis 

HPLC Columns & Accessories 
- Synthetic chemi stry 

Pinn acle" , Hypersil", Inertsil" , Krornasil", 
- HPLC method development 

and Nucleosil" HPLC columns 
- 16 years of experience 

Unsurp assed techni cal support 
keithd@restekcorp.com 

•	 Quality HPLC accessories 
3D-day "no question s asked" return policy 

•	 Stationary phase and hardware design f.i
Restek 

Analyt;ical
Services-

Ii'1TEI=2NAIIC ~, N,A I 



----------------

by Sherry Sponsler 

• Fast, simple analysis 

• Thermal stability ensures low column bleed 

• Reproducible enantioselectivity 

Many pharmaceuti cal com­
pounds are chiral, where each 
en ant iomer may exhibit d iffer­
en t biological activity and 
toxicolgical effec ts. For this 
rea son , manu facture and isola­
tion of a drug as a pure enanti­
orner may be des ired. Alth ough 
such separations are typi call y 
perf ormed on chira l liquid 
chromatography (LC) columns, 
man y pharmaceuticals can be 
analyzed by capillary gas chro­
matography (GC) . 

GC analysis often requi res 
derivatization of the sample to 
redu ce reactivity, increase vo la­
tility. and enhance enantiomeric 
selectivity. How ever, ibuprofen 
and thal idomide can be ana­
lyzed by capillary GC, without 
derivatization. The Rt-~DEX sm'" 

and Rt-~DEXc st'" columns pro­
vide excellent chi ral sep aration 
of the se underivatized opti cal 
isomers within reasonable 
analysis time s. 

Ibuprofen is a co mm only used 

pa in reliever. Currently it is 
manufactured in the racem ic 
for m. However, researchers 
determined that R-enantiomer, 
the enantio-pure for m, is much 
more potent than the racem ic 
mi xture. A smaller dosage of 
the enantio-pure form would be 
required to provide the sa me 
effect or pain relief.' Th e free 
optical isomers of ibuprofen are 
quickl y resolved on an Rt­

~DEXsm ' " col umn in und er 10 
minutes (Figu r e 1). 

During the 1950 's, thal idomide 
was prescribed to pregn ant 
wome n for morning s ickness, 
but was bann ed in 1962 be­
cause of its mutagenic effec t on 
fe tuses. It was later discovered 
that the S-en antiomer was the 
primarily responsible teratogen . 
However, both enantio-pure 
forms rac emi ze ill vitro and in 
vivo? Re cently, thalidomide 
has re-emerged as a the rapeutic 
age nt for mouth sores in HIV 
patients , and fo r probl em s ass o­
cia ted with ski n and aut o-im­
mune disorders. Thalidomide is 
resolved into its enantiom ers on 
the Rt-~DEX c st'M co lumn , as 
sho wn in Figure 2. The ther­
mal stability of these columns 
to 230°C all ows analys is of 
large r semi-volatile co mpo­
nents, such as thalidomide, 
without the interference of col­
umn bleed . 

Chiral separation of many 
ph armaceut ical compounds is 
possible by ca pillary GC, and 
so me do not require deriva ti­
za tion. Th e Rt-~DEX '" col­
umns provide unique 
en anti osel ect ivity and thermal 
stability for se parating other 
pharmaceutical compounds. 

_ ... ",. " 11m . 
Ibuprofen Analysis in 10 Thermal Stability to 230°C 
Minutes on an Rt-~DEXsm ' · for a Better Thalidomide 
Column. Separation on an 

Rt-~DEXcsfM Column. 

I I 

min. 7 8 min. 20 25 

30m,0.32mmID, 0.251lm Rt-~DEX sm 30m, 0.32mm ID, o25,U11 Rt-~DEX c st
 

(cat.# 13104). On-column injection. (caU 131 02). On-columninjection.
 
concentration approximately 125ng concentrationapproximately15ng each
 
each enantiomer. enantiomer.
 
Oven temp .:175°C to 200°C@ 2°C/min., Oven temp.: 200°C to 230°C@ 1°C/min,
 
Inj./del. temp.: 200°C/230°C; Inj./del. temp.: 200°C/230°C;
 
Carrier gas: helium @ 60cm/sec.. Carrier gas: hydrogen @ aOcm/sec.;
 
Detector type : GC-FID; Detector type: GC-FID;
 
Split ratio: 13:1 using cup splitter Split ratio: 13:1 usingcup splitter
 
sleeve (cat.#20709). sleeve (cat.# 20709).
 

Ref erences 
I Lernko, C. H., C. Gill es, and R. Fosler. Stereospecific High -Performance 
Liquid Chromatographic Assay of Ibuprof en: Improved Sensitivity and 
Sample Processing Eff iciency. J. of Chroma t, 1993: 6 19 pp 330-335. 
1 Schmidt, H.J., H. Nav, D, Neubert. The Anantiomers ofthe Teratogenic 
Thalidom ide Analogu e EM 12:I. Chiral Inversion and Plasma 
Pharm acokinetics, Arch . Toxicol. 1998: 62 pp. 2-3. 

lB· · · · · · · · · · · · · · · · · · · · · 
Rt·~DEXsm "· 30m, O.2S~ df 

0.25mm 10 0.32mm 10 

13105 13104 

Rt-~DEXcst"· 30m, O.2S~ df 

0 .25mm 10 O.32mm ID 

13103 13102 
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by Chris Cox 

While standa rd deacti vat ion of ated by co mpar ing the res pon se 
co lumns and sleeves works fac tor s fo r each during multiple 

• Base-deactivated products improve well in mo st situations, they runs . With the standard dea cti­
reproducibility typicall y do not perform we ll vation, the res po nse factors for 

---------------- for ami ne anal yse s usi ng the first injec tion were as muc h • Pure , stable calibration standards ensure 
splitless injection s at low con ­ as 10% lower than the tenth 

accurate results 
centra tions . inject ion. However, with the 

am ine dea ctivation, there were 
Some cons umer goods that of ami nes can not be dist ributed Rest ek has deve lope d an idea l no prim ing effects. T he elimi­
co me into co ntac t wi th the hu­ in Germany.' In 1996 , the Ger­ GC met hod for this azo dye nation of primi ng effec ts 
man body, suc h as clo thing, man Govern ment Instit ute analysis; it has total sys tem in­ greatly improves the reproduc­
jewelry, and toy s, are pro­ BgYY", pu blished a meth od ertne ss, with no priming effects ib ility of the analy sis. 
ce ssed usi ng azo dyes, which for the analys is of azo dye s. and excellent reproduc ibili ty. 
ca n me taboli ze into carcino­ An R tx~ -5 Am ine col umn , Another difficulty wi th the 
ge nic aryl am ines. Bec ause of A few problems have bee n combi ned with an amine-deac­ Germa n method is the absence 
this , European countrie s have encountered w ith this met hod . tivated inlet sleeve and wool , of pure, stable ca libration stan ­
shown concern over the pres ­ Analysts co mmonly see " prim­ prov ides a sign ificant advan­ dards . Ma ny of the target com­
ence of azo dye s in their manu­ ing effects ." T his is when the tage in the ana lysis of am ines. pound s often mu st be tested 
fac tured product s. Products res pon se factors rise fo r the The priming effec t of the stan­ and re-purified to ens ure accu­
co ntain ing azo dye s that co uld first severa l injections before dard dea cti vation vers us the ra te preparation of the ca libra ­
form into one or mo re of a list they reac h an equilib rium state. amine de activa tion was evalu- tion standard s. Restek 's azo 

. 
Restek's Deactivated System and Azo Dye Standard Ensures Accurate Results . 

1 o-totuidine 
2. 2-methoxyaniline 
3. 4-chloroani line 
4. 2-methoxy-5-methylaniline 4 5 11 

5 2.4.5-lrimethylaniline
 
6 3-chloro-2-methylaniline
 
7. 4-chloro-2-methylaniline 
8. 2.4-diaminololuene
 
9 2,4-diam inoan isore
 

10. 2-naphlhylamine 
11 . 2-aminobiphenyl 
12. 2-methyl -5-nitroaniIine 
13. 4-aminoblphenyl 
14 4-phenylazoaniline 
15. 4-aminophenyleth er 
16. benzid ine 
17. bis-(4-aminophenyl )-methane 
18 4'-amtno-z.S'-dimethylazobenzene 
19. 4,4'-diamino-3,3'-dimelhyldiphenyl methane 
20 3,3'-dimethylbenzidine 
21. 4-aminophenyllhioelher 
22 3,3'-dichlorobenzidine 
23 4,4'-methylene-bis(2-chI0 roanIline) 
24. 3,3'-dimelhyoxybenzidine 
25 3,3',5,5 '-tetramethyl benzidine (IS) 

1 / 6 
7 10 

3 13 

2 8 
22,23 25 (IS) 

18 
20 

9 12 
14 17 

1 19 

15 
21 

24 

min. 8 10 12 14 16 18 20 22 24 26 28 30 

30m, 0.25mm ID, 0.25J.1lTl Rtx"'-5 Amine (cat.s 12323). 1III split less injection using a 4mm gooseneck sleeve for HPGCs (caL# 20798-211.1). 10J.lll/ml in ethylacetate, Oven 
temp.: 50°C to 200°C @ 10°C/min. to 270°C @ 5°C/min.; Inj ./del. temp.: 250°/300°; Carrier gas: helium @ 1ml/min., Detectortype: MSD; Splitless hold lime: 1 min. 

--1­



dye standard contains raw ma­ vated co lumn and inlet sleeve, 
terials that are carefully tested and using Restek's azo dye 
and purified to provid e the standard, we ach ieved repro­
most pure and stable cali bration ducible and accura te results. 
standard available, Figure 1 For details on sample prep ara ­
shows the analysis of Restek. 's tion, request the Rep roducibl e, 

azo dye standa rd, We used the A ccu rate Aza Dye Analysis 

procedure as detailed in the Using New GC Method Appli­
German method, By substitut­ cation Note (cat.# 59552). 
ing Resrek' s spec ially-deact i-

References 
I Germa n co nsume rs goods act o f Ju ly 15 , 1994. Lebensmittel-und
 
Bedarfsgegenstandege se tz, §35 LMBG ,
 

2 Bundesins titut fur gesendhe itic he n Verbraucherschul t und Veterinarrned izin.
 

lB· · · · · · · · · · · · · · · · · · · · · · · · · 

Azo Dye Precursers and Metabolites Reference Materials 
Carcinogeni c Aromatic Am ines For European Standard Method 

Azo Dye Mix #1 

2-am inobiphenyl 
4-aminobipheny l 
4'-am ino-2.3'-dimelhylazobe nzene (o-arninoazotoluene) 
4-aminop henylether (4,4 '-oxydi aniline) 
4-amin ophenylthioclhe r (4,-i'-lhiod ianiline)
 
benzidine
 
bis-(4-arruno phenyl )-rnethane (4.4 'diaminodiphen ylmcthane)
 
4 -chloroa niline (p-chloroaniline)
 
3-cllloro -2-methyJaniline (3-chloro-o-loluid ine)
 
4-ch loro-2-methyJaniline (4-chlom-o-toluidine)
 
2.4-diamino loluene
 
3,J '-dichlorobenzidine
 
3J'-dimethoxybenzidine (o-d ianisidine)
 
3,J '-dimethylbenzidine (o-tolidine )
 
2-methox yani line (o-anisid ine)
 
4.4'-diam ino-3,3'-dimethyld ipheny l methane
 
2-metho xy-5-mel hylaniline (p-cresidine)
 
4-mcthox y- 1,3-phenylenediamine sul fate hydrate" (2.4-dia mino anisole)
 
4,4'- melhylene-bis(2-<:hloroaniline)
 
2-methy l-5-nitroanil ine (2-amino -4-ni troto luene)
 
2-nap hthylamine
 
4-p heny lazoani line (p-ami noazobenzene )
 
o-toluidine
 

2,4,5-trimethylaniline
 

** c o nc e n trat io n re ported a s fr e e base
 

l Oug/m! each ill eth yl ac etate , l m l/ampul
 

Each 5·pko lO-pk. I 
31466 31466·510 

3 1566w/data pack 3 1466-500 31466-520 

Internal Standard for Azo Dye Method 

3 ,3 ' ,5,5 '-te tra m e thy lbe nzid ine 

lOOO.!lg/ml in ethyl aceta te, l ml/ampul 

Each 5.pko 

31467 31467·510 

w/d ata pack 31467·500 31467·520 

Rtx®-5 Amine Ca iIIary....,;C :.l;n ---"~ol:.l;u:.l;m:.:... 

30m, 0.25mm 10 , 0.25llJTI, cat.# 12323 

Base-Deactivated Fused Silica Guard Columns 
5m, 0.25mm 10 10000 each 10000-600 6-pk. 

Base-Deactivated Inlet Sleeves
 
Packed with Base-Deactivated Wool
 

4mm Gooseneck 4mm G ooseneck 5mm Gooseneck 

for HP GCs for Varia n GCs For C E GCs 

each 20 798- 21 1.1 20 904-211.1 20945-211.1 

5 -pk, 20799-2 115 20905- 2 11.5 20946-21 1,5 

25 -pk. 20800-2 J 1.25 209 06- 2 11.25 20947- 211.25 

A Hungarian tribute to Dr. Kovats . See page 1f f or English version. 

Kovats Professzor tir 70, 
szuletesnapjat iinnepeltiik a 
Balaton Szimpoziumon. 
Magyarorszagi disztr ibiitorunk. 
a Lab-Comp Kft. egyi k 
tulajdonosa. Verebelyi Klara 
keresere az 1997, Szeptember 
3-5 kozott Si6fokon megtartort 
Balaton Szimp6ziumon 
eloadast tartottam MXT 
kap illaris kolonnainkrol. 
Habar a majdnem 20 eves 
kromatografias elad6i 
tevekenysegem utan e targybeli 
tudasorn eleg j6n ak szamft, az 
en ismereteim rnegis 
elhalvanyulnak a nagy 
krornatografus nevek rnelletr, 
akik reszt vettek a 
szimp6ziumon: Kovats, 
Nyiredy, G6r6g, Szepesy, 
Klebovich, Engelhardt, 
Davankov es Kaiser, illetve 
akik hozzajuk kapcso lodnak, 
csak nem tudtak reszr venni a 
Szimp6zium on, mint Horvath 
es Ettre, Nagy szerencsem volt, 
hogy egy iitt dolgozhattam, es 
sokat tanulhattarn Dr. Ettre-tol. 
Kimerfto kanadai szerninariumi 
koruta k soran boldogan 
valaszolgatott kerdeseirnre, 
valaszait gyakran cedulakon, 
etterrni szarnlakon vagy 

repuloteri besza llokartyakon 
illusztralva.
 
A szimp6zium fenypontja sz.
 
Kovats Ervin Professzor iir 70,
 
szuletesnapjanak
 
megunneplese volt. 1927,
 
szeptember 29-en szuletett
 
Bud apesten . es itt is
 
nevelkedett. 1945-ben
 
je lentkeze tt a MGszaki
 
Egyetem Vegyeszrnernoki
 
karara, ahol 1949-ben diplomat
 
kapott. A magyar diploma
 
kezhezvetele utan Svajcba
 
ernigralt ahol 195 1-ben
 
vegyeszrnernoki diplom at
 
kapott, majd 2 evvel kesobb
 
doktoralt a Ziirichi Allami
 
Muszaki Egyetemen. Doktori
 
ertekezeset professzor Hans H.
 
Gunthardt vezetese alatt a
 
Szerves Kerniai
 
Laborat6riumban dolgozta ki.
 
Ezt 10 ev intenzfv munka
 
kovette a Nobel dfjas Leopold
 
Ruzicka professzorral. A
 
munka nagy reszet a vezeto
 
Svajc i illoolajgyarto ceg a
 
Firmeni ch es Cie finanszirozta,
 

Continued on back page ... :) 

The complete articleandtranslations in 
German, French, andItalianare located 

at www.restekcorp.com. 
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by Jingzhen Xu and Andy Schuyler 

xpanded Selectivity for GC Analysis of 
Gases and Solvents 

-. ., 

• A polar, DVB copolymer-based PLOT Column 
Achieve Different Selectivities for C1-C3 Hydrocarbons on 

• A confirmation column for Rt-Q & Rt-S Restek's Porous Polymer PLOT Columns 
1PLOT columns 

• Specially designed for gas & solvent analyses 

A div inyl benzene (DYB) po­ and ethylene coe lute, and pro­
rous polymer phase has a major pylene elutes before propane. 
advantage over other phases However. on the Rt-S PLOT 
used in PLOT col umns- it is column. ace tylene overlaps 
less susceptible to the effe cts of with ethane und er simi lar run 
moisture, whic h ca n influence co nditions, and propylene still 
co lumn retention charac teris ­ elutes before propane. For hy ­
tics. Restek Rt-S and Rt-Q droc arbon ana lyses . the Rt-U 
PLOT colu mns pro vide the PLOT column is the most selec ­
hydrophobic nature and se lec ­ tive for all unsaturates. The Rt-Q 

min.tivity of a divinylben zene po­ PLOT column is least se lective 
rous polymer phase , and the for functional gro ups. The Rt-S 
efficiency of a capill ary col ­ PLOT column is selective fo r 
umn. Now , Restek has de vel­ polar compounds ha ving high 
ope d a new, more pola r column deg rees of unsatura tion such as 
to join the Rt-S and Rt-Q ace tylene. 
PLOT column family-the 
Rt-U PLOT co lum n. As shown in Figure 2, various 

solven ts are se parated on the 
The Rt-U PLOT co lumn is • Rt-U and Rt-Q PLOT co l­
manufactured by inco rporating umns. On the Rt-U PLOT co l­
ethyleneglyco ldime thylacry late umn . po lar so lvents have much 

min,
into the polymer chain to pro­ stronger retention. Eth yl ace tate
 
vide excellen t selectivity for elutes after n-hex ane , and ac­

unsaturated compounds . The etone elutes after n-pen tane.
 
Rt-Q PLOT co lum n is non po­ On the Rt -Q PLOT column,
 
lar and sep arates co mpound s eth yl ace tate e lutes before n­

based on vol atili ty. The Rt-S hexane. and acetone e lutes be­

PLOT col umn provides an in­ fore n-pen tane.
 
term ediate polarity.
 

Restek 's porous polymer 
As shown in Figure 1, these PLOT co lumns sep arate a wide 
three Restek PLOT columns variety of chemical func tion­
provide different selectivitie s a lities . The line of Rt-Q. Rt-S, 
for hyd rocar bons. On the Rt-U and now Rt-U PLOT co lumns, 
PLOT column. ace tylene elutes offers much more versa tili ty for 
afte r ethane, and propylene volatile solvent anal ysis. 

4,/ 

C) Rt-S PLOT Column 
is selective for polar, 
unsaturated com-
pounds. 

5 

6 

I i i 
min , 2 3 4 

2 

i 
2 

1.methane 
2.ethylene3 4 

i 
3 

3 ethane 
4.acetylene 
5.propylene 
6.propane 

A) Rt-U PLOT Column 
is most selective for 
unsaturates. 

5,6 

i I I i i I 
4 5 6 7 8 9 

2,/ 2,4 
B) Rt-Q PLOT Column 
is least selective for 

3 funct ional groups. 

5 

, , , , 
2 3 4 5 

2 4,3 

coe lutes with propa ne . On the 30m, 0,32mm 10, 100~ split injection. 1000ppm (v/v) eachin heliumwithaCvctosplitter" 
Rt-Q PLO T co lum n. acetylene Continued top of next page... :> sleeve (cat.s20755).Oven lemp.:50°Cisothermal; Inj./del. temp.: 200°C; 

Carrier gas: Hydrogen; Detector: FlO; Split ratio: 20/1 

Res leLC orpom fic n 
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The Rt-U PLOT Column Shows a Stronger Retention for Polar Solvents Compared to the 
Rt-Q PLOT Column 

A) Rt-U PLOT Column 

4 1. methane 
2 methanol 
3.ethanol 
4.n-pentane 

5 5.acetone 
6.n-hexane

3 7.ethyl acetate 

\ 7J
2 

J 

6

LL
I	 I I I I I I I 

Rt-U PLOT Column 

Length O.32mm IDB) Rt-a PLOT Column 
15m 19725 

5 
3 

2 

I I I 

min. 2 3 4 5 6 7 8 9 10 11 12 min. 2 3 4 

4	 30m 19724 

Length O.53mm ID 
15m 19727 

30m 19726 

6 See Restek's 1998 
7 Chromatography Products 

.. U L Catalog for ordering 
I 

5 
, 
6 7 

I 

8 
, 
9 

I 

10 
I 

11 
, 

12 information on other 
PLOT columns. 

30m, 0.32mm 10, 201llsplit injection. 50ppm (w/v) each in helium with a Cyclosplilter" sleeve (cal # 20755). 
Oven temp.:150°Cisothermal; Inj./del. temp.: 200°C; Carrier gas:Hydrogen; Detector: FlO; Split ratio: 20/1 

r 

•	 Most complete line of organo tin calibration 
mixes available 

•	 Organo tin analysis technical training offered 

Surrogate Mixtures 
2000,Ug/ml ill methylen e chloride, lml/ampul 

Tri-n-propyltin Chloride Mixture 
I I Each 5-pk. IO-pk. 

I 31476 31476-510 
w/ da ta pack I 31476-500 31476-520 31576 

Tripentyltin Chloride Mixture 
Each 5-pk. Itl-pk. 
31477 31477-510 

w/data pack 31477-500 31477-5 20 31577 

Individual Calibration Compounds for Environmental
 
Analysis and the Electronics Industry
 

2000pg/ml in methylene chloride, lml/ampul 

Tributyltin Chloride Mixture 
Each I 5-pk. I 10-pk. 

w/data pack 
31478 

31478-500 
I 
I 

31478-510 
31478-520 

I 
I 31578 

Calibration Mixes for Environmental Analyses 
2000,Ug/ml ea. in methylene chloride, Iml/ampul 

Butyltin Chlorides Calibration Mixture
 
tetrabutylr in, tributyltin chloride, dibuty ltin dich lor ide, butyltin trichloride.
 

Each 5-pk. 10-pk. 
31472 31472-510 

w/data pack 31472-500 31472·520 31572 

Phenyltin Chlor ides Calibration Mixture 
tetraphenyltin, triphenyltin chloride, diphenyltin dichloride, 

phenyltin trichloride . 

Each 5-pk. 10-pk. 
31473 31473·510 

w/data pack 31473·500 31473-520 31573 

Internal Standard Mixtures 
2000pg/ml in methylene chloride , lml/ampul 

Tetra-n-propyltln Mixture 
I Each 

1 31474 
w/data pack l 31474-500 

I 
I 

1 

5-pk. 
31474·510 
31474-520 

10·pk. 

31574 

Tetrapentyltin Mixture 
Each 
31475 

5-pk. 
31475-510 

IO-pk. 

w/data pack 31475·500 31475·520 31575 
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If you are invo lved with the 
analysis of chlorinated 
pes ticides and want to improve 
your resolution and increase 
your throughpu t, just read what 
Bill Desj ardins has to say 
about Restek's Rtx0­
CLPes ticides capil lary GC 
columns: 

"The Rtx®-CLPesticides 
screen ing column gives me 
better se pa ra t ion in half the 
time than a comparable 5 % 
ph enyl column. The nar­
rower, tall er peaks increased 
my sens it ivity two-fold, and I 
did not experience any 
increase in interferences. 
The total run time for a 
pes ticide screen used to be 14 
minutes with a 15m Rtx®-5 
column. Even with the "long" 
11m time , I had several co­
elutions, including ga mma 
BHC and beta BHC. With the 
Rtx®-CLPesticide s 15m 
colu mn, all 22 pesticides are 
resolved with a run time of 
only 5.5 minutes (see Figure 
1). The better separation is not 
just for pesticides. The column 
also prod uces abou t 50% more 
peaks for an Aroclor mixture, 
allowing better iden tificat ion of 
compounds in com plex 
matrices. 

The Rtxv-Cl.Pesttcldes 
screening column gives better 
sensi ti vity than columns 
previously used for pesticide 
and PCB extract screening. 
Beca use of the faster retention 
times, the peaks on the Rtx'"­
CLPesticide s are sharpe r and 
taller. Thi s increases the 
signal-to-noise ratio, thus 

•I 

An interesting dilemma: 
Because I ca n make many 
more injections per day on 

Customer testimonial by Bill DesJardins, ITS-Environmental 

u_~1 

• Better separation in half the time

• Better sensitivity and highly stable an Rtxv-Cl.Pesttcides 
screening column, I have• Increased throughput 
found that a 100-place 
autosampler doesn't have 

increasing sensitivity. For thousand runs), I have not had enou gh capacity to hold 14 
screening, that means I can peaks drift outside the ID hours worth of runs. Now 
ach ieve the required detection windo w using the Rtx'"­ my real time-limitation is the 
limit (i.e. the upper half of the CLPesticides screening size of my autosampler! " 
normal analytical cal ibration colu mn, unless I have done Bill Desj ardins, Chemist 
range) with a higher extract maintenance. ITS - Environmental 
dilution. This, in turn, 55 South Park Drive 
produc es a cleaner screening The high th ermal sta bility Colchester, VT 05446 
sys tem that is able to screen help s to maintain an al ytical 
more samples and better int egrity. For more information on 
withstand big hits from The accumulat ion of high­

these columns designedcomp lex sam ples. boiling compound s can be a 
bother during normal analysis specially forchlorinated 

Retention time stability is but. since the ther mal stability pesticide analyses, call our 
rock solid - as it ha s to be . (TMax) of the Rtx" ­
With only a few hundredths of CLPesticides column is 330°C, customer service group 
a minute between peaks, I they can be quickly baked-out and ask for the Rtx®­
cannot have very wide peak ID with a sligh t increase in run 

ClPesticides brochurewindows. So far (several time. 
(cat.# 59699). _ . 

Twenty-two Chlorinated Pesticides Calibration Standard Acquired After the Analysis of 3000 
Sample Extracts. 

1. 2.4,5.6-tetrachloro-m-xylene 
2 2 2 a-BHC
 

3, y-BHC 18. endrinaldehyde
 
4. ~- BHC 19 methoxychlor 
5. 8-BHC 20 endosulfan sulfate 
6. heptachlor 21. endrinketone
 
7, aldrin 22. decachlorobiphenyl
 
8. heptachlore poxide 
9 y-chlordane 

10, a-chlordane 
11 . 4,4'-00E 
12. endosulfan I 
13, dieldrin 
14, endrin 
15. 4,4'-000 
16. endosulfanI 
17, 4,4'-00T 

i i i i 

min. 1.0 2 .0 3 .0 4 .0 5 .0 6 .0 

15m, 0,25mm 10, 0.25!1fTl Rtxe-CLPesticides column (cat.#11120). 2~ 1 splitless injection Concentration : 40 to suppb. 
Oven temp.: 125°Cto 290°C@ 29°C/min (hold 3 min.); Inj./del. temp.: 175°C/300°C: Inj. port: Restek splitlsplitless: 

Carrier gas: hydrogen@ 20psi constant pressure. 

I'iTEr~NATIC Ji'AL·S · 
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•.-....,.... 
by Gary Barone 

• Reduces sample breakdown 

• Proven inert coating technique 

A common problem with 
splitless, direct , and flash injec ­
tions in gas chroma tography 
(Ge ) is con tainm ent of a por ­
tion of the sample within the 
volume of the inject ion port 
liner. Dur ing these injection 
techn iques, large vo lumes of 
vapor are formed that exceed 
the volu me of the inlet liner ­
this is ca lled backfl ash . Once 
outs ide the in let liner, the sol­
vent and sample vapo r may 
contact the me tal surface of the 
injec tion port body, ca using 
adsorptio n or bre akdow n of the 

Amberl ite XA D®-2 resin is an 
exce llen t adsorben t for trapping 
PAHs, although it requires ex ­
ten sive clean-up prio r to use 
due to impur ities introduced 
during manufac turing. The 
TO-1 3 method specifi es a 
clean-up procedu re to prepare 
the resin for use. However, to 
mee t the mini mum co ntami na­
tion level , the XAD®-2 resin 
may requi re several cleanings. 
Ma ny laboratories use their 
ow n clean-u p procedure, tak­
ing a wee k or mor e to effec­
tively meet TO- 13 meth od re­
quiremen ts. 

To help laboratorie s eliminate 
tim e-co nsumi ng clean-up and 
still meet TO- 13 method re­
quirements, Restek dev elop ed 
Ultra-Clean XA D®-2resin for 
semi-vo latile air sampling. The 
cle an-u p proced ure meet s the 

Pes fe kC or-por-al ien 

This coa ting acts as a rugged 
barr ier be twee n acti ve com po­
nents and the adsorptive sur­
face. 

Applica tion of the Silcosteel" 
coating to inject ion port sys­
tems has bee n used ex tensively 
in the proces s industry and is 
now ava ilab le for bench top 
instruments. If you have expe ­
rienced decompos ition or ad­
sorp tion that is not attr ibutab le 
to your co lumn, liner, or detec­
tor, try Silcostee l" treatm ent for 
you r injection port - it may be 
the answer. 

To have your injection port 
Silcosteelv-coated, simply con-

to ensure clean liness. Figure 1 
shows an analy sis of a cleaned 
batch of AmberJite XA D®-2 
resin. 

sample. Restek can coat your 
injection por t body with an 
inert Silcosteel" treatm ent that 
will reduce adsorption or 
breakdown when backfla sh 
occurs. 

Restek has been applying 
S ilcosteel" since 1987 to passi­
vate transfer lines and compo ­
nents used in analyt ical sys ­
tem s. Th e Silc osteel" proce ss 
perm anen tly bonds a thin, flex­
ible, and inert fused silic a coa t­
ing to the surface of steel and 
stainles s stee l components . 

specified minimu m contamina­
tion levels and each batch is 
test ed by capillary GC using a 
flame ioni zatio n de tec tor (FlO ) 

1::IaI .
 
Ultra-Clean XAD®-2 resin meets the requirements of EPA 
method TO-13. 

Internal Standards:1.8. #2 

\
 
, 

min. 10 30 

30m. 0.53mm 10, 0 .50~ Rtx&-5 (cat.# 10240). l ~l splitlass injection.
 
Oven temp.: 40'C (hold 6 rnin.) 10 300'C @ 10QC/min. (hold 15 min.);
 

Inj./del. temp.:250' C/300' C; Carrier gas: helium; linear velocity: 50cm/sec. set @
 

1.8 . #3 1. 1,4-dichlorobenzene-d4 
2. naphthaiene-dB 
3. acenaphlhene-d10 

1.8 #4 4. phenanthrene-d10 
5. chrysene-d12 
6. perylen e-d1 2 

1. 8. #51.8. #1 

1.8. #6 

, 

40°C; FlO sensitivity: Bx 10-11 AF8; Splilless hold time: 0.50 min.·
;) . 

tact one of ou r customer ser­

vice representatives. A ca talog 
number and a Return Au thori­
zat ion (RA) number wi ll be 
assigned , allowing you to re ­
turn the inject ion port to 
Restek. Send us on ly the injec ­
tion port body, without liners or 
hea ting block attached. The 
typ ical turnaround time is 10 
working da ys fro m receipt of 
the port. 

Call today for your free 
brochure on the Silcosteel 

process (cat.# 59654). 

...
........
Ultra-Clean XAD@·2 Resin
 

100 grams: cat.# 24230
 

500 grams : cat.# 24231
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The maturity and quality of 
rum and scotch can be 
determined by the inspection 
of primary alcohols, acids, 
ketones . trace esters and fusel 
oils.' The Rtx®-624 is a 
capillary column that provides 
excellent reso lution and 
quantitation for these 
important volatile compounds 
that characterize aroma and 
flavor and determine proof 
value. 

Some analysts have 
traditionally used packed 
columns. CarboBlack " packed 
columns, for example, offer 
better sample capacity and 
accommodate larger volume 
injections. They also provide 
cons istent and adequate 
separation of isoamyl alcohol 
and active amyl alcohol (also 

by Sherry Sponsler 

known as 3-methyl- l -butanoI 
and 2-methyl- I-butanol), two 

•	 compounds that influence 
aroma strength of rum and 
scotch. 

Capillary columns with 
Carbowaxv phases have been 
used to provide better 
resolution of the volatile 
alcohols, acids and esters in 
rum and scotch, but there are 
three problems. One problem 
is consistent baseline 
resolution between isoamyl 
alcohol and active amyl 
alcohol. These compounds are 
barely resolved on PEG 
columns, and analysts have 
complained that this separation 
is not always consistent nor 
always achieved from column­
to-column . The second 
problem is that isopropanol 
and ethanol coelute on 
Stabilwax" and Rtx®-Wax 
columns. This affects the 

quantitation of ethanol and 
inhibits the detection of 
denaturants such as 
isopropanol and metha nol. 
Thi rd, a thin film is required to 
achieve the separation of 
active amyl and isoamyl 
alcoho ls, but methanol exhibit s 
a strange asymmetrical peak 
shape that is only corrected by 
a thicker-filmed 1.0f.Ul1 
Carbowax" column, So sample 
capacity is very limited. 

The 60m x 0.2Smm ID x 
l.4mm Rtx®-624 column does 
not have these problem s. 
Isopropanol does not coelute 
with ethanol. methanol 
exhibits symmetrical peak 
shape, and the separation is 
much more than just baseline 
resolut ion for the active amyl 
and isoamyl alcohols. Note 
that these compounds exhibit a 
reverse d elution order than on 
a CarboBlack " packed co lumn _ 
Improved analysis of acetic acid on an RtX®-624 column. 

~. . . . . . . . . . . . . . , . . . . . . . .
 
Baseline resolution of rum components on an RtX®-624 
column. 

3 7 10 11 

13 

3 6 8 10 

11 

acetic 
acid 

/ 
9 

7 

I I l....-...J ­
, , 

min. 5 10 15 20 25 

60m, 0.25mm ID,l .4,llm Rtx-624 (cat.# 10969)
 
1.0.uI split injectionusingaCyclosplitter-'sleeve (cat.# 20706). Concentration: neat;
 

Oven lemp.:35°C(hold5 min.) to 100°C@1°C/min., Inj./det. temp.:1 50°CI200cC:
 
Carrier gas:hydrogen@40cm/sec.; Split ratio:100:1 

11'-1 fl ..: " i\TIOi"AL 

1. acetaldehyde 
2. methanol 
3. ethanol 
4.	 acetone 
5.	 isopropanol 
6.	 n-propanol 
7.	 ethylacetate 
8.	 isobutanol 
9.	 aceticacid 

10. isoamylalcohol 
11 . active amyl alcohol 

2 

or on a Stabilwax? capillary 
column. This is an excellent 
column for the analysis of rum 
(Figure 1). This column also 
provides a good response 
acetic acid, which is 
quantitated to determine the 
stage of fermentation or 
maturity of scotch. (Figure 2). 

The Rtx®-624 contains a 
stationary phase that is 6% 
cyanopropylphenyl methyl ­
94% dimethylpoJysiloxane. 
The selectivity of the phase 
provides excellent resolution 
and quantitation of the flavor 
volatiles in rum and scotch, 
and should be the capillary 
column of choice for Gc. 

... . . . 00 . 

Rtx®-624 Column 
6001, 0.250101 10, 1.4 

cat.# 10909 

.
 

60m,0.25mm ID, l .4,llm Rtx·624(cat.# 10969).
 
1.0,lll split injectionusingaCyclosplitter" sleeve(cat.#20706). Concentration: neat;
 

Oven lemp.:35°C(hold 5 min.) to100°C@l aC/min., Inj./det.lemp .:l50°C/200°C;
 
Carrier gas: hydrogen@40cm/sec.; Splitratio: 100:1
 

-Ie ­

mailto:gas:hydrogen@40cm/sec.;Splitratio:100:1
mailto:gas:hydrogen@40cm/sec.;Splitratio:100:1


by Or. David Mannus 

I had the pleasure of pres enting 
a paper on our MX'f® capilla ry 
columns at the Ba laton 
Symposium in Si6 fok , 
Hu ngary during Sep tember 3­
5, 1997 at the invitati on of 
Klara Verebe lyi, owner of 
LAB -COMP, our distribu tor in 
Hungary. After almost twenty 
years in ch romatog raphy sa les . 
my know ledge of the subjec t 
would be described as fa irly 
good. However, my 
knowle dge pal es into 
insignificance alongs ide the 
great nam es in chrom atograp hy 
who atten de d the sy mpos ium : 
Kovats , Nyire dy, Go rog, 
Szepesy, Klebo vich , 
En gelh ardt , Davank ov and 
Kaiser as we ll as those who are 
associated, bu t were unabl e to 
a ttend: Horvath and Ettre. It 
has been my goo d fort une to 
work with, and learn a grea t 
deal fro m, Dr. Ettre . During 
hect ic sem inar tours of Can ada . 
he was happy to answer all of 
my que st ions often illustrating 
his replies on scra ps of pa per 
such as restaurant receipts or 
ai rline boardin g cards. 

The high light of the 
symposium was the celebration 
of the 70t h birthday of 
Professor Erv in sz. Kovats. He 
was born on Se pte mber 29 , 
1927 , in Budapest , Hu ngary, 
where he grew up. In 1945 he 
en tered the Techn ical 
Un iversity to study Chemical 
Engine ering. After rece iving 
his Diploma in 1949 he 
emigrated to Sw itze rland and, 
in 1951 , received a Chemica l 
Engineering Diploma and two 
yea rs later his Doc tora te from 
the Fed er al Tech nical 
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Univers ity in Zurich. He 
worked on his Doctoral the sis 
in the Lab oratory of Organi c 
Chemis try unde r the guidance 
of Professor Hans H. 
Gunthar dt, Thi s was fo llowed 
by ten years of inte nsive work 
with the Nobel Lau reate 
Pro fessor Leopold Ru zicka on 
a majo r project financed by 
F irmen ich & Ci e. , the lea din g 
Swiss manufact urer of esse ntial 
oils . In 1968 Dr. Kovats was 
appoi nted a full pro fessor a t the 
Ecole Pol ytech nique Federale 
(EPFL) in Lausann e where one 
year later he became head of 
the Labo ra toire de Che mie 
Tech niqu e . He retired fro m the 
EP FL in 1994, af ter twenty-six 
yea rs, when he bec ame a 
research professor at the 
Un iversi ty of Veszpre m, in 
Hun gary, where he con tinues 
his work tod ay. 

Professo r Kov ats is best known 
for the Kovats Re tentio n Ind ex 
System for subst ance 
characterisation in gas 
chromatography, which he 
developed during his research 
into the systematic study of 
essential oils. Dr. Kovats says 
" I real ized that the logarith mic 
distance of the pea k max ima of 
the ho mol og ues gives ma rks on 
the ch rom atogram similar to 
those on tape meas ures used by 
the tailor s. In re-evaluat ing all 
my data, the simplest 
hom olo gous series , that of n­
paraffins, was chosen as a 
base. Th e fixed po ints, the 
peak maxima, were de fined as 
100 time s the carbon number : 
500 at the pea k of n-pentane, 
600 at that of n-hexane, etc . 
The retention indices of ot her 
co mpounds were found by 

linear interpolation ." It m ust be 
remembered that this work was 
carried out in [95 8. Dr. Kovats 
and his tea m made the ir own 
instru ment ; the wo rld 's first 
au tom ated preparative gas 
chromatograph. In the next 
dec ade Ro hrsch neider and also 
McReyno lds used the retention 
index sys tem for their 
cha racterisati o n of the po lar ity 
of stationary phase s use d in gas 
chromatography. Th is 
ch arac terisation system is still 
universa lly used today by 
Restek and other phase and 
co lumn manufacturers. 

At the ga la evening as I 
enjoyed my coffee and my 
slice of Dr. Kovats' birthday 
cake, it occurred to me that, if it 

had not been for Dr. Kovats, 
our president. Paul Silv is, ma y 
not have founded Restek 
Corporation, MX'f® co lumns 
may never have been invented, 
and I wo uld not be here 
enjoying the beau ty and 
ambience of Ba laton nor 
travel ing to the man y other 
sym pos ia and trade ex posi tio ns 
in Europe . T hank you, Dr. 
Kovats , from everyone at 
Restek Corporation. 

Dr. Dave Man nus 
Eu ro pea n Sales Manage r 

Visit www.restekcorp.com 
for translated versions of 
this tribute to Dr. Kovats. 
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Dr. David Mannus (right) . and Kldra verebelyi (left), are proud to 
honor Dr. Kovats (center) at the Balaton Symposium this past fall . 
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by Dr. Konrad Grab 

Exploding GC ovens 
In the past , there have bee n 

orking Safely with Hydrogen as a Carrier Gas
 

Broad agreement is 

that hydrogen is 

the best-carrier gas 

for capillary GC 

applications. 

Nit rogen cannot ser iously be 
co nsidered as a ca rrier gas 
op tion, because diffusion speeds 
of the solute molecules are 
roughly four times lower than in 
hydrogen or helium, render ing 
the se para tion process 
exceedingly slow. Helium is the 
best alternative if hydrogen 
can not be used , but hydro gen 
enables faste r chromatog raphy 
whenever inlet press ure exceeds 
roughly 0.7 bar , wi th a rapidly 
expanding difference whe n the 
required inle t pressure increases. 
Hydrogen is almost a mu st for 
high- temperature work such as 
triglyceride analysis, and 
analysis with long co lumns such 
as fatty ac id meth yl es ter 
ana lys is on 100m co lumns. 
Also, hydrogen is available in 
unlimited amounts (using 
helium depletes limited natu ral 
resources). Hyd rogen cannot be 
used with thermoionic detectors 
and some mass spec trometers, 
but the main arg ume nt against 
hydrogen concerns safety 
because it forms an explosive 
mix ture with air. Can a lab 
manager take the responsibili ty 
for using hydrogen as carr ier 
gas? Yes, if som e simple safety 
measures are taken. 
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ma ny hydrogen ex plosions in 
GC ovens. I know of four in 
Switzerl and, the latest one 
probab ly bein g 15 years back . I 
caused one my sel f in the 
seventies during prod uction of 
glas s capi llary columns. I 
prepared about five columns a 
day using a procedure requiring 
fiv e heat treatments in a GC 
oven. I co uld install a co lumn in 
hardl y more than a second, 
virtually wi thout turning a 
screw. I set a high inlet pressure 
to remove the air and heated the 
GC at full power to 280 °C. One 
day. a co lumn had enough 
tension to pull the inle t out of 
the ferru le. Hydrogen ran into 
the ove n at abo ut I bar, without 
any restriction . Th e hea ting 
filam ents were red-hot (2.5 kW, 
in an o ld instrument) and ignited 
the mixture. The ex plosio n was 
heard through several labs. Th e 
instru ment see med to jump 
I -2cm from the bench and lost 
the du st from its top. Opening 
the door, I was amazed to see 
the glass capill ary co lum n 
han ging a bit lower than before, 
but not being broken. The door 
did not open as smoo thly as 
before, this being the only 
reminder of the event. 

The other explosio n in our lab 
occ urred shortly after an on­
co lumn inject ion for tIi glyceride 
analysis. We changed the 
colu mns almost daily, and the 
inlet was install ed rapidly, with 
a soft fitting used many time s, 
tightening by finge rs. As the 
syr inge needle did not enter the 
co lumn inlet easily, my 
coworke r pushed a bit harder 
than usual. The need le went 
down and he did the injection. 
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He started the program (with 

ba llist ic heating from the 
injection temperature of70°C to 
250°C) and switched on the 
recorder. He had ju st turned his 
back to the instru ment whe n 
there was the bang. In fac t, he 
injected into the ove n, because 
the syringe had pushed the 
co lumn out of the fittin g. Aga in, 
there was no damage, neither to 
the instru ment, nor to the glass 
capillary colu mn. 

The two other exp losions 
happened in other laboratories, 
in both instances because it 
remained unnot iced that the 
co lumn had been re moved from 
the instru ment. Somebody 
wanted to ba ke out the co lumn, 
set high inlet press ure and 
heated the ove n at full power. 
There wa s no need for coffee to 
wake up that morning. The 
instruments were slightly 
deformed , but were used for 

another ten years at least. 

4% Hydrogen, 630°C 
We had many large leaks with 
broke n co lum ns, poor 
connections, and experiments 
more outrageous than can be 
desc ribed here - and there were 
no explosions. Beside some 
good luck, this is due to the fact 
that explosions of hydrogen are 
much less like ly to occ ur than 
expl osion s of so lve nt vapors. A 
minimum of 4% hyd rogen in air 
is required fo r an explosion to 
occ ur, and the mixture must be 
heated to about 630°C to be 
ignited (in con trast to around 
0.1 % and hardly over 200°C for 
vapors of many solvents) . In 
fact , all the ex plos ions r know 
of occurre d with old 
instruments , characterized by 
high heat ing power and 

relat ively small filament s, which 

turned red-hot when heating 
ballistically. Newer instru ments 
with less heat ing power and 
la rger filaments hardly reach the 
temperature for ignition. Also, 
the 4% con centration is not that 
easi ly rea ched: co ncluding from 
the experience of man y cr itica l 
situations, it seems that the two 
most comm on risks in pract ice, 
breakage of the col umn or a 
leakin g con nec tion to an 
injector, hardly ever result in an 
ex plos ion. All ex plosions I 
heard of were the result of 
unhindered flow of hydrogen 
from the injector into the oven. 

MEASURES ENSURING 
SAFETY 

Hydrogen sensors 
•	 Risks must be taken seriously, 

even when it seems unli kely 
that severe damage may occ ur. 
S ince the ea rly eig hties we 
gradually equipped all of our 
ins tru ments with hydrogen 
sensors, a sma ll device ava ilable 
from var ious sources. So me air 
is picked fro m the zone of the 
oven ventillator and brou ght to 
a sensor detecti ng hydrogen in 
the concentration range of 0.1 to 
I %. When I % is reac hed, the 
gas chromatograph is switched 
to coo ling, which stops the 
heatin g and purges the ove n 
wi th ambient air. Usually a lam p 
b links and an alarm signal ca lls 
for attention. A luxury version 
even replace s the hydrogen in 
the carri er gas line wi th 
nitroge n. Th e sensor also goes 
off if concentrations of sol ven t 
vapors in the laboratory are 
high , which elimi nates a furth er 
risk (indepe nde ntly of whether 
hydrogen or helium is used as 
carrier gas). 



Flow-regulated carrier gas 
supply 
Classica l gas chromatographs 
regulate the carrier gas by 
pressure. W hen there is no 
colum n, such systems may 
del iver many liters of gas per 
min ute into the oven . Hewlett 

Packard introduced a flow­
regul ated system, in the worst 
case lim iting the flow into the 
ove n to the rate adjus ted for the 
application, i.e. co lumn plu s 
sp lit plus septum purge flo w 
rate. The maximum flow ra te is 
500 ml/min. Flow regulation 

strongly reduces risks, but is not 
conside red to be safe . A rough 
es timation prov ides some clues . 
A GC oven has an intern al 
volu me of arou nd 40 liters. The 
ex plosion limit of 4% is reac hed 
when the oven contains l .o-Iiter 
of hyd rogen . If the system leaks 
by 500 ml/min, it takes little 
more than 3 minutes to rend er 
the ove n a tmosphere explosive . 
If the imposed flow rate is 
IOOmlJmin only, however, the 
critical limit is ca lculated to be 
reac hed in 16 minutes . Thi s 
ass umes a tight oven, which is 
not reali stic ; hydro gen diffuses 

extremely rap idly and the oven 
atmosphere is exchanged in far 
less time than 16 minutes. 
Hence, with a leak oflOOmlJmin, 
the hydrogen concentration in 
the oven cannot reach the 
explosion limit. Potentially 
dan gerous flow rates exceeding 
IOOmlJmin are of interes t for 
split injection with high spl it 
ratios. If the high flow rate is 
turned down I minute after the 
injection, this eliminates this risk 
and also co nse rves ca rrie r gas. 
In sp litless inje ction, the 
adj us ted flow rate wi ll be 
su bsta ntially below 100ml/min 
anyway. In on-column injection , 
the flow rate during analysi s is 

far below the critica l minimum. 
It depends on the co nstruc tion 
of the injec tor seal. how ever, 
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whether the flow rate can be 
limi ted to a few milliliters per 
minute: during inject ion, a 
ro ta ting valv e leaks at a far 
higher flow rate , and pressure 
would coll aps when limi ting the 
flow rate to less than abo ut 
100ml/min. Hence, flow 

regulation or a restrictor limiting 
flow in a pressure-regul ated 
system ca n exc lude a dangerous 
hydrogen conce ntration in the 
oven . 

Intermediate storage in small 
cylinders 
Rather frequently a co lumn is 
dis mo unted without swi tching 
off the carrier gas sup ply. Other 
times a septum leaks to such an 
ex tent that the hot carr ier gas 
can burn fingers he ld many 
ce ntimeters above the septum . 
In bo th these situations , 
hydrogen may leak into the 
laboratory at high flow rates . 
The risk of a labo ratory 
explosion is mini mal, however. 
A sma ll laboratory conta ins 
maybe 50,000 lite rs of air. 4% 
of hydrogen corresp onds to 
2000 lite rs, i.e ., to the content of 

a full lO-liter cy linder at 200 bar 
pressure. Admi tted ly, mos tly 25 ­
or 50- liter cy linders are used, 
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but since the laboratory 
atm osphere is exc hanged man y 
times per ho ur, these cy linders 
would have to be emptied in 
minutes to reac h the explosio n 
limi t. Again , hydrogen is far less 
dange rous than solvents, for 
many of which 50- liter s of 

vapor is the limit , correspondi ng 
to a sp ill of around 250ml of 
liqu id solv ent. And, since the 
so lve nt vapors tend to form a 
" lake" above the floor, the 
exp losion limit is reached 
locall y eve n more rapidly. A 
simple safe ty meas ure ru les out 
large scale loss of hydrogen and 
is also a warning of massive 
leaks: Th e mai n reservoir, 
maybe a 50- l iter cylinde r, is no t 
directl y co nnec ted to the 
laboratory gas supply, but via a 
small daily reservoir. The large 
tan k is c losed (exc ept when 

almos t empty) . The gas is 
consumed fro m a 3- to 10-lit er 
cylinder, adj usted to the daily 

•	 consumption. A 3-liter cylinder 
f lied up to 50 bar con tains 150 
liters of hydrogen. If, for 
instance, three gas 
chromatographs consume 
IOOmlJmi n each (25mlJmin for 
the FlD), the cy linder mus t be 
refi lled every 25 hour s, which 

Gas supply system ruling out large losses: 
Gas is consumed from a daily reservoir and the well-observable 
manomete r provides control over the gas consumption . 

Normally
 
closed
 

lo Ge s 

Daily
 
reservoir
 

Large Designing a gas system? Request 
reservoir literatu re packet #59625 for 

information on Purus' Gas 
Systems from Restek. 
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suits when these instru ments 
work day and night. If filled to 
20 bar only, it would co ntain an 
amo unt we ll fitting the 
consumption of a worki ng day. 
A manometer or an e lectronic 
reado ut is positioned such that 
everybody will see it. If the 

dai ly reservoir must be refi lled 
on the sa me day, this is a 
warning and a leak wi ll be 
detected long before the large 
reservoir is emptied. The 
man ometer can be equipped 
with an alarm indicating low 
press ure. In Switzerland, this is 
a standard ins tallation found in 
many laboratories for more than 
20 years . 

Hydrogen generators 
Hydrogen generators are an 
alternative to the small dai ly 
reservoir. They de liver the gas 
at limited flow rates and totally 
avoi d the necessity of stori ng 
gas . If split injection must be 
possible at high spl it flow rate, 
howev er, rather large ge nerator s 
and/o r one for every few 
instrume nts are needed . 

Conclusion 
I understand the dilemma of the 
laboratory manager: he or she 
may rec ognize that hyd rogen is 
preferab le and cheaper tha n 
helium, but does not wa nt to 
take risks. Can these risks be 
managed? Hydrogen sensors 
rule out explo sions in the oven, 
and daily reservoirs or hydrogen 
genera tors el iminate risks in the 
laboratory (as well as cos ts 

•	 ca use d by large losses). 
Checking tightness of the gas 
plumbing every 6- 12 months is 
also advisable whether 
hyd rogen or helium is used . 

Dr. Konrad Grob can be 
reached by E-Mail at 

Koni@grob.org 



Making GCs Work Better 

Innovation 
Thi s is more than maki ng new 
columns or superior chemical "Restek was founded on supplying superior 
standards . Thi s also means 

quality, low-cost manufactured parts and helping you optimize your 
enti re GC system, from inlet to 

accessories for GCs. Restek offers a complete detector. Restek has designed 
and man ufactu red GC 

line of GC operating supplies and maintenance accessories for 13 years , and 
we improve upon , or innovate, parts - from our design innovations to our 
the existing produc ts. For 

original manufacturer replacement parts. At example, we offer deac tiva ted 
injection port s to minimize 

Restek, we do whatever it takes to provide you sample breakdow n. Whether 
it 's to make your job eas ier, to 

with the best products." improve you r chromatography, 
or to save you time and money, 

The GC Accessories Team 
we strive to be innovative. 

Quality 
Every product we manufacture 
is caref ully evaluated and 
tested to ensure high quality. 
We act ua lly use the pro ducts 
we make in our app lica tions 
and QA labs - befo re you use 
it, we use it. However, we 
th ink qualit y goe s beyond in­
house test ing. A lot trac king 
system let s us trace produc ts to 
the end user so we know from 
whe re your indiv idual product 
originated. And, we have a 
customer respo nse team 
dedica ted to ensuring your 
satisfaction after the sale . 

Technical Service 
We have chemi sts on call to 
answer your chroma tography 
ques tions . Befo re jo ining 
Restek . our experienced 

scientists have used the 
products and worked in outside 
labs. Real life answers for yo ur 
rea l-wo rld pro blem s. 

Price 
We offer co mpetitive prici ng 
on all GC accessories. 
Compare our prices to wha t 
you currently pay and you' ll 
see we offer the best value. 

Delivery 
The final element in meeti ng 
you r needs is fast del ivery. 
More than 97% of our pro ducts 
are shipped the same day the 

•	 orde r is placed. We pride 
•	 ourselves on ge tting the job 

done right and on time. Need a 
part in an emergency ? We can 
ship via ove rnight de live ry for 
emergency orde rs placed as 
late as 5:30pm EST. 

If you have a specific 

accessory design 

requirement, please 

contact your local 

distributor. 
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Restek now offers the 
replacement reducing nut for 
the HP 5890/6890 GCs. Made 
from high quality stainless steel 
and meets original equipment 
specifications. 

Genuine Restek Replacement 
for HP Part No. 18740-20800. 
Cat.# 22078, ea. 

Restek now offers the FlD/ 
NPD replacement capillary 
adaptor for the HP 5890/6890 
GCs. Made from high quality 
stainless steel and meets 
original equipment 
specifications. 

Genuine Restek Replacement 
for HP Part No. 19244-80610. 
Cat.# 22077, ea. 

Restek Trademarks: Rtx, MXT, Stabilwax, Rt-{3DEXsm, Rt­
{3DEXcst, Rt-yDEXsa, Silcosteel, Silcotlan, Carholllack, 
Pinnacle, RAS, Cyc losp litter; and the Restek logo. 

Other trademarks: Hypersil (Hypersil), lnertsil (GL Sciences), 
Kromasil (Eka Nobel), Nucleosil (Macherey-Nagel), and 
Carbowax (Union Carbide Corp.), XAD (Rahill & Haas, Co.). 

Restek now offers two jets
 
specifically designed for the
 
HP 6890 oc. The Standard
 
version made from high quality
 
stainless steel and the High
 
Performance version which is
 
Silcosteels-treated for optimum
 
inertness. Both are designed
 
with a fluted tip to guide the
 
capillary column into the jet.
 

Genuine Restek Replacement
 
for HP Part No. G 1531-80560.
 

Standard:
 
Cat.# 21621, ea.
 
Cat.# 21682, 3-pack
 

High Performance:
 
Cat.# 21620, ea.
 
Cat.# 21683, 3-pack
 

Avail
 

Restek now offers an easy-to­
use, updated version of the 
Compendium of Methods for 
the Determination ofToxic 
Organic Compounds in Air* on 
CD-ROM. This version 
includes the new second edition 
methods: TO-4a, TO-9a, TO­
lOa, TO-II a, TO-13a, TO-14a, 
TO-IS, TO-I6 and TO-I7, and 
the non-edited first edition 
methods: TO-I, TO-2, TO-3, 
TO-5, TO-6, TO-7, TO-8 and 
TO-12. 

A built-in search feature easily 
tracks down specific 
information. The key words 
entered will be searched across 
the entire compendium and all 

•	 Contains methodsTO-1 throughTO-17 

•	 Includes the new second edition methods and 
the non-edited first edition methods 

•	 Includes Adobe" Acrobat Reader®software 

individual documents 
containing the term will appear 
in a list. 

Two tables are also included to 
help find the appropriate 
method for your application: 
Brief Method Description and 
Applicability, and Method 
Applicability to Compounds of 
Primary Interest. 

The compendium CD-ROM is 
easy to use. The entire 
collection is built around a 

familiar and intuitive 
"hornepage" model, and 
navigating the exhaustive list of 
TO-Methods is as easy as 
pointing and clicking. 
Visit our web site at http:// 
www.restekcorp.com for a 
demonstration, or call us and try 
it yourself I 

* These methods were written by the 
U.S. Environmental Prot eel ion 
Agency's (EPA) National Risk 
Management Research Laboratorv 
(NRMRL). The 2nd edition was 
released in the fall of 1997. 

Direct the GC exhaust heat 
away [rom the Lab! 

These Air Diverters are made 
from high-quality aluminum 
and meet OEM specifications. 
Installation is easy. 

Genuine Restek Replacement 
for HP Part No. 19247-60510. 
Cat. #22076, ea. 

...........
Compendium of Methods 
for the Determination of 

Toxic Organic Compounds 
in Air, on CD-ROM 

cat.# 24280 
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in this issue
 
A complete solution for chlorinated :-----­

pesticide, herbicide, and PCB analysis. 
by Frank Dorman • 

Rtx-CLPesticides & 
. • Baseline resolution of the 22 chlorinated CLPesticides2 Columns 

For years, environmen tal pesticides in Methods 8081, CLP, and 608. .. .pg.1 
laboratories have strugg led New Molesieve SA PLOT .	 • Less than 25 minute analysis time. with various chlorinated Column 
pest icide analytical methods . .	 • High thermal stability with low bleed. .. .pg.3
Keeping track of resolution 
requirements and breakdown • Excellent inertness. Get More Dirt on the 
perfor mance criteria while Trident HPLC Guard 

• Unsurpassed performance for the 508 analyzing extracts co ntaining Column System 
pesticides and the 8151 herbicides. high-boiling contaminants is	 ...pg.4 

not easy. With the introduction 
of the Rtx-Cl.Pesticides and 
Rtx-CLPesticides2 columns 
from Reste k, it is now possible 
to analyze the 22 commo n 
chlorinated pesti cides with 
baseline resolution on both 
co lumns (see Figures 1 and 2). 
In add ition , the analysis time is 
less than 24 minutes on both 
columns, resulting in higher 
throughput of samples . Since 
the co lumns exhibit basel ine 
resolution, it is possible to 
combine the ca libration 
standards (Mix A and B) for 
most methods, again resulting 
in increased thro ughput by 
decreasing the num ber of 
injections for calibratio n runs. 

Stationary phase thermal 
stability and low bleed are also 
import ant column features so 
that sample contamination ca n 

• 

be minimized by programmin g 
to a high temp erature at the end 
of the analysis. The Rtx­
CLP estici des and Rtx­
CLPes ticides2 columns have 
330°C tem perature limit s, 
allowing for high temperature 
"bake out" to minimize the 
effects of high-boilin g 
contamin ants. Whil e these 
contaminants do n' t always 
appear in the GC-ECD 
chroma togra m, they can cause 
shifts in retention time, 
eleva ted baselines, and target 
compo und breakdown . 

The inertness of the stationary 
phase is import ant to minimize 
the possibility of on-colu mn 
breakdown. Restek has 
pub lished the deta ils of this in 
previous presentations I and 

issues of The Restek Advan­
tage' , Thi s is most often 
observe d in cyanopro pyl 
capillary column statio nary 
phases ("-170 I" ) which very 
often provides the best 
resol ution between target 
compo unds, but suffers from 
poor inertness and reduced 
ther mal stability. Both the Rtx­
CLPestic ides and the Rtx­
CLPes ticides2 columns have 

•	 excellent inert ness and will not 
be prone to the on-column 
breakdo wn problems observed 
with the "-170 I" phases. 

While the performance of these 
columns is unmatched for the 
22 chlori nated pesticides as 

• listed in USEPA 808 J , many 
labora torie s also use the same 
GCs for other analyses . It is 

Continued on page 2. 

Grape Flavor Analysis 
using the New 

Rt-yDEXsa Column 
.. .pg.6 

On the Care &Handling 
of Analytical Syringes 

.. .pg.8 

Practical Time Savings in 
Gas Chromatography 
Method Development 

.. .pg.10 

Silcosteel" Cylinders & 
Sample Loops 

...pg.13 

Peak Performers 
...pg.14 
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Continued from Page 1 

In summary, the combination stationary phase with the l.	 /997 Pittsburg h Conference, 
Paper 1187. of the Rtx-Cl.Pesticides and requirements of the method in 

2. The Restek Advantage, Summer 
common for the sa me instru­ Rtx-CLPesticides2 co lumns mind, Restek is leadin g the 

/9 96. 
ment s to be used for herbicide provide unsurpassed perfor­ way into the next era of 
analysis (EPA Method 8 \5 1) mance for the analysis of chromatograph y. If you are . I cosl-saving

Convenlen , 'Iable Ihaland the extended pesticide chl orinated pesti cides. They involved with the analy sis of kils areava' 
compound lists (Method 508). can be conditioned at the end • chlorinated pesticides and want include bolh Rtx· a 
The Rtx-CLPesticides and Rtx­ of eac h analys is to rem ove to improve your reso lution . 'des columns, 

CLpesllC1 and a 5­
CLPesti cides2 columns also high-b oiling cont am inant s capac ity to analyze dirt y uaidcolumn, . ~l!! 

g ack of PresS·T/gh.­exhibit excellent performance without degrading the station­ ex tracts, and increase your 
P conneclors.for these analyses as well, ary phase. They also give throughput, try the Rtx­


making them the clear choice imp roved response and reduced CLPesticides and Rtx­

for any pesticidelPCB/ breakdown of meth oxychl or CLPesticid es2 co lumns. Call your local distributor lor
 
herb icide analysis . and DDT. By designin g the more inlormation!
 

-.	 IIm- . 
The Rtx-CLPesticides column provides baseline resolution The Rtx-CLPesticides2 column is the ideal confirmation 
of 22 chlorinated pesticides in EPA 8081 in less than 23 column to the Rtx -CLPesticides column, with 4 elution 
minutes. order changes, baseline resolution of 22 components, and 

a run time of less than 24 minutes for EPA 8081 pesticides. 
19 

19 
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2 3 5 
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7 8 

11 13 
21 16 

10 15 17 20 
9 
\ 2 

14 18 

11 
13 21 

12 15 
16 

1h 2O 

~ ~\\1 
2 3 14 5 7 

6 

4 

It 
min. 10 12 14 16 18 20 22 

30m, 0.32mm 10, 0.50>tfTl Rtx-C LPesticides column (cat # 111 39) run in parallel 
with the Rtx-CLPesticides2 column. Oven temp. : 1200 G(hold 1min.) to 3000G @ 

9°G/min. (hold 10min.); Dead lime: 1.4 min. Carrier gas: He. 

Peak List for Fi9._u._re.....1 2 --'s ,;",,;;;a._n._d..._.. 

1. 2,4,5,6-tetrachloro-m-xylene 12. endosulfan I 
2. a-SHG	 13. dieldrin 
3. y-SHG	 14. endrin 
4. ~-SHC	 15. 4,4'-000 
5. Ii-SHC	 16. endolsulfan II 
6. heptachlor	 17. 4,4'-00T 
7. aldrin	 18. endrin aldehyde 
8. heptachlor epoxide 19. methoxychlor 
9. y-chlordane	 20. endosulfan sulfate 

10. a-chlordane 21 . endrin ketone 
11 .4,4 '-00E 22. decachlorobiphenyl 

min. 10 12 14 16 18 20 22 24 

30m, 0.32mm 10, 0.25>tfTl Rtx-CLPesticides2 column (cat # 11324) run in parallel 
with the Rtx-C LPesticides column. Oven temp. : 120°C (hold 1min.) to 3000 G@ 

9°G/min. (hold 10min.); Dead lime: 14 min . Carrier gas: He. 

_J/ 
y 
; : /~" " " " " " " " . 

Rtx-CLPesticides2 Column 

Descri tion Cat.# 

30m, 0.25mm !D, 0.20flm 11323 
30m, 0.32mm!D, 0.25flm 11324 
30m, 0.53mm !D, 0.42flm 11 340 

Ori inal Rtx-CLPesticides Columns Cat.# 

30m, 0.25mm !D, 0.25flm 11123 
30m, 0.32mm !D, 0.50flm 111 39 
30m, 0.53mm !D, 0.50flm 11140 
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by Andy Schuyler 

Restek' s nove l Rt -Msieve SA 
poro us layer ope n tube (PLOT ) 
column is now avai lable for the 
separation of the permanent 
gases (e.g. hydrogen , argon, 
oxygen , nitroge n, me than e and 
carbon monoxide) com monly 
ana lyzed in natural gas and 
pet roc hemical samples . Unlike 
packed molecular sieve 
columns, PLOT co lumns have 
fast ana lysi s times and can 
baseline resolve difficult to 
se para te components like argon 
and oxygen without cryogenic 
coo ling of the colu mn oven. 
Thi s critical resolution , 
demons trated in Figure 1, is 
easily obtained at 30°C in less 
than 7 minutes. 

PLOT co lumns are an exc ellent 
choice for fast separat ions of 
per manent gases and light 
hydrocarbons because they 
pro vide the high efficiency and 
retention req uired without the 
high pressures, wide peaks and 
long anal ysis time s encoun­
tered with pac ked co lum ns. 
Gas ana lysis systems often use 
multiple colu mns and valve 
switching, so it is cri tica l that 
the micron-sized par ticles 
coa ting the inside of the PLOT 
colu mn are completely 
immobilized. Restek has 
developed a series of revolu­
tion ary column coati ng and 
particle adhesio n techn ologies 
that produces PLOT co lumns 
wi th no part icle generation 

~	 (which ca n cause de tector 
noise and permanent damage to 
delic ate co lumn switching 
valves) and consisten tly high 

efficiency and retention time 
reprod uc ibility. 

Selection of PLOT columns for 
the analysis of gases co uldn' t 
be easier now that Restek 
offers a fully re-engineered 
prod uct line of PLOT co lumns 
inclu ding the Rt-Alumina, Rt ­
Msieve SA and 13X and 
several poro us po lymer 
columns such as Rt-Q PLOT 
and Rt-S PLOT. The Rt-Msieve 
SA is ideal for the separation 
of Hydrogen/Helium, A r/0 2, 

and noble gases . It is also an 
excell ent choice for rapid 
separa tion of perm anent gases 
in refinery gas or natu ral gas as 
shown in Figure 2. Note the 
excellent resoluti on, peak 
synunetry, and the rapid 
analysis time of less than 4 
minutes. 

Restek's re-engineered PLOT 
co lum ns incorpora te the lates t 
technological adva nces in 
colu mn coating and particle 
binding to provide affo rda ble, 
high quality co lumns wi thout 
particle generat ion . Th ese 
columns are rugged, easy to 
use, and provide excellent 
separations in less time than 
conventional co lumns . 

For a complete listing of PLOT 
columns, see Restek's /998 
Chromatography Products 
Cata log or ca ll your loca l 
dist ributor for technical 
support . 

_ ,	 .. , 

The Rt-Msieve SA provides baseline resolution of Argonl 
Oxygen in Air in under 7 minutes without cryo-cooling. 

N, 

0, 

Ar 

min. 2 3 4 5 6 7 

30m, 0.32mm 10 Rt·Msieve 5A PLOT column (cat # 19722). Column temp.: 3aoC ; 
Carr ier gas: hydrogen; Linear velocity: 30 em/sec.; Detector: MieroTCD. _	 .
 

The Rt-Msieve SA resolves permanent gases in refinery 
gas , natural gas , and transformer oil gas . 

He N, 

CH, 
CO 

, , , , , 
min. a 2 3 4 5 

30m, 0.53mm ID Rt·Msieve 5A PLOT column (cal # 19723). Column temp. : ioo-c
 
Carrier gas: hydrogen; Linearvelocity: 30 em/sec,
 

Injectortemp .: 30°C; Detector: TCD . 150°C; Altenuation: 8; Range: 0.05 AFS.
 

Descri tion Cat.# 

15m, 0.32mm ID 19720 

15m, O.53mm ID 19721 

30m, O.32mm ID 19722 

30m, O.53mm ID 19723 
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et 0 Di nt e 
Trident™ H L ......8 

C lu t m 
by Randy Romesberg 

•	 New 20 x 4mm cartridge offers twice the 
protection for extremely dirty samples. 

•	 10 x 2mm design reduces band 
broadening in LC-MS. 

•	 Trident's integral design eliminates 
troublesome tubing connections. 

Now you can catch even more dirt on the 

Trident HPLC guard column system with 

Restek's new 20 x 4mm guard cartridge. The 

longer cartridge offers twice the protection 

as the original 10 x 4mm for extremely dirty 

samples. For small internal diameter col­

umns a 10 x 2mm cartridge is now available 

which reduces band broadening in the small 

internal diameter columns used in LC-MS. 

The new sizes offer the same versatile 

configurations and convenient leak-free 

operation without the need for troublesome 

connecting tubing just like the original 

Trident system. 

Res tek 's inno vative Guard Column system co nsists of the analyti­
ca l column configured with our excl usive Trident" end fitti ng and 
XF filter fitting. Th is con figuration contains the standard internal 
frit as we ll as a repl aceable ex ternal frit , wh ich can be easi ly 
changed without d isturb ing the packed bed. Changing the ex terna l 
frit can reverse the effects of acc umu lated par ticles, such as high 
back pres sure or peak distortion . Add a "-700" to any Restek 
HPLC colu mn cata log number to order this basic con figur ation . 

The system can also be co nfigured to accept an integ ral guard 
cartridge for greater protec tion agai nst sample contaminants. The 
integra l design eliminates the need for a separate ho lder and 
connec ting tubing, which can ca use additiona l band broadeni ng. 
To obtain this co nfig uration, order any Restek HPLC column 
(inc lude the -700 suffix), the XG ma le fitting, and the app ropri ate 
pack of guard cartridges . 

For max imum protection against contami nants and particulate 
ma tter, the system can be con figured wi th bo th an integral guard 
cartridge and a replaceable external frit. To obtain this configura­
tion, order any Restek HPLC col umn (include the -700 su ffix), the 
XG-XF male fitting, and the appropriate pac k of guard cartr idges. 

ResleLCorporCl l io n 
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Trident" HPLC Guard Column Cartridges 

3-pack
 
Guard Cartridge 3!lJl1 5!lJl1
 

(lOx4mm) cat.# cat.#
 

Amino 911730210 911750210
 

Butyl NIN ' 91/250210
 

Cyano N/A* 911650210
 

Cyano Arnine 9 18630210 918650210
 

EcoSep N/A* 917150210
 

Methyl 911130210 911150210
 

Octyl 911330210 911350210
 

Octyl Amine 9 183302 10 918350210
 

ODS 911430210 911450210
 

ODS Amine 9 184302 10 918450210
 

PAH 917030210 917050210
 

Phenyl N/A * 911550210
 

Phenyl Amine 918530210 918550210
 

SAX N/A * 9 118502 10
 

Silica 911030210 911050210
 

TO-ll 9 172302 10 9 172502 10
 

Ultra CI8 N/A* 917450210
 

Kromasil C4 N/ A* 9202502 [0
 

Kromasil C8 N/A* 920350210
 

Krornasil CIS N/A * 9204502 10
 

Nucleosil C8 N/A* 930350210
 

Nucleosil CI8 N/A * 930450210
 

Nucleosil CN N/A* 930650210
 

Nucleosil SCX N/A* 930950210
 
* A Sum guard column call be subs tituted. 

All cartridges listed can be used with the app ropriate in-line holder! 
Holder for lcm Guard Cartridge: cat.# 2502 1, ea. 
Holder for km Guard Cartridge: cat.# 25061, ea. 
XG Fitting for lern Guard Cartidge: cat.# 25025, ea. 
XG Fitting for 2cm Guard Cartidge: cat.# 25063 , ea. 
XG-XF Fitting for lern Guard Cartridge: cat.# 25026, ea 
XG-XF Fitting for km Guard Cartridge: cat.# 25062. ea 
Replacement XF Filler Filting: cat.# 25024, ea. 
Replacement Cap Frits: cat.# 25022, 5-pk. 

Informative Technical Presentations at PittCon. 
•	 Development of a Unique, Stable Hydrophilic Bonded Phase for HPLC, 

(Paper # 742. Tues. March3. 4:05p.m.) 

•	 Method Optimization for the HPLC Analysis of Aldehydes andKetones 
(Poster # 1869P, Tues . March 3) 

•	 Evaluation of a NovelHPLC Cartridge Design and Column Protection 
System 
(Poster #1928P, Tues.. March 3) 

•	 Enhanced Resolution of Parabens and Amines in Oral Solutions 
(Paper # 1219. Inuts., March 5, 10:45a,m.) 

I~lo'sle~ CcrpJrulion 

2-pack 
Guard Cartridge 

(20x4mm) 

Amino 

Butyl 

CyanoAmine 

Cyano 

EcoSep 

Methyl 

OctylAmine 

Octyl 

ODS Amine 

ODS 

PAH 

Phenyl Amine 

Phenyl 

SAX 

Silica 

TO-ll 

Ultra CI8 

WPButyl 

3-pack 
Guard Cartridge 

(IOx2mm) 

Amino 

Butyl 

Cyano Arnine 

Cyano 

EcoSep 

Methyl 

Octyl Amine 

Octyl 

ODS Amine 

ODS 

PAH 

Phenyl Amine 

Phenyl 

SAX 

Silica 

TO-ll 

Ultra CI8 

WPButyl 

WPButyl 

-5­

5!lJl1 

cat.# -9 11750220
 

9 11250220
 

9 18650220
 

91165022 0
 

9 17 150220
 

9 11150220
 

9 18350220
 

9 11350220
 

918450220
 

9 11450220
 

917050220
 

9 185502 20
 

911550220
 

911850220
 

9 11050220
 

9 17250220
 

917450220
 

9 13250220
 

5!lJl1 
cat.#
 

9 11750212
 

911250212
 

918650212
 

91165021 2
 

9 J71502 J2
 

91115021 2
 

9 183502 12
 

91135021 2
 

91845021 2
 

91145021 2
 

9 170502 12
 

918550212
 

9 115502 J2
 

911850212
 

9 11050212
 

91725021 2
 

9 174502 12
 

91325021 2
 

913250210
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by Sherry Sponsler 

•	 Gamma-cyclodextrin provides unique chiral 
separations. 

• O.25mm and O.32mm IDs are ideal for use in 
GCIMS flavor analysis. 

•	 Thermally stable to 230°C with low bleed. 

Recent articles have dem on­ T he enantiomeric ratios of 
strated the utility of beta ­ ce rtain chiral compoun ds found 
cyc lodextrin columns for flavor in flavorings can sometimes 
analys is, but sometimes the revea l adulteration. Two chiral 
larger gamma-cyclo dex trins indicators in gra pe flavor are 
provide bette r enan tio­ meth yl 3-hydroxy butyrate and 
selectivity of chira l indicat ing ethyI3- hydroxybutyra te . 
co mpounds . Restek's new Rt­ Meth yl 3-hydroxybut yrate is 
yDEXsa co lumn prov ides race mic and (Rj -e thyl 3­
better separation of specific hydroxybuty rate is at lea st 77 % 
chiral co mpounds in grape predominant in natural grape 
flavor than most beta­ flavo r. Extreme alterations of 
cyc lodextrin pha ses. thes e ratios can indi cate that 

the flavor is not completely 
au thentic. -.	 ., 

The Rt-~DEXsm column exhibits poor enantiomeric 
separation of methyl 3-hydroxybutyrate and ethyl 3­
hydroxybutyrate in grape flavor extract. 

4 

1. methyl (S)-(+) -3-hydroxybutyrate 
2. methyl (R)-(-)-3-hydroxybutyrate
 
3 ethyl (S)-(+)-3-hydroxybutyrate 3
 
4. ethyl (R)-(-)-3-hydroxyb utyrate 

2 

/1 -----' 

, , , , 
min. 14 16 18 20 22 

30m, 0.32mm 10, 0.251lfTl R t-~o EXsm (cat# 13104) . 1,uI split injection of methyl 
and ethyl 3-hydroxybutyrate. On-column concentration: -150ng/enantiomer. Oven 

temp.: 40°C (hold 1min.) to 200°C @ 2°C/min., Inj. & Del. temp.: 200°C & 230°C: 
Carrier gas: hydrogen; Linearvelocity: 80cm/sec. set @ 40°C: Split ratio: 25:1 . 

Beta -cyclodextrin stationary 
phases provide en anti 0 ­

selectivity for a variety of 
chira l co mpounds, but not for 
me thy l3-hydroxy but yrate and 
ethyI3- hydrox ybutyrate . 
F igu re 1 illu strates analysis of 
these compou nds on an Rt­
~ DEXsm , a 2,3-di-O-methyl -6­
O-tert-bu ty ld imethy l s i lyl -~­

cyc lodextrin colu mn . The 
co mpounds tail and ex hibi t 
poo r enantiomer sepa ration . 

Beta-cyclodex trins with 
d ifferent deri vatives can he lp 
incre ase selectivity. Figure 2 
reveals that the Rt-~DEX sa , a 
2,3-d i-O-acetyl-6-0-tert­
butyldimethy lsi I yl - ~­

cy clodextrin column , improves 
en antioselectivity for methyl 3­
hydroxy butyrate but not for 
ethyI3- hydroxybutyrate . 

-. '0 

I
• •I-=-"---'
 

Alt houg h the exact mecha­
nisms of compound­
cyclodextrin interaction are not 
known , it is evide nt that the 

size of the cyclodextrin cav ity 
is importa nt. Perhaps some 
compounds may be too large to 
effe ctively interact with the 
cavi ty siz e of beta­
cyclode xtrin, whi ch is com­
posed of 7 glucopyranose 
units. Gamma-cyclodextrins 
are com posed of 8 glucopyra­
nose units and possess a larger 
cavi ty, which ma y be mor e 
interactive with larger chira l 
molecules. 

Ana lysis of me thyl 3 ­
hyd roxybutyrate and ethyl 3­
hydroxybutyrat e on the new 
Rt-yDEX sa column reveals 
exce llent chiral sele ctivity for 
both , as shown in F igu re 3 . 

. 
The Rt-~DEXsa column exh ibits improved enantiomeric 
separation of methyl 3-hydroxybutyrate but not for ethyl 3­
hydroxybutyrate in grape flavor extract. 

1. methyl (S)-(+)-3-hydroxybutyrate 
2. methyl (R)-(-)-3-hydroxybutyrate 
3. ethyl (S)-(+) -3-hydroxybutyrate 
4. ethyl (R)-(-)-3-hydroxybutyrate 

4 

/1 _ _ -----' 

,
 
min. 14 16 18
 

30m, 0.32 mm 10, o25,LITI Rt-~DE Xsa (cat # 13108). 1~ split injection of methyl 
and ethyl 3-hydroxybutyrate. On-column concentration: - 150ng/enantiomer. Oven 

temp.: 40°C (hold 1min.) to 200°C@ 2°C/min., Inj. & Del. temp.: 200°C & 230°C: 
Carrier gas: hydrogen; Linear veloc ity: 80em/sec. set @ 40°C; Split ratio: 25:1 

·C·
 



Peak shape and enantiomer 

separation are improved using 
the larger cyclodextri n 
molecules . 

The Rt- yDEXsa con tains 2,3­
di-O-acetyl-6-0- tert­
bu tyld imethyls ilyl- y­
cyc lodex trins that are di ssolved 

into cyanopropyl ph enyl 
stationary phase (Rtx ®-170 I) . 

This composi tion pro motes 
thermal stabi lity to a maxi mum 
temperature of 23 0°C and 

longevit y that is comparable to 
other capi llary col umns. Th is 
co lum n is avai lable in 0 .32 mm 
ID and also 0 .25 m m ID for 
d irect in terfacing into a mass 
spectrometer. Co lumn dimen­
s ion and sta tio nary pha se 
sta bility pro mote ut il ity for 

GCIMS an a lysis as wel l. 

Beta-cyclodextrin phase s can 
separate a va riety of c hiraJ 

ind icating co mpounds in 
flavors, but are not effective in 

all ap pli cations. Using di ffe rent 
cyclodextri n de rivative s can 

help chira l se lectivi ty, but 

goi ng to a larger cyclodextri n 
some times is necessary. 
Switch ing from a 2,3-d i-O ­

methy l-6-0-tert­
butyld i methylsil y l- ~­

cyc lodex tri n to a 2,3-di-O­
acetyl-6-0- tert­
buty Id imethylsil yl-~­

cyclodextrin colu mn partiall y 

improved ena ntiomer separa­

tion for chiral indicating 
compounds in grape flav or. 
However, the 2,3 -di -O -acety l­
6-0- tert-buty ldimethy lsi ly l-y­
cyclodextrin co lumn pro v ided 
the be st results. The new R t­
yDEXsa co lumn can offer 
chira l se lectiv ity for certain 

separat ions that are not 
ac hievable w ith beta­
cyclodextrin co lumns. 

mal· · · · · · · · · · · · · · · · · · · · · · · · 
The new Rt-yDEXsa column reveals excellent chiral 
selectivity for both methyl and ethyl 3-hydroxybutyrate in 
grape flavor extract. 

4 

1 methyl (S)-(+)-3-hydroxyb utyrate 2 
2. methyl (R)-(-)-3-hydroxybutyrate 
3. ethyl (S)-(+)·3-hydroxybutyrate 
4. ethyl (R)-(-)-3-hydroxybutyrate 

3 

min. 20 22 24 26 

30m, 0.32mm 10, 0.25!lm Rt-yDEXsa (cat # 1311 3) 1!l1 split injection of methyl and 
ethyl 3-hydroxybutyrate. On-column concentration: - 150ng/enantiomer. Oven 

temp.: 40°C (hold 1min.) to 200°C@ 2°C/min , Inj. & Oel. temp.: 200°C & 230°C; 
Carrier gas: hydrogen; Linearvelocity: 80cm/sec . set @ 40°C; Split ratio: 25:1 

Call today for your free
 

copy of Restek's
 

" A Guide to the
 

Analysis of Chiral
 

Compounds by GC"
 

cat.# 59889 

~~ .,:;',.. , .. , . 

1[( ... ' Rt.yDEXsa Columns 

Description Cat.# 

30m, O.32mm 10, O.25/-lm 13112 

30m , O.25mm !D, O.25/-lm 13113 

Restek offers a wide range of cyclodextrin columns for the 
analysis ofmany chiral compo unds. 

Rt-~DEX sm Columns 
30m, O.25mm 10, O.251lm 13105 

30m, 0.32mm 10, 0.25/-lm 13 104 

Rt-~DEXs e Columns 
30m , 0 .25mm 10, 0.25/-lm 13107 

30m , 0.32mm 10, 0.25 /-lm 13106 

Rt-~DEXsp Columns
 
30m , 0.25mm 10, 0.25 /-lm 1311 1
 

30m , 0.32mm 10, 0.25/-lm 13110 

Rt-~DEX sa Columns 
30m, 0.25m m 10, 0.25/-lm 13 109 

30m , 0,32mm 10, 0,25/-lm 13 108 

Rt-~DEX c st Columns 
30m, 0 .25mm 10, 0.25/-lm 13 103 

30m, 0.32mm 10, 0.25 /-lm 13102 

Rt-~DE Xm Columns 
30m, 0.25mm 10, 0.25/-lm 13100 

30m , 0.32 mm 10, 0.251lm 131 01 

For more information on this analysis, 
call your local distributor and request the 

" Grape Flavor Analysis using the New 
Rt-yDEXsa Column" Application Note. 

(CIII.#59553 ) 

I NTE r~ '1AnONAL
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Needle Gauge Size
 

Gauge Nominal Nominal 
00 ID 

265 .47mm .13mm 
26 .46mm .26mm 
25 .51mm .26mm 

235 .64mm .15mm 

23 .64mm .34mm 
225 .72mm .15mm 

22 .72mm .41mm 

Gauge Nominal Nominal 
00 10 

265 .019 in. .0050 in. 

26 .018 in. .0102 in. 

25 .021 in. .0102 in. 
235 .025 in. .0060 in. 
23 .025 in. .0132 in. 

225 .028 in. .0060 in. 

22 .028 in. .0162 in. 

The Care and Hantl1il
 
Compiled by Doug Elliott from the Technical Lite, 

High quality laboratory syringes are precision fluid 
measuring and delivery devices. They are not designed 

to be disposable. Maintenance is the key factor in 
determining the life-time of a syringe. With proper care 

and handling, quality laboratory syringes will provide 
superior performance for many years. 

Before using a syri nge, always inspect it 
for cracks in the barrel or for needle tip 
burrs . A crac ked barrel syringe may leak or 
break during use and should be dispo sed of cleaning co nditions may deteriorate the 
properly. Needle tips can be dre ssed by bond, resulti ng in frozen plungers and 
usin g fine emery paper. carborundum, or a plugged needles. For this reason, you 
soap stone to sharpen and remove burrs . should avoid immersing the syringe in the 
Prevent sample ca rryover by flushing the cleaning solution for prolonged times.) 
syringe with so lvent 5-20 times. Caution' Allow the syringe to air dry befo re being 
The first 2-3 washes should be discarded placed into storage. 
into a waste container and not returned to 
the clean solvent vessel. Tech Tip: 

When reinserting a Teflonr -tipped plunger 
Routine Maintenance into a syringe barrel, lubricate the tip with 
To clean the syringe and plun ger for water or a solvent compatible with the 
storage it is best to use a so lvent known to sample. Do not pump the plunger when it 
be effective in solvating the sample and is dry to pre vent premature wear and 
pre ferab ly be non- alkaline, non-phosphate, possible leakage. To restore the Teflon": 
and non -detergent based . Remove the tipped plunger seal or to reduce excess 
plunger from the barrel , rinse with solvent plunger f orce. take advantage of Teflon 's 
and gently wipe it with a lint free tissue. . fl ow properties by heating the assem bled 
Always avoid touchi ng the plunger since . syringe in an oven at 60 °Cfor 10-20 
any abrasions, sc ratches, or skin oils will minutes. 
often interfere with proper plun ger 
ope ration . Rein sert the plun ger into the 
barrel and pump dei oni zed wate r, acetone, 
or suitable so lvent through the needle and 
sy ringe . (A lthough the adhesives used to 
ceme nt the needle s to the syringes are 
chemically resistant , some solvents and 

RestekC or poroli on I' TEP~An(JNAL-8­
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ure of Hamilton Company and SGE, Incorporated 

Needle Considerations 
When se lec ting a needl e, choose the 
largest outside diameter effective ly 
possible to minimize the chance of 
bending. The inside diame ter should be 
kept to a mini mum (' s ' designation ). Thi s 
minimizes the needle dead volume while 
increasing the wa ll thickness to strengthen 
the needle without compromi sing the 
ability of the syringe to draw normal 
viscos ity samples . Medium to high 
viscosity samples should be diluted prior to 
use or a larger ID needle should be 
se lected. 

Should a needle become clogged, do not 
attempt to clean it by forcing liqui d or 
compressed air through the syringe. 

es ive res sure will split the barrel. 
Rem ove the pI ngen . m the syrin ge and 
use need le clean ing wire s to dislodge any 
foreign material or residue build-up. Rinse 
with the appropriate so lvent and air dry to 
compl ete the proce ss. 

Heated syringe cleaners were designed 
primar ily for cleaning the plunger-in­
needle microvolu me syrin ges. They use a 
co mbination of heat (>3 50°C) and vac uum 
to vapori ze and extract co ntaminants from 
syringe needles . Because they require an 
open flow to work effec tive ly, they ca nnot 
work in cleaning plugged needles and 
freeing seized plun gers . By usin g a voltage 
rheo stat to lower the chamber temperature 
to -50°C , the syringe cleaners can be used 
success fully to clean gas-tight and 
microliter vo lume sy ringes. 

WARNING! Never force a plunger. Do 
not pump the plunger when the needle is 
blocked as the high pressure gen erated 
could crack the barrel. Always avoid any 
unnecessary movement ofplungers when 
the syringe is dry. Damage to the inner 
barrel or plunger could result. 

Conclusion 
Today 's high qualit y laboratory syringes 
are engineered devices desi gned for 
accuracy and precision. With the proper 
use and care they will provide yea rs of 
superior perf ormance. Thi s performan ce is 
dire ctly relat ed to the cleanliness of the 
sy ringes . 

You will find the mo st popular styles of 
laboratory syr inges from Hamilton and 
SGE in Restek 's 1998 Chromatography 
Products Guide. Special orders can be 
placed if there is a syr inge type or serv ice 
co mponent you need that is not listed in 
the catalog. Please call us at 1-800-356­
1688, ex t. 4 . 

We would like to hea r from you on how 
you keep your syringes working well for a 
long time. We will pass this information 
alon g to the other reade rs when we wri te 
about recommended sampling and 
inje ct ion techn ique s in a futu re article . 
Contact Dou g bye-mail at: 
dou g @reste kco rp.com. 

-9- INTERNATIONAL 



• 
I ~YolU U 

by Chris Linton, Sherry Sponsler, & Jingzhen Xu 

The speed of analysis in capillary gas chromatogra­
phy can be significantly improved by reducing the 

bore size of the column «100~lm). Researchers have 
Selectivity, efficiency and time are interdependent in successfully produced chromatograms on the order 
chromatography. Theoretically we can predict the of milliseconds using this approach. Unfortunately, 
minimum time required to maximize selectivity and heavy demands are placed on sample introduction
efficiency. 

and peak detection which are not within the realm of 
capabilities of common instrumentation. The follow­Considering: 
ing discussion concentrates on practical time reduc-Tp = the time to get a solute past 1 plate 

tion in gas chromatographic separations usingNreq = the number of plates required for resolution 
Tr = retention time required for desired resolution standard diameter columns and sample lntroductlon 
H = height equivalent to a theoretical plate with the Hewlett-Packard 5890 GC. 
~ = linear velocity 
k' = partition coefficient 
a. = selectivity ratio Temperature Programming 

1+k' the amount of time a solute spends in the Sample mixtures may contain analytes that vary in volati lity to the 

stationary phase extent where temperature programming bec omes esse ntial in the 

R resolution analysis. A temperature program can be selected such that high 
volatility compounds elute at low column temperature and low 

Tr = Nreq*Tp volatility compounds elute at higher column temperatu re ensuring 

Tp = (1 +k' /~)H the minimization of k' values. Program rates may be as high as 25 
degrees per minute or greater in order to achieve near optimum k' 

so: Tr = Nreq(1+k ')(H /~) values. 

substituting: 
Nreq = 16R2(a.\a.-1 )2(1 +k'\k')2 Purnell equation Anothe r important aspect of temperature programming and col umn 

se lect ion is the requirement that all analytes elute durin g the 
so: Tr = 16R2(a.\a.-1 )2[(1 +k ') 3\(k ') 2J(H \~) temperature program. This general rule helps to defi ne col umn 

solve for the first derivative holding all values length and limit s analysis time and band broadening by preventi ng 
constant except k' isothe rma l elu tion of low volatility analytes. Sin ce the temperature 

program was not op timized for the 45-meter co lumn in Figure 1, 
Tr = C(k'3+3k'2+ 3k'+1)\k'2) the last five components were forced to e lute unde r isothermal 

dTr/dk' = C - 3Ck'·2- 2Ck'·3 condi tions. 

in order to find Tr minimum, dTr/dk' must be set to 0 The Limitation of Length 

k'3- 3k' - 2 = 0 k' = 2 or-1 Longer co lumns ge nerally provi de greater cha llenge for the 
ge neration of time sav ings in gas chromatography. Stationary 

Theoretically, the optimum time for a solute to exit a phases have inherent maximum ope rat ing tempera ture s whic h in 
column is at k'=2. At this time, selectivity and efficiency turn limits the the ex tent of a temperature program . Therefore, a 
are optimized. Unfortunately, this model breaks down if minimum length of column s hou ld be chosen to provide not 
a multicomponent sample is considered (all analytes onl y the minimum required plates but the shor test retention 
cannot have k'=2). In reality, column length, initial times around the optimum k ' value of 2. The st ationary phase 
starting temperature and temperture programming can must provide adequate retention(fiIm thickness) and selectiv­
be utilized to adjust retention times close to the theoreti­ ity for the resolution requirements of the sepa ra tion a t hand. 
cal optimum k'=2. The stationary phase must provide Th e following se t of chlori nated pest icide chro matograms 
adequate retention (film thickness) and selectivity illustrates the differences between a near optimized separation on 
for the resolution requirements of the separation at a 15-meter co lumn and the same chro matogra phic con di tions using 
hand. a 45 -meter col umn . Notice tha t the retention time s are nearly half 

on the IS-meter co lumn and all com ponents are fully resolved. 
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Under optimized conditions, a shorter column can provide improved resolution and decreased analysis time compared to 
a longer column . 

Temp . program ends 
coelulion 

11 
10.11coelulion . - . Isothermal 

7 15
 

6
 14.15 
2 3 17 19
 

45
 13 9
8 140 18 21
 

12
 6 
20 

\ 
16 22 

2 345 

I...... ­\ ' l..-. 

22 

21 

20 

18 

17 '1 9 

16 

13 

min. 1 2 3 min. 2 3 4 5 6 

15m, O.25mm 10, O.25J.11ll Rtx-Cl.Pesticrdes column. 45m, O.25mm 10, O.25J.11ll Rlx-CLPeslicides column.
 
Oven temp.: 200°C to 300°C @ 25°C/min. Carrier gas : hydrogen. Oven temp .: 200°Cto 300°C@ 25°C/min. Carrier gas: hydrogen.
 

Initial Starting Temperature Peak List for Figures 1 & 2 
In temperature programm ing and isothermal gas ch romatography, 

1. 2,4,5,6-tetrachloro-m-xylene 12. endosulfan 1 a time sav ings may be generated by cho sin g an initi al s tarting 
2. a-SHC 13. dieldrin 

temperature which allows for the eluti on of the first ana lyte near 3, "{-SHC 14. endrin 
the solvent front. Starting at initial temperatures whi ch are too low 4. P-SHC 15. 4,4'-000 
creates an empty gap in time which does not make sense theoret i­ 5. Ii-SHC 16. endolsulfan II 

6. heptachlor 17. 4,4'-00T call y due to k' elevat ion . The chromatograms in Figure 2 illu strate 
7, aldrin 18. endrin aldehyde 

the retention tim e differences ge nera ted by start ing temperatures 8. heptachlor epoxide 19. methoxychlor 
of 40°C and 200°C in the chlorinated pesticide analysis, 9. '[chlordane 20. endosulfan sulfate 

10. a-chlordane 21. endrin ketone 
11 .4,4 '-00E 22. decachlorobiphenyl 

II1II " , . , .
 
At higher initial temperatures, analysis times can be decreased without sacrificing resolution. 

1 

11 
coelulion 

157 . 
6 17 19 2 3 

I 13 5 a9 
14 ~I 18 21 

12 22 
20 

16 

\ e.­
- \... 

min. 1 2 3 (, 10 

15m, O.25mm 10, O.25J.11ll Rtx-C LPestlcidescolu mn. 15m, 0.25mm 10, 0.25,wn Rtx-C LPesticides column. 
Oven ternp .: 200°Cto 300 °C @ 25°C/min. Carrier gas: hydrogen. Oven ternp .: 40°(; to 300°C@ 25cC/mln. Carrier gas: hyd rogen. 
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Continued from page 11. 

Choosing a Carrier Gas 
Figure 3 illustrates the importance of using hydrogen carrier gas _ ., "", .. , .
to create time savings in gas chromatography. Notice the slopes of 
the van Deem.er plot curves for each of the represented gases. The van Deemter plots demonstrate the benefits of using 
Hydrogen can be used at much higher speeds without significant hydrogen carrier gas at increased speeds and low HETP 
increases in HETP. Therefore, hydrogen carrier can generate more values. 
plates per time than nitrogen or helium making it the time saving 
carrier gas of choice. As an example, the chromatogram to the left 1.5 
in Figure I was generated at approximately 80cm\sec., which is 

C-17 @ 160°C (k = 5)twice the theoretical optimum for hydrogen carrier. 
30m, O,25mm 10, 025~m Rt ~·1 

~ 1.0 
EConclusion E 

The preceeding discussion was presented in order to provide some
 
practical guidelines in gas chromatography method development
 
in a fashion that may help the analyst save time---our most :I: 0.5
 He (u""= 20)
 
precious resource. The relationship of selectivity, efficiency and
 
time must be realized by the analyst allowing one to choose the
 
appropriate column dimensions, stationary phase, and carrier gas.
 

o'--_-'--_-'-_-'-_~_--'-_--l._--'_---J__.... 

In theory, it is fairly easy to derive optimum retention in gas 10 20 30 40 50 60 70 80 90 
chromatography. Unfortunately, real world samples provide many Average Linear Velocity (em/sec.) 
challenges resulting in deviation from theoretical calculations. The 
separation of multicomponent mixtures will always require a temperature programming. The culmination of these ideas should 
selective stationary phase and thoughtful selection of chromato­ be useful to the analyst concerning practical time reduction in 
graphic parameters such as initial starting temperature and capillary gas chromatography. 

Chromatogra h Reference Book 
Modern Practice ofGas Chromatography, 3rd Edition 
(Edited by Robert L. Grab, Villanova University) 

A book for both beginners and specialists, this work covers prin­
ciples, instrumentation techniques, and applications of Gc. 

John Wiley & Sons, Inc., 1995· 800pp.
\ c;\lIQlcat.# 20464 , ea.tI<' ",,,,,< 

~ ",,'If\ 
\0 \1\\ t""'bl\ ,1\0 0\\"; TT 

Samplingr4 " n~ fjJis ofAirborne.Pollutants
 
(Eric D. Winegar'a':zaLawrence H. Keith) On'Cotllmn ~n ca t .# 20451, ea.
 

S1" /n C)P'lil; . n 
This book provides y ~u ,with the tools, techniques, and procedureS l~:lPh " 
you need to understand and conduct successful sampling and analy- " 
sis projects. From electro~al remote sensing to new directions ~', 
in sampling teC:hniques, this is your guide! 

1993· 384 pp. 
cat.# 20468, ea. 
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For the accurate collection &analysis of sulfur 
compounds in refinery & natural gas. 

Stainles s steel sam ple cy linders 
are co mmonly used in the 
coll ection and ana lysis of 
refinery and natural gas 
samples. Th ese samples ofte n 
contain trace amou nts of sulfur 
contai ning compou nds such as 
hydrogen sulfide, merc apt ans 
and disu lfides. Su lfur 
compound s in refinery gas can 
interfere with reactions or 
damage catalys ts in many 
pet roche mical processes. S ince 
su lfur compounds qui ckly react 
wit h s ta inles s steel surfa ces , 
accu rate de termination of these 
acti ve co mpo und s is 
impossible when using normal 
sample cyl inders. 

_ • • •• • •••• , 

The solu tion to this problem is 
Si lcostee l'P- trea red sampling 

cy linder s. Restek's Silcosteel" 
process produce s a thin layer 
of silica on the stainless steel, 

result ing in a very inert 
surface. Even trace levels of 
sul fur co mpo unds can be 
collected and stored in a 
Silc ostee lv-treated cylinder 
without significant loss. Figure 
1 shows the sta bility of several 
co mmon sulfur co mpo unds at 
- 5.0 ppm in a Silcosre el" ­
trea ted sta inless steel cy linder. 
The res ult s indicate the 
stability of sulfur compounds 
over a 168 hour (7-day) period . 

• • •• e • • •• • • • • • 

Sil costeel v-treated samp le 
cyl inders combine the inertness 

of glass with the strength of 
stain less stee l and are ideal for 

the ana lysis of sulfur 
co mpounds in refinery and 

natural gas samples . 

Results indicate no significant loss of sulfur compounds 
when stored in a Silcosteel" cylinder for up to 7 days. 

5.4 
hydrogen sulfide 

5 2 r----:::=--::-----::-::-:~~~~~ 
50 dE 

c. 4.8 
c. 

4 6 ._-.--.---w---w-- - - - --.. 
dimethyl sulfide 

42 +-- -+-- +---+--- -+----+-- -+---1 
4.4 

Hours-« 0 24 48 72 96 120 144 168 

Sample Cylinders 

• 1J4" NPT double-ended cylinders. 
• Rated to 1800 psig D.G.T. 

75cc 24271 

150cc 24272 

300cc 24273 

C linder Size Cat.# 

500cc 24274 

1000cc 24275 

I~ilco a I 
P
 Silcosteel" Sample Loops for:
 

G C HPLC 
Cat.# Size Cat.# 

• Available in sizes from 5~ 1 to 5mls . 22803 5~1 22805 
• For GC and HPLC use. 

22804 IOgl 22806 
• Fittings supplied for easy connection to valve. 

2280 1 20~1 22807 

Prevent your an alyte s from being ad sorbed in the sample loop of 5ml 22802 
your chro matographic system by using Silcos teelv-t reated sa mp le 
loops fro m Restek. 

eu· INTER ATiC )~A L 



Syr nge for the Hewlett-Packard 7673
 
Auto ampler 

SG E Syringe 

Restek now carries a 
full line of HP 7673 

Autosampler syringes 
HP 7673 Fixed Needle (F)HP 7673 10/-11. Autosampler Cemented Needle (ASN) 

made by Hamilton and 
SGE. Whether it's the 
standard fitted metal Single Syringes HA:\I1LTO:": 

plunger Microliter® 
Volume eedle Ha milton Hamilton Restek 

style or the Teflon®· (j.lIl Termination Model cat. # cat .# 
tipped Gastight® 

design, or a O.5~ I Standard Microlite Syrlnges 

Limited Volume to 0.5 R 7000-5 86276 24895 

250~1 Large Volume, 5 AS IF 75 87987 20168 

we have the HP 5 ASRNIR 75 87957 20172 

Autosampler syringe 10 ASNIF 701 80387 20167 

to meet your analytical 10 ASRNIR 701 80357 20171 

requirements. 
Gastigh Syringes 

Hamil ton and SGE syringes 5 175 80074 24893 

are designed to meet critical 10 1701 80080 24894 
auto sampler spec ifications. 10	 1701 80087 24896 

•	 The cone-shaped needle 
point style is developed to 
with stand multiple and fast 
septum injections . 

•	 The 23s sing le gauge needle 
is the most popu lar size for 
the HP 7673 and the one that Six-Packs 

Res tek stock s for same day 75 87990 20170 
shipment. For 26 and 23-26 701 80390 20169 
gauge needle syringes please 701 * 80391 24600 
call for availability. 

701 ** 80389 24599 
•	 23 gauge need le fits the 

Mer lin Microseal" Sep tum 
as well as standard sep ta on 
split/splitless and packed 
co lumn injection ports . 

25 

50 

100 

250 

5 

10 

10· 

]0·· 

" 23-26 gauge needle: ** 26 gauge needle. 

SGE 

SGE 

Model 

SGE 

cat.s 
Restek 

cat. # 

O.5BR-HP-.63 

5F-HP-.63 

5R-HP-.63 

IOF-HP-.63 

IOR-HP-.63 

000410 

001810 

001815 

002810 

002815 

24791 

24781 

24793 

24785 

24795 

IOF-HP-GT-.63 002812 24789 

IOR-HP-GT-.63 002818 24797 

25R-HP-.63 003665 24798 

50R-HP-.63 004665 24799 

IOOR-HP-.63 005665 24800 

250R-HP-.63 006665 24801 

SK-5F-HP-.63 001814 24783 

SK-IOF-HP-.63 002814 24787 

For large volume inje ctions! 

SYRI 'GE SPECIFIC ATIO . 'S: 

Needle Length: 1_7 I"/44mm 

Needle Gauge: 23s See pages 289-302 in Restek's 1998 
Chromatography Products Catalog for our Point Style: HP/Cone 

complete line of laboratory syringes. AS IF: Fixed, cemented needle 

ASRN/R: Removable needle 
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Itlm t 
Auto am I r 81 
Th 

•	 Larger opening eliminates syringe needle 
damage. 

• Step insert profile precisely aligns any insert. 

• Graduated marking spot makes labeling easy. 

•	 Lower cost than most standard vials. 

• Includes patented Snap Seal" closure design. 

Compare the po pular 2 rnl,
 
II mm Cri mp Top Autosampler
 

2.0mL, vial (shown) to the one you a re 
llmm 

currently using . You get a ll the 
Crimp Top 

ben efits of thes e spe cial 
Vial 

fea tures at no addi tional cost. 
Your ordering will be ea sie r, 
faster, and mo re co st effective . 

Re stek offers a complete 
se lection of via ls, inse rts, and 

A re yo u confused abou t c losures. If yo u don't see the 
autosampler vials? With so pro ducts yo u are looking for in 
man y feature s ava ila ble, it' s our ne w 1998 ca ta log , please 
often difficu lt to ch oose the call yo ur loca l dist r ibut or for 
featu re you need most. Restek spec ial orde ring. We wi ll be 
has s implif ied the selection by happy to stoc k any produ c t that 
offe ring the ultimate you request for same day 
auto samp ler via l. shipping. 

Crimp Top Vial, Snap Seal" Style (12 x 32mm, llmm Crimp) 
Description 100-pk. 1000-pk. 

2.0mL Clear Vial wi White
 
Graduated Marking Spot* 24383 24384
 

2.0mL Amber Vial wi 
White Graduated Marking Spot* 24385 24386 

* Blue. green, rust, or yellow colored marking spots are available on request. 

See pages 279-288 in Restek 's 1998 
Chromatography Products Catalog for our 

complete listing of sample vials. 

VI I Pr cion ampl ng 
Mlnln rt V Iv•• for V 

•	 Convenient for 
repetitive sampling. 

•	 Push/push on/off. 
•	 Valve limits sample 

exposure to the 
silicon & septum. 

Model s are availab le for screw­
cap and c rimp-top via ls . T he 
screw-ca p Mininert is av ailable 
in [3 , 15, 18, 20,and 24 mm 
ca p s ize s. The cr imp -top va lve 
fo r 20 mm ID gla ssware sl ides 
into the nec k of the via l and 
fea ture s a threaded flange 
which is turned to sec ure a 
tig ht fit. 

VICI Precision Sampling Mininert Valves for Vials 

Cap Size Thread Size 12-pk. 
13mm Screw Cap 13 mm-425 24900 

I 5nun Screw Cap 15 mm-425 24901 

18mm Screw Cap 18 mm-400 24902 

20mm Screw Cap 20 mm-400 24903 

24mm Screw Cap 24 mm-400 24904 

20mm Crimp Top	 24905 

R placement Sep a and 
S ptum In tallatlon Tool 

Th ese s ilicone se pta fit all 
Minin ert va lves. The 
installation tool is a handy 
device fo r quickly removing 
and replacing need le seal septa . 

Replacement Septa (50-pack): 24906 

Septum Insertion Tool: 24907 

• I ) • 
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New, Highly Retentive HPLC
 
Columns Designedfor LC/MS
 

by David Bell and Keith Duff, Senior Research Chemists 

Liquid chromatography/mass spectrometry (LC/MS) has developed into oneofthe most powerful analytical 
techniques available. Althoughthe MS can,in itself, provide enhanced selectivity, quality chromatographic 

separations are essential inorder to take fulJ advantage of the 
technique. Manycolumn manufacturers are simply repackaging 
and marketing their existing, standard HPLCphases as LCIMS 
columns. Restek, on the other hand, is actively involved in real­
world research and development ofnewLCIMS stationaryphases 
andcolumns. 

Among the advantages ofLCIMS technology isan increased level of 
sensitivity compared to traditional ultraviolet (UV) detection. For 
electrospray-interfaced LCIMS systems, thesensitivity is related to 
theefficiencyofthe ionization/evaporation process. Agreater 
percentageoforganic modifier in the mobile phase improves the 
ionization/evaporationefficiencyand thus provides increased 
sensitivi ty. 

The Allu re" familyof HPLC columns has been designed to provide 
the high retention andresolution required forsuccessful LCiMS method development. Research efforts have 
concentrated on obtaining maximum retention foranalytes based on their functional group, (cont. onpg. 2) 

~ lC/MS Column Selection Based on Analyte Functional Group. 

High Bond ing Density of Novel Bonding Chemistries Engineered 
Co nventional HPLC Phase Chemistries for Maxi mum LC/MS Sensitivity 

Analyte Functional Group 

Neutral/ Base Acid/Amino Acid Very Polar 
Slightly Polar 

AliureW cts Allure'· Basix Allure~ Acidix Allurew Acidix 
Ultra IBD Ultra IBD Ultra IBD Ultra IBD 

Neutral! Base Base Acid Acid Amino 
Slightly Polar (LowMW) (HlghMW) (LowMW) (HlghMW) Acid 

Ultra C1a Ultra Phenyl Ultra C1a Ultra CN (NP) UltraC1a Needs 
Ultra cs Ultra CN (NP) unacs UltraSilica(NP) UltraCa Derivatization 
Ultra C4 Ultra Silica (NP) UitraC4 Ultra C4 
UltraC1 UitraC1 Ultra C1 
UltraCN Ultra CN Ultra Phenyl 

Ultra Phenyl Ultra Phenyl 

Low Molecular Weight (MW) =<200 Daltons High Molecular Weight(MW) = >200 Daltons NP= Normal Phase 

_. 
~.. 
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lC/MS Columns 
...pg. 1- 2 -­12Volatiles Using the 

IINew Rtx®·502.2 
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GC Analysis according toUSP <467> 
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LC/MS Columns (continuedjrom pg. 1) 

without compromising qualityand reproducibility. Product Listing 
The research produced three superior products­
Allu re" C18, Allure" Basix, and Allure" Acidix Allure'· Acidix Columns 
columns-that target four classes of analytes as Particle Size: 1.0mm 10 2.1mm ID 3.2mm 10 4.6mm ID 
diagrammed in Figure I (front) . Because these 5pm cat.# cat.# cat.# cat.# 
columns retain analytes longer than conventionaJ 30mm length 9162531 9162532 9162533 9162535 
columns, a higher percentage of organic modifier in 

50mm length 9162551 9162552 9162553 9162555
the mobile phase may be employed. The result is a 

100mm length 9162511 9162512 9162513 9162515 significant increase in MS sensitivity (Figure 2). 
150mmlength 9162561 9162562 9162563 9162565 

We also offer Ultra HPLCcolumns. The high­ 200mm length 9162521 91 62522 9162523 9162525 

percentage carbon and phase coverage provides 250mm length 9162571 9162572 9162573 9162575 
heightened solute retention compared to other 
manfacturers' columns. Additionally, the bonding Allure™C18 Columns 
chemistryof each phase is reproducible and Particle Size: 1.0mm ID 2.1mm ID 3.2mm ID 4.6mm ID 
reliable. 5pm cat.# cat.# cat.# cat.# 

30mmlength 9164531 9164532 9164533 9164535
Try unique stationary phase chemistries for 

50mmlength 9164551 9164552 9164553 9164555
enhanced, state-of-the-art selectivity. We offer the 

1OOm mlength 9164511 9164512 9164513 9164515ultimate in HPLCcolumn qualityand reproducibility, 
150mm length 9164561 9164562 9164563 9164565 guaranteed lot-to-Iot confidence, and minimal phase 

bleed. 200mm length 9164521 9164522 9164523 9164525 

250mm length 9164571 9164572 9164573 9164575 

For Allure" columns with Allure™Basix Columns
 
Trident" inlet fillings and Allure" guard
 

Particle Size: 1.0mm ID 2.1mm1D 3.2mm 10 4.6mm ID 
cartridges, as well as a complete listing for 5pm cat.# cat.# cat.# cat.# 

Ultra columns, please request the 
30mm length 9161531 9161532 9161533 9161535

LC/MS Columns Catalog 
50mm len gth 91 61551 9161552 9161553 9161555 

(lit. cat. #59607*) , or visit our web site at 100mmlength 9161511 9161512 9161513 9161515 
www. restekcorp.com. 

150mmlength 9161561 9161562 9161563 91640 0 < 

200mm length 9161521 9161522 9161523 91 1 

250mm length 9161571 9161572 9161573 91610 "International customers please request lit. cat.# 5%06. 

~ Achieve 240% Signal-Io-Noise Increase Using an Allure ~ Basix LC/MS Column. 

2 
9.5e5
 

9.0e5
 Amitriptyline LC/MS 
Mass Spectrometer: PE SCIEX API 150 EX
 
LC/MS Interface: PE SCIEX TURBO IONSPRAYilI>
 

a.5e5 

a.Oe5 
Flow: 0.2mUmin. 

7.5e5 Injection: 25ng Am itriptyline HCI 
7.0e5 

III	 6.5e5 1) Column: Conventional C18, 50x 2.1 mm, 511m 
CL Mobile phase: 5mM NH,CH3COO, pH 4.5: ACN (65:35, vlv) 

Intensity: 288373.72 cps 
u	 6.0e5 

~	 5.5e5 
'iii Area: 2.794 xl 05 CpS2 -~	 5.0e5 Noise: 580.620 cps 
.5	 4.5e5
 

4.0e5
 2) Column: Allure~ Basix, 50x2.1 mm, 511m 
Mobile phase: 5mM NH,CH3COO, pH 4.5: ACN (20:80, v/v) 3.5e5 
Intensity: 962220.81 cps 

3.0e5 Area: 1.544 x 107 CpS2c-qrarn
2.5e5 n055	 Noise: 798.673 cps 

l2.0e5 ' - ­lL:-:'-==;== =-r---=:=;:.= = = ==;­
2 4 6 a 10 min.
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O.45mm ID Rtx®-502.2 Column Provides
 
Faster GC Volatile Analysis
 

byChristopher English , Envi ronmental Applications Chemist 

The Rtx"'-502.2 column is oneof themost popular 
choices for a long listof volatile Envi ronmental 
ProtectionAgency (EPA) methods. Anoptimized 
0.45mmIDRtx1J-502.2 column now provides even 
betterresolution and faster analysis times. The Rtx1J­

502.2 column originally was designedtoaddress the 
growing number of compounds that theEPA added 
to itsGC volatile methods; namely the transition 
from Methods 502.11503.1 (40 compounds) to 

Method 502.2 (Gocompounds) . 

Althoughthe502.2 method has remained the same, 
many of the sW-84G 8000-series methods have 

Analysis Conditions for Figures 1 & 2 

Column: 75m, 0.45mm 10, 2 .55~m Rt~-502 .2 

~	 (cat.# 10986). 
Concentration: 20ppb in 5mLof RO 
water (unless otherwise noted, peak 14). 
Injection: a combination of the following refer­
ence materials was used: 
502.2 Gal2000 MegaMix'· (caU 30431) ; 502.2 
Calibration Mix #1A (caU 30439) ; 
502.2 Internal Standard Mix #2 (cat.# 30041); 
1-chloro-2-f1uorobenzene (cat.# 30040); 
4-bromochlorobenzene (cat.# 30230) ; 
2-chlorethyl vinylether (caU 30265) ; 
1,4-dichlorobutane (cat.# 30227); MTBE (cat.# 
30402) ; and custom mixtures of Freon®113, 
allyl chloride, chloroprene, and benzyl choride. 

Purge & Trap concentrator: Tekmar LSG-3000 
purge and trap; Trap: VOGARB ~ 3000; Purge: 
11 min. @ 40mUmin.; Drypurge: 1 min. @ 

40mUmin. (MGS off); Desorb preheat: 245°G; 
Desorb: 2500G for 2 min.; Bake: 2600G for 
8 min. 

GC: Finnigan 9001 
Oven temp: 35°G (hold 6 min.) to 115°G @ 

WG/min. (hold 7 min.) to 1300G @ JOG/min. 
(nohold) , to 220°C @ 9.2°G/min. (hold 4 rnln.): 
Carrier gas: helium (9mUmin.); Detectors: 
~Gold Tandem PIO/HALL; PIO: makeup 
7mUmin., purge 7mUmin. set@ 0.35mV, base 
temp. 200°C; ElCD: (Hall 2000) Rxn gas 
25mUmin ., Rxn temp. 940·C, propanol flow 
470~Umin. 

Acknowledgement: Finnigan 9001 GC, f./Gold Tan­
dem Photoionization Detector & Half 2000 Detector 
provided courtesy of ThermoQuesVCE 
Instruments. 

changed the targetanalytes. Additionally, states have 
required monitoring of other compounds, such as 
methyl-tert-butyl ether (MTBE), a gas addi tive, and 
Preon" 11 3. Themostrecent change is therevision 
of Method 802 1A10Method 802 1B. This newly 
promulgated method removes 13 compoundsfrom 
the previous list-mostly thebranched aromatics­
and adds10more target analytes. Many environ­
mentallabs are interested in analyzing the 502.2 
compound list, the added compoundsintroduced in 
Method8021B, and slate-regulated compounds. 
This results in a target list that may exceed 70 
compounds. 

~ The New O.45mm IDRtX®-502.2 Column Provides a 15-Minute Faster 
Analysis Time Than the O.53mm ID Column. 

54/55 

PIO14 
(ELeD Detection 

on page 4) 

42/43 

Thenew 0.45mm ID Rtx"'-502.2 COIUllUl has 
excellent resolution for thevolatile compoundsand 
a 15-m.inute faster analysis timecompared to the 
0.53mm lDequivalent, Figures 1 and 2 illustrate 
optimized runconditionsusing a 75m, 0.45mm10, 
2 .5 5 ~ m df, Rtx®-502.2 column. By usingasmaller 
internal diameter, a faster run is possiblewith 
enough column flow 10 effectivelysweep the volatiles 
off of the trap, resulting in excellent chromatogra­
phy. 

Advantages of the Rtx1J-502.2 Column 
The Rtx1J-502.2 column is unique in that it resolves 

l'I~WlLJ
 u
'-- '- '- ­

I I I I I I 
5 10 15 20 25 30 min. 

23 

31 

39 

12 25 

24 

16 
36 

20 
32 

30 

53 

56 
65 

5846 
6~ 

6860
52

} 1 59 71 

45 6948 
50 70 

6344 

I11 

67 

61 
62 

3 

8 

www.restekcorp.com 814·353·1300• 3 • 

3

3 (of16)  1999 Spring



14 

O.45mm ID Rtx®-502.2 Column
 

Peak List for Figures 1 &2 
~ The New O.45mm ID Rtx®-502 .2 Column Provides a 15·Minute Faster
 

Confirmational Analysis Than the O.53mm ID Column.
 

69 

17 2516 

ELCD 
(PID Detection 

3622 

21 33,34 

on page 3) 

27 
ill 30 

10 40 
68 

6232 
6461 71 

1 
3 

50 
2 37 39 67 

5 

6 49 51 56 

8 

38 44 
47

9 3 

7 
66 

min. 5 10 15 

MTBE, Freon" 113, and thetrihalomethanes (THMs) 
fromMethod502.2 analytes. Thesecompoundsarc 
commonly found in " real world" samples. MTBE in 
groundwater isconsidered widespread and is 
currently regulated in 15 states across thecountry, 
with others expected 10 follow. Several states have 
added MTBE10theirTotal Petroleum Hydrocarbon 
(TPH) methods. 

Freon" 11 3 is used in industrial air conditioners and 
for cleaning metal surfaces. In the environment, it is 
acontributor of chlorineatoms to the atmosphere, 
which ultimately damages theearth'sozone layer. 
Preon" 11 3 isstill produced in 25 states nationwide. 
Both of these early eluting compounds have 
characteristicalJy broad peakswhen analyzed by 
purge and trap. 

TheTHMsaredisinfectant bypr oductsand are found 
in drinkingwater, which accounts for half of the 
workloadin the gas chromatography (Gel lab. 
Columnselection becomes very important when 
analyzing theseadded analytes alongwith theregular 
EPA volatilecompounds. Figures I and 2 were 
achieved usinga photoionization detector (PID) and 
theelectrolytic conductivitydetector (ELCD) in 
series. Addi tional compounds fromMethod 802 1B, 

www.restekcorp.com 

20 25 30 

such as aUI'I chloride, chloroprene, 2-ch10ro­
ethylvi nyl ether, and benzyl chloridealsoarewell 
resolved. Because thesewere analyzed under 
ambient purge conditions, thealcoholswere not 
added as part of our target list. Suggested surrogates 
for theRtx" -502.2 and Rtx" -I column pair include 
fl uo robenzene, l -chloro-2-fluorobenzene, and 1,4­
dichlorobutane. These performance-monitoring 
compoundsarealmost baselineresolved and will 
produce excellent recoveries. The outstanding 
thermal stability of the Rtx"'-502.2 column 
minimizes bleed, which improves PID and £lCD 
performance and reduces instrument downtime. 
These bonded phase columns can be so lvent rinsed 
if contaminated and have long lifetimes. 

For more information
 
on the new 0.45mm ID R tx~-502 .2 ,
 

including chromatogramsof
 
confirmational analysis on the Rt -1 ,
 
request lit. cal.# 59808. Call Techn ical
 

Service at 800-356-1688, ext. 4, or
 
contact your local Restek
 

representative.
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 

dichlorodifluoromethane 
chloromethane 
vinyl chloride 
bromomethane 
chloroethane 
trichlorofluoromethane 
Fre on~ 11 3 
1,1-dichloroethene 
allylchloride 
methylene chloride 
methyl- tert-b utyl-ether 
trans-1 ,2-dichloroethene 
1,1-dichloroethane 
chloroproprene (40ppb) 
2,2-dichloropropane 
cis-1,2-dichloroethene 
chloroform 
bromochloromethane 
1,1,1-trichloroethane 
1,1-dichloropropene 
carbon tetrachloride 
,2-dichloroethane 

benzene 
fluorobenzene (surrogate) 
trichloroethene 
1,2-dichloropropane 
bromodichloromethane 
dibromomethane 
2-chloroethylvinylether 
cis-1,3-dichloropropene 
toluene 
trans-1,3-dichloropropene 
1,1,2-trichloroethane 
2-bromo-1-chloropropane (surrogate) 
1,3-dichloropropane 
tetrachloroethene 
dibromochloromethane 
1,2-dibromoethane 
chlorobenzene 
1,1,1,2-tetrachloroethane 
ethyl benzene 
m-xylene 
p-xylene 
1-chloro-2-fluorobenzene (surrogate) 
a-xylene 
styrene 
bromoform 
isopropyl benzene 
,4-dichlorobutane (surrogate) 

1,1 ,2,2-tetrachloroethane 
1,2,3-trichloropropane 
n-proplyl benzene 
bromobenzene 
2-chlorotoluene 
1,3,5-trimethylbenzene 
4-chlorotoluene 
terf-butylbenzene 
1,2,4-trimethylbenzene 
sec-butylbenzene 
p-isopropyl toluene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
benzyl chloride 
n-butylbenzene 
1,2-dichlorobenzene 
1,2-bromo-3-chloropropane 
4-bromo-1-chlorobenzene (surrogate) 
1,2,4-trichlorobenzene 
hexachlorobutadiene 
naphthalene 
1,2,3-trichlorobenzene 
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-Faster GC Volatile Analysis 

Product Listing
 

Rtx®-502.2 Fused Silica Columns
 

ID df(11m) 3D-Meter 50-Meter 7S-Meter lOS-Meter
 

0.25mm 1.40 10915 10916 

109210.32mm 1.80 10919 10920 

0.45mm-NEW! 2.55 10986 

0.53mm 3.00 10908 10909 10910 

Most column configurations areavailable as metalID df (11m) 20-Meter 40-Meter 
MXT'" columns. See pg 46 of the 1999 Annual 

0.18mm 1.00 40914 40915 Product Guide. 

502.2 CAL2000 MegaMix'· Mixture 502.2 Calibration Mix #lA 
benzene 2.2-dichloropropane bromomethane dichlorodifluoromethane 
bromobenzene 1,1-dichloropropene chloroethane trichlorofluoromethanebromochloromethane cis-1 ,3-dichloropropene
 
bromodichloramethane trans-1 ,3-dichloropropene chloromethane vinyl chloride
 
bromoform ethylbenzene In P& Tmethanol, 1mUampul
 
n-butylbenzene hexachlorobutadiene
 
sec-butylbenzene isopropylbenzene
 200pglmL Ea. Each 5-p.k. 10-p.k.tert-butylbenzene p-isopropyltoluene
 
carbontetrachloride methylenechloride
 30439 30439-510 chlorobenzene naphthalene
 
chloroform n-propylbenzene
 wi data pack 30439-500 30439-520 305392-ch lorotoluene styrene
 
4-ch lorotoluene 1,1,1 ,2-tetrachloroethane
 :,;;;;;,-=,,--_ ....;Each ~S-p.k. 10-l!k.dibromochloromethane 1,1 ,2,2-tetrachloroethane 

~ t ,2-dibromo-3-chloropropane tetrachloroethene 30042 30042-5101,2-dibromoethane toluene
 
dibromomethane 1,2,3-trich lorobenzene
 wi data pack 30042-500 30042-520 301421,2-dichlorobenzene 1,2,4-trichlorobenzene
 
1,3-dichlorobenzene 1,1 ,1 -trichloroethane
 
1A-dichlorobenzene 1,1 ,2-trichloroethane
 
t .t -dichioroethane trichloroethene 
1,2-dichloroethane 1,2,3-trichloropropane 502.2 Internal Standard Mix #1
 
1,1-dichloroethene 1,2A-trimethylbenzene
 

1-chloro-2-fluorobenzenecis-1,2-dichloroethene 1,3,5-trimethylbenzene
 
trans-1 ,2-dichloroethene m-xylene 2000/lgl mL in P& T methanol, 1mUampul
 
1,2-dichloropropane o-xylene
 
1,3-d ichloropropane p-xylene
 _. Each'-- _ 5-p.k. 10-p'k.
In P&Tmethanol, 1mLlampul 

30040 30040-510 
2gDpg/mL Ea. Each S-pk. _ 

wi data pack 30040-500 30040-520 30140 
30432 30432-510 

wi data pack 30432-500 30432-520 30532 
502.2 Internal Standard Mix #2 

2-bromo-1-chloropropane 
fluorobenzene 

2000l!g/mL Ea. Each 5-p;;,:k.'-- _ 

30431 30431-510 2000jJg/mL in P&Tmethanol, ImUampul 
wi data pack 30431-500 30431-520 30531
 

Each 5- k.
 

30041 30041-510
Custom single or multiple component mixes are available. 

Please call for a quote. wi data pack 30041 -500 30041-520 30141 

.. . •I ' I. I I I 

lmL!amjJul Ind. Ind. wlData Pack 5-pk. w/data pack w/data I!ack 

4-bromochlorobenzene 30230 30230-500 30230-520 30330r-­
2-chloroethyl Vinyl ether 30265 30265-500 30265-520 30365 

1.4-dichlorobutane 30227 30227-500 30227-510 30227-520 30327 

MTBE 30402 30402-500 30402-510 30402-520 30502 

www.restekcorp.com 814-353-1300• 5 • 

5

5 (of16)  1999 Spring



GCAnalysis ofOrganic Volatil~
 

Impurities According to USP <46i!>
 

Theanalvsis of residual solvents using US Pharmaco­

poeia (USP) Method <467> presents many 

technical challenges to the pharmaceutical analyst 
with limited gas chromatography (GC) experience. 
Someof these challenges include poor injection 

reproducibility at high temperatures, poor 

reproducibility of peakarea response, and difficult 
standard preparations. Issues related to USP <467> 

have beenaddressedin the PharmacopoeialForum. 
including sample introduction, standards prepara­
tion, detection limits, sample amounts.and column 

selection.We wouldliketo fu rther clarify these 
issues in the following article. 

Methods I and Vof USP <467> are tile most 

commonly used methods for OVI analysis. One ofthe 
drawbacks associated with these methods is the use 
of aqueous injections for sample introduction. High 

injection port temperatures can produce large 
expansion volumes for injections ofwater as low as 
1\.IL. When the expansion volume of the sample 
exceeds the buffer volume of theinjection port liner, 

by Christopher Cox, Senior R&D Chemist 

backflash canoccur and some samplecan be lost 

through the septum purge line. Because of 

backflash, injection reproducibility is poor at high 

temperatures. Originally. injection port temperatures 
were specified to be ISO°Cfor Method I, and 140°C 

For more information 
and additional chromatograms, call 

800-356-1688 or 814-353-1300, ext. 4 
for "GC Analysis of Organic Volatile 
Impurities According to USP <467>" 

(Lit. Cat.# 59577) . 

for Method V. Data supplied by Bergren and Foust 

demonstrated thata decrease in injection port 
temperature from ISO°Cto 70°C yielded lower 
relativestandard deviations for peak area response 
on replicate injections.I Revisions have been made 

to Method It o lower the injection port temperature 

to 70°C. but the injection po r~ temperature for 
I 

Method Vhas not been revised as ofthe publication 

of thisarticle. I 
Poor reproducibilitv ofpeak area response is also 

. I 
related to the amount ofanalyte reaching the 

column. The response ofchloroformon an FID is 

verypoor. At theconcentrations originallyspecified 
t . 

for thestandard solutions, the chloroform response 
cannot be reproduciblydetectedabovethe baseline 

noise. Krasowskiet aI. ' proposed two solutions that 
previously have beenmentionedin the In Process 
Revision' comments in the Pharmacopoeial Forum. 

l
The answer was to double the concentration of0\'1s 

in thestandard solution, and double the amount of
I 

bulkpharmaceutical used to produce the test 
solution. This modification increased the on-column 

t 
concentration and produced a moreconsistent peak 
area response fo r eachan al)1~ . USP also increased 
the allowable relative standard deviation to 15% 

after finding that 10%was toddemanding. 
I 

~ The RtX®-G43 Column Provides Good Resolution of Solvents Commonly 
Used in Pharmaceutical Processing, in Under 20 Minutes. 

Run Conditions: 
Rtx<"-G43 (30m , 0.53m m10, 3. 0~m ) with 5m 
phenylmethyl lntegra-Guaro'"(cat.# 16085­
126).Headspace injectionof 24 common 
res.oual solvents fo r pharmaceutical 
processing . Prepared toequal approxim ately 
500ppminthe bu lkpharmaceutical. Samples 
shaken and heatedat 90°C for15 minutes. 
1mLneadspace injection. Oven temp. : 35°C 
(ho ld10min.)to 100°C @ 5°C/min, to240°C 
@ 25°C/min. (ho ld5 min .); 
In j./de\. temp.: 220°CI240°C; FID sensitivity: 

1l1.25x10- AFS; Carrier gas: helium, 
35cm/sec set@ 35°C; Split ratio: 2:1 . 

Acknowledgement: The rmoquesl Trace GC 
andHS2000 Autosempter provided courtesy 
of ThermoQuesl/CEInstruments. 

min . 

1. ethylene oxide 5. acetone 
2. methanol 6 isopropanol 
3. diethyl ether 7. acetonitrile 
4. 1,1-dichloroethene 8. methylene chloride 

www.restekcorp.com 

2 

Peak List for Figure 1 
9. n-hexane 13. tetrahydrofuran 

10. n-propanol 14. chloroform 
11. methyl ethyl ketone 15. 1,1 ,l-trichloroethane 
12. ethylacetate 16. carbon tetrachloride 

• 6 • 

24 

17 

19 

18 20 
1213 

21 23 

I 

12 14 

3 

4 

4 

9 

8 11 

8 10 

17. benzene 21. n-butanol 
18. 1,2-dichloroethane 22. 1A-dioxane 
19. heptane 23. pyridine 
20. trichloroethylene 24. toluene 
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In the Fifth Supplement, USP-NF', therequirement to 
analyze for trace levels ofethylene oxide was 
removed from Method <467>, anda testfor 
ethyleneoxide now onlyis performed when 
specified in the individual monograph, 

In the May!June 1993 edition ofPharmacopoeial 

Forum', additionalmethod modifications were 
made, The limit test concentration for methylene 
chloride was increased from 100ppm to 500ppm, 
The solvent used to prepare stockcalibration 
standards also was changed from dimethyl sulfoxide 

to methanol. 

Furthermore. USP has simplified the standard 
preparation procedure, The solubility forOVls in 
water isvery poor and direct dissolution of these 

compounds in water is difficult. Standard stability 
and lifetimecan be improved byusing stock 
solutionsof the OVIs prepared in dimethyl sulfoxide, 
and then making dilutionsofthe stockstandard into 
water to produceworkingstandards. Commentsin 
theSeptember/October 1992 Pharmacopoeial 
Forum" propose the useofdimethyl sulfoxide as the 
solven t for stockstandard, but this has notbeen 
approved as ofthedateofthis publication, 

Choosinga capillarycolumn to perform OVI analysis 
~ also hasbeen a subject fo r debate, Method I usesa 

capiUarycolumn interfaced with an FID, and sample 
introduction via a direct injection ofaqueous 
sample,The column specified is a 30m x 0,53mm ID 
x 3pm, 5% phenyl/95% methyl polysiJoxane (G27) 
column (Restek's Rtx"'-G27 column), When Method 
I originallywas published, a 1.5 resolution factor 
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was included in thesystemsuitability parameters. 
Many analystshave difficulty achieving baseline 
resolution between trichloroethylene and 1,4­
dioxane, The 1,5 resolution factor was reduced to 
j ,0 in theFifth Supplementof Method I, in order to 

make thesystem SUitabilityrequirements easier to 
achieve, 

Method Valso was introducedin the Fifth 

Supplement and incorporatedthe use ofa 30m x 
0.53mm lD x 3pm,6%cyanopropylphenyl/94% 
dimethylpolysiloxane (G43) column (Restek's Rtx®­
G43 column) as an alternativeto the 5%phenyl/95% 
methyl polysiloxane column. Figure 1shows the use 
ofan Rtx®-G43 columnfor the analysis ofOVIs. 
Baseline resolution ofall the compounds is obtained 
and the resolution criteria of 3.0 is easilymeton the 
Rtx0-G43 column. 

In the Sixth Supplement, USP-NF' , USP <467> 
changes were made to overcome the difficulties 
resultingfromunregulated solventscoelutingwith 
regulated solvents, thereby over- representingthei r 
concentration using GClFID methods, GClMS, or a 
second validated column with a differentstationary 

phase, maybe used to confirm the presence ofthe 

coeluting unregulated solvent and report the correct 
concentration of regulated solvent. 

In addition to giving superior resolution fo r theOV1s 
listed in USP <467>, the Rtx@-G43 column also 
shows improved performance for analyzing other 

commonly used solvents, including manylisted by 
the InternationalConferenceon Harmonization of 

Technical Requirements forRegistration of 
Pharmaceutical for Human Use, Impurities: 

Guidelines for Residual Solvents." 

In a reviewof thecurrent statusof USP <467>", the 

USPis advocatingthe conversion ofmonograph 
requirements from Method I to Method V, to allow 
the useof the cyanopropyl statio nary phasefor 
better reso lution, They are alsoanticipating that 

morelaboratories wiU begin to use the static 
headspace techniqueas a means of replacingthe 
direct injection of aqueous samples andits 
associated problems, The European Pharmacopoeia 
lists only static headspace methods for thetesting of 
OVIs.1OThese changes, alongwith the current 
revisions to USP <467>, should result in an easier 
touseandmore reproducible method for the future. 

Product Listing
 

RtX®-G27 Integra-Guard'· Column (with built-in 5m phenylmethyl guard column)*
 
(S% phenyl!9S% methyl pol ysiloxane) 

Dimensions Temp. Limits cat.# -------­
30m x 0.S3mm ID x Spm -60 to 270/290°C 10279-126 

Rtx®-G43 Integra-GuardT Column (with built-in 5m phenylmethyl guard column)*• 

(6% cyanop ropylphenyl!94% dimethyl polysiloxane) 

Dimensions	 Temp. Limits cat.# 

30m x 0.S3m m ID x sum -20 to 240°C 1608S-1 26 

*Restek is the only capillary col umn man ufacturer 
that offers In tegra-Guard'" columns. These 
innovative columns come with a built-in guard 
column that eliminates the need for a connector 
and assures a leak-free connection between the 
guard column and analytical column. In addition to 
capillary columns, Restek offers a variety of 
calibration standards, neadspace vials, and inlet 
liners for this application. Request Applications 
Note "GC Analysis of Organic Volatile Im purities 
According to USP <467>" (IiI. cal.# S9S77) fo r a 
complete product listing. 

USP 467 Calibration Mixture #3 

benzene 1OOpg!mL 
chloroform SO 
1A-dioxa ne 100 
methylene chloride SOO 
trichloroethene 100 

Prepared in DMSO, 1mUampul 

Each: cal.# 36004 
10-Pack: cal.# 36104 

Restek offers acomplete line of 
reference materials for USP <467> analysis, 

and other OVI Methods. Custom standards are also available. 

Call 800-356-1688, ext. 4, for more information or contact your 
local Restek representative. 

814-353-1300• 7 • 
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The Value ofEducation
 
by Dr. Konrad Grob, COITIJibutillg Author 

In my lastKorner, I 
concluded that only 
an education and 
qualification system 
could prevent 
chromatography 
from further decline. 
Instead ofdevoting 
time andeffort to 
force better 
chromatography 

through quality management schemes, validation, 
accreditation, andbureaucratic piles ofpaper, I 
suggested thatinstitutions invest in improving the 
quality oftheiremployees. In this way, both the 

employees and theemployers sharetheresponsibil­
ity forimprovement. Employers should realize that 
knowing how to manage a crimper forclosing 
autosampler vials (despite what some instrument 
vendors may claim) is not"all" it takes to make a 
gaschromatography (GC) laboratory successful. At 
thesame time, if analysts want to beconsidered 
valuable assets, then they should be ready to take an 
examination thataffirms theireducation and 
training. How much education is necessary? 

I received an overwhelming response to my article. 
Almost allofwhich confirmed my conclusion. For 
thesakeofargument, though, I would have liked to 
hand over themicrophone tosomebody who 

Coming to a Location Near You... 

Comprehensive GC Seminar
 
by Andy Schuyler, Seminar Coordinator 

This is a great opportunity to learn tips forsaving 
time and money, suchas when columns can be 
operated above theirmaximum temperatures and 
how toconvert a packed column GC toa capillary 
GC in under 5 minutes! The seminar will also 
cover thesamplelcolumnlGC system-from 
sample introduction todetection-and will 
extensively survey properinjection techniques, 
column selection, column installation, system 
maintenance, anddetector operation. 

Ifyou have trouble with thequestions on page 9, 
help is available! As a direct response to your 
interest in improved GC education, "Restek On­
the-Road" presents itsnell' "Comprebensite GC 

for tbePracticing Cbromatograpber Seminar 
Series. " The nell' seminars are a full-day course, 
presented in an engaging multimedia format that 
teaches key chromatographic concepts, tricks of 
thetrade, andlittle-known secrets that are of 
benefit to the novice or theseasoned veteran. 
There is nosales pitch presented during the 
seminar, just thefacts on how to make your 
chromatography results better. 

Restek guarantees that after you apply what you 

have learned inour seminar, thesavings you 

www.restekcorp.com 

create in thefirst month alone will exceed the 
registration fee! 

Contact the
 
Restek
 

representative
 
nearest you for
 
information on
 

educational
 
seminars and
 

training in
 
your area.
 

• 8 •
 

disagrees. However, without refuting my point, I will 
take a moment togain a perspective on the 
questions of I) .low simple is GC really? and 2) How 
much education isnecessary? When observed [rom a 
safe distance, thework ofa GC analyst appears 

simple. Agaschromatographer performing routine 
analyses should beable to help troubleshoot when 
results are notappropriate. The analyst should, in 
addition, beable to"rapidly" analyze x in sample y, 
and know how toselect the right column, the 
injection technique, andall themany parameters 
finally determining whether theanalysis will be 
successful. If capable ofdeveloping methods, the 
analyst needs to overview thepossibilities and the 
problems to beexpected; theclever choosing of 
strategies, tools, andconditions that may save 
trouble over years and reduce thetime needed per 
sample by a factor ofmore than two. 

No doubt analysts who are able toanswer conunon 
GC questions achieve more reliable results because 
they can find the pitfalls. \Vhil ~ other people waste 
several days because an analysis does notturnout 
adequately, these analysts find tests that can rapidly 
localize theproblem. They know beforehand that 
aqueous samples are more difficult toanalyze and 
should beinjected in small volumes. 

I 

In industrial countries, everv ,t'orking dav costs 
around $1,000. Eliminating '~ree days ofexpense 
per month by improved troubleshooting saves 
$3,000 for that month. You easilv cansave severalI . 
days per month by using better methods or 
improving performance ofgivbnmethods. A 

I
knowledgeable gas chromate raphercanprevent 
visits bytheservtce engineer andavoid otherdelays 
disturbing production or delil!ery. If half oftheprofit 
generated bymore competentlwork goes to 
shareholders, theanalyst's salarv should increase bv 

$3,000 at least. I' . 
I would like tosubstantiate mv call for education bv 
asking some questions about 1specific technique i~ 
capillary GC: split injection. TJst your knowledge; 
seeifyou think more educatio1n is required [or 
efficient andappropriate GC a ~alysis. Alab 
supervisor who deals with GC ~ hou l d beable to 
answer ALL ofthequestions oApage 9. Please review 
the answers; ifvou have di[ficJitvwith any ofthem 

, 1 ' " 
~:~~l~~S a convenient refreShefr course would be 

8 4-353-1300 
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Do you need a brush-up on your 
chromatography basics? 

Take this simple test to see ifyou would benefitfrom 
Restek training. 

Concept Quest/ons 
1.	 Describe split injection andwhat determines thesplit ratio? 

2.	 Name the principal parts ofa split injector. 

3.	 Describe two concepts ofpneumatic systems controlling the gas supplyandsplit flow rate. 

4. Does an increase ofthe split ratio increase or decrease peakareas?
 

; . What are the two steps required to adjust thesplit ratio?
 

6.	 Does thesplit ratiodependon a) the injector temperature or b) the column temperature? 

7.	 Do autosamplers produce thesame results as manual injections (within the normal standard 
deviation)? 

8.	 \l;1mt are theproblems resulting from partial sample evaporation in thesyringeneedle? 

9.	 Why is an empty, straight linerusually used formanual injections? 

10.	 If performed manually: doesa IIiL injection produce twice as large peaksas a O.5pL injection, to 
within 1O%? 

Quest/ons on Selecting Conditions 
II.	 When doesthelinerneedto bepacked? 

12.	 What are thefactors determining the best sample volume forsplit injection? 

13.	 What is the best injector temperature? 

14. What is theeffect ofsolvent recondensation in thecolumn inlet?
 

I;. What should you be careful about when using split injection with theexternal standard methods?
 

16.	 \Xlmt length of insertedsyringe needleis suitable forsplit injection? 

Troubleshooting Quest/ons 
17.	 What can cause absolute peakareas to have relative standard deviations exceeding 1O%? 

18.	 What is "non-linear splitting" andhow can this disturbquantitative results? 

19.	 How do you testfora deviation of the effective split ratio? 

20.	 How do you test fordiscrimination bylosses inside thesyringe needle? 

21 .	 Does a minor leakin theseptum have an effect on quantitative analysis? 

22.	 Mlat is theeffect ofa leaking fitting between the linerand theinjectorbody? 

23.	 If theplunger ofthesyringe moves with friction and the manual injection is slower, will it have an 
effect on quantitative results? 

www.restekcorp.com • 9 • 

We'll Bring the
 
Seminar to You!
 

"Restek On-the-Road" presents its new "Compre­
hensiveccfor tbePracticingCbromatograpber 
Seminar Series" at 4 1 locations nationwide in 1999. 
However if thesearen't convenient foryou, we'll 

bring the seminar to you!Seminars at your facility 
are presented byexperienced chromatographers and 
provide customized instruction But don't take our 
word for it... 

, , As theTraining Coordinator for the 

UniversityofIowa lIygenicLaboratory, I 

worked with Restek to coordinate a Gas 
Chromatography Workshop at our facility. The 
workshop was very info rmative andwas well 
received by all. I wou ld recommendthis 

training to anyone usinga Ge--regardless of 

education or experience level. " 

- Beth Hochstedler 

University of Iowa TrainingCoordinator 

eck 
our 

Answers! 
Visit usonline at
 

unouirestekcorp.com/konitest.htm
 
- or -


Call usat 800-356-1688, ext. 4.
 
\Ve 'IIfax oremailyou theanswers.
 

814-353-1300 
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CIP Volatiles OLM 04.1
 
by Eric Steindl , Analytical Refe rence Materials Product Line Manager 

Standards for the EPA Superfund Contract 
Lab Program (CLP): 
...... Meets latest Statement of Work. 
...... Fewest number of calibration solutions 

poss ible . 
...... Im mediately avai lable. 
...... Maximumshelf life. 

CLP 04.1 VOA CAL2000 MegaMix'" 
2000l'glmLeach in I' 8.T methanol 
benzene 
brornodichloromethane
 
bromoform
 
carbon disulfide
 
carbon tetrachloride
 
chlorobenzene 
chloroform
 
1.2-dibromo-.\-chloropropane
 
cyclohexane
 
dthrornochloromethane
 
l .z-dibromoetuane
 
t.z-drchlorobenzene
 
1j -dictIlorobenzene
 
lA-dichlorobenzene
 
Ll -dichloroethanc
 
1.2-dichloroethane
 
Ll-dichloroethene
 
cis-I,2-dichloroethenc
 
Irans-l ,2-dichluroethene
 
1.2-dichloropropane
 
cis- I..\-dichloropropene
 
Irans-I,3-dichloropropene
 
ethylbenzene 
isopropvlbenzene
 
methvlacetate
 
methylC) dohexane
 
metnvlene chloride
 
styrene 
melhyl-/el'l-hnryl-elhcr (Mm E)
 
I , I ,2.2-letrachloroelhane
 
terrachloroetnene
 
toluene 
1,2,4-ui chlorohenzene
 
1.1,I-trichloroethane
 
1,I.z-tnchloroetbane
 
trichloroethvlene
 
I , I,2-trichloro- I.2,2-triiluoroclhane
 
m-;\,:ylene
 
o-xylene
 
p- x, iene
 

Each 5-l!k. 10-l!k. 

30456 30456-510 

widata I!ack 

30456-500 30456-5""2,,,,__ 30556 :....: 0 

VOA CalibrationMix #1 
;OOOl'glmLeach in I' & T melhanol
 
acetone
 
2-hUlanone
 
2-hexanone
 
-i-rnethyi-2-pentanone
 

Each 5-l!k. 10·pk. 

30006 30006-510 

___...;wl data pack 

30006-500 30006-520 30106 

502.2 Calibration Mix #1 
2000pg/mLeach in I' & T methanol
 
brornomeinane
 
chloroeihane
 
chloromethane
 
dichloroddluorornetlune
 
tnchlorofluoromethane
 
I1nyl chloride
 

Each 5·pk. 10·pk. 

30042 30042-510 

widata pack 

30042-500 30042-520 30142 

CLP 04.1 VOA Internal StandardlSMC Spike Mix 
2; 00l'glmLeach in I' 8. Tmethanol
 
bromochlorornethane
 
1,4·diJIuorobenzene
 
chlorobenzene-ds
 
s-bromofluorobenzene 
1.2-dichloroetnane-d-i
 
toluene-dx
 

Each 5·l!k . 10-pk. 

30457 30457-510 

widata pack 

30457·500 30457·520 30557 

VOA Surrogate SpikeMix 
(System Monitoring Compounds Spike,\{ix) 

2;00pglmLeach in I' & T methanol 
-r-brcmofluorobenzene 
1,2-diehloroethane-d4
 
toluene-dS
 

Each 5-pk. 

30004 30004-510 

widata pack 

30004-500 30004-520 30104 

VOA Matrix Spike Mix 
2; OOl'gfmLeach m I' & T methanol
 
benzene
 
chlorobenzene
 
l.J-dichloroethene
 
toluene
 
trichloroethene
 

Eac:;.h _ 5·pk. 10·pk. 

30005 30005-510 

widata pack _ 

30005-500 30005-520 30105 

VOA Screening Mix # 1 
1000uglmLeach in P& T methanol
 
benzene
 
eihylbenzene
 
toluene
 
a-xylene
 
p, x'ylene
 

Each 5-pk. 

30001 30001 -510 

widata pack _ 

30001-500 30001-520 30101 

VOA SCreening Mix # 2 
IOOOl'gfmLeach in I' & T methanol
 
n-dodecane
 
n-nonane 

Each 5·pk. 10·pk. 

30002 30002-510 

widata pack 

30002-500 30002-520 30102 

VOA ThningCompound 
5000l'glmLin I' & T methanol
 
-r-brornofluorobenzene
 

Each 5·pk. 10·pk. 

30003 30003-5 10 

widata pack 

30003-500 30003-520 30103 

VOA Internal Standard Mix 
2; 00pglmLeach in I' & T methanol
 
bromochloromethane
 
chlorobenzene-ds
 
1,4-difluorobenzene
 

Each 5-pk. 10-pk. 

30011 30011-510 

widata pack 

30011-500 30011-520 30111 

CLP 04.1 VOA Kit #1 
Contains 1mLeach of Restei:Cat II 

VOA Screening MLx #1 .\0001 
VOA Screening .\Ii\ R2 30002 
VOA TuningCompound 3000.\ 
VOASurrogate Spike (System 

Monitoring Compounds [SMC]) 30004 
VO.~ Matrix Spike ML\ .\0005 
VOA Calibration Mi\ # I (ketones) .\0006 
VOAInternal Standard Mix 300II 
;022 Calibration Mi\ # I (gases) 30042 
CLP04.1 vo,\CAL WOO M ega~ lix~ 504;6 

Each Ea . w/Oata Pack 

30458 30458-500 

CLP 04.1 VOA Kit #2 
Contains 1mLeachof Restek Cat # 

VOA Screening Mix # I 50001 
VOAScreening ~lix II2 50002 
VOA TuningCompound .\0003 
VOA MatrixSpike Mi\ 30005 
VOA Calibration ML\ # I (ketones) 30006 
502_2 Cahbrauon ML, # I (gases) 30042 
CLP O~ . I VOAC-\l.2000 ~l egaMix~ .\04;6 
VOA Internal Standardt.-iMC Mix .\04; 7 

Each Ea. w/Oata Pack 

30459 30459-500'--__ 

CLP 04.1 VOA Kit #3 
Contains tmi eacbof Reslek Cat. # 

VOA CalibrationML\ # I (ketones) .\0006 
502.2 Calibration ,\1ix #1 (gases) 50042 

CLP 04.1 VOA 002000 Meg;(ML' ~ 304; 6 

Each rrr-=iT7lr--=Ea. w/Oata Pack 

30460 30460-500 

www.restekcorp.com 814-353-1300• 10 • 
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Silcosteet' -Treated Tubing & Fittings
 
by Gary Barone, Metals Passivation Group Product Line Manager 

The inertness and flexibilityofSilcosteelv-treated and more. Restek has been workingextensively with 
Tees 

tubing makes it ideal for sample transfer Lines. In instrument manufacturers to incorporate
 
fact , Restek first developed this inert, deactivated Silcosteelv-treated components to improve svstem
 
stainless steel tubing specifically fortransfer Li nes performance.
 
used in purge-and-trap systems. Our application
 

sizes cat.#chemists frequentlyfound that standard fused silica When peak performance andinertness are required 
'/ '6" 20513 ea.lines became brittleand chemicallyactive after for your analysis, use Silcosteel"-coated tubing and 
' /a" 20514 ea.repeated cycling. This often ledto ex tended down- fit tings 
'14' 20515 ea.time of the instruments. Because we are in the
 

business ofdeveloping new phases andapplications,
 
we needed better durability and performance from
 Unions 

our transfer lines; the kind that Silcosteelv-coated 
Silcosteetr-Treated 

tubing provides. 
Tithing & Fittings are 

sizes caUIdeal for Transfer Lines 
Today Restek hasexpanded theSilcosteel"'- treated v« 20510from Purge-and-Trap ea. 
product line to include a wide variety of tubing and '/a" ea.and Headspace 20511 

fi ttings for many process andlab instruments: purge- ' /4' 20512 ea. 
and-trap transfer lines, heated headspace transfer 
lines. sampleloops, samplestorage vessels. valving, 

Reducing Fittings 

Silcosteel®·Treated WeldedlDrawn 304* Grade Stainless Steel Tubing 
~ 

10,00 sizes cat.# 
5·24ft. 25·199 ft. 200·399 ft. >400 ft. 'M' to '/a" 20519 ea. 

0.011 " 10 (O.28mm ID), 0.022" 00 (O.56mm OD) v« to '/4' 20520 ea. 
cat.# 20590 ft. ft. ft. ft. u: to '/ " 20521 ea. 

0.021 " 10 (O.53mm ID), 0.029" 00 (0.74mm OD)
 

Elbows
 cat.# 20591 ft. ft. ft. ft. 

0.010" 10 (O..25mm ID), '/'6" 00 (1.59mm OD) 

cat.# 20592 ft. ft. ft. ft. 

0.020" 10 (O.51mm ID), 'M' 00 (1.59mm OD) sizes caU 
v« 20516 ea. 
v« 20517 ea. 

cat.# 20593 ft. ft. ft. ft. 

0.030" 10 (0.76mm 10), '/'6' 00 (1.59mmOD) 
14' 20518 ea. 

cat.# 20594 ft. ft. ft. ft. 

0.040" 10 (1.02mmID), 'M' 00 (1.59mm OD) Zero Dead Volume Unions 
cat.# 20595 ft. ft. ft. ft. 

0.085" 10 (2.16mm ID), 1fe" 00 (3.18mm OD)
 

sizes cat.#
cat.# 20596 ft. ft. ft. ft. 
'/'6' 20580 ea. 

0.210" 10 (5.33mm ID), '/4" 00 (6.35mm OD) v« 20582 ea. 
cat.# 20597 ft. ft. ft. ft.
 

Silcosteelill>·Treated Seamless 316* Grade Stainless Steel Tubing
 Zero Dead Volume Tees 
0.055" 10 (1.40mmID), 1fe" 00 (3.18mm OD) 

.-- cat.# 20598 ft. ft. ft. ft. 

0.180" 10 (4.57mm ID), 1f4" 00 (6.35mmOD) 
sizes caUcat.# 20599 ft. ft. ft. ft. 
u« 20581 ea. 

"The surface properties of304and 316stainless steel are virtually indistinguishablewhen Silcosteelv-treated. '/a' 20583 ea. 

www.restekcorp.com 814·353·1300• 11 • 
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What Type ofInlet Line» is
 
Bestfor My Analysis?
 

by Brad Rightnour, GC Accessories Product Line Manager 

With so many different inlet linerdesigns and 
deactivation chemistries available, howdo you 

determine which one is best suited foryour analysis? 
Each liner geometry offers theanalyst a unique 
sample flow, from theliner to theanalytical column, 
through cups, cyclos, and packings designed in the 
innerboreoftheliner. How does eachdesign affect 
sample flow? Which deactivation chemistry is best 

foryourparticular analysis? 

Let's lookat the these questions to determine the 
answers to linergeometry selection and deactivation. 

SpUtless Inlet Liners (Figllre 1) 
Splitless liners are designed to hold thesample in 
thelinerfrom between 0.5 and 2.0minutes. Alarge 
surface area is not critical forsplitless injections. 

It is common to usepacking materials whenever 
dirty samples are analyzed. 

Figure 1 

Splitless liners are designed to hold the 
sample in the liner for 0.5to 2 minutes. 
A large surface area for sample 
vaporization is not afactor in splitless 
injections. 

Straight Tube Design 

Gooseneck 

a :a 
Double Gooseneck 

Tile straight tubedesign is the most common 
splitless sleeve design. This lineris ideal for low 
molecular weight samples thatare not proneto 
thermal decomposition. If used for high molecular 
weight sample analysis, packing material is 
recommended toaidin sample vaporization. The 

drawback with using packing material is thatthe 

www.restekcorp.com 

resulting increased residence time ofthesample can 

cause adsorption of thehigh molecular weight 

compounds. 

The gooseneck linerisolates thesample from the 
metal injection port partssituated at thebaseofthe 
injector. This design funnels thesample onto the 
analytical column forincreased splitless efficiency 
anddecreases tilebreakdown ofhighly active 

compounds, such as endrin andDDT. Adouble 
gooseneck design helps to contain thesample cloud 
in the liner, for increased performance with larger 
sample introductions, butcannot bepacked with 
wool. 

Split Inlet Liners {Figure 2) 
Split liners are designed to helpvaporize thesample 
before it enters thecolumn using mixing chambers 
and tortuous flow paths. Materials such as 
deactivated fused silica wool or beads, Carbofrit" 
packing, and otherpackings are used toincrease 
sample vaporization. 

The most common linerfor split analysis is the4mm 

straight linerwithdeactivated wool. This offers the 
analyst a wide variety ofoptions. The wool hasa 
high surface areafor moresample evaporation to 
occur, andpromotes a uniform vapor cloud toenter 
thesplit point. This lineris the most economical of 
thesplit liners; thedrawback is thatthewool 
increases breakdown ofhighly active compounds. 
Extensive upkeep is required to maintain analysis 
reproducibility when using this liner, as thewool 
needs to be changed frequently anditsposition and 
quantity inside the lineris critical. 

Cup splitter liners offer a morehomogenous 
vaporization through increased sample residence 
time in theliner. The sample passes through a series 
of tortuous flow paths, which aidsin sample 
vaporization, First, thesample travels around an 
elongated cupand is trapped at the base ofthe liner, 
where vaporization occurs. Then it travels backup 
thelinerandontothecolumn. These liners are best 
suited forhigh molecular weight compounds. 
The Cyclosplitter" liners incorporate a cylindrical 
glass screw in thesample pathway. The screw helps 
to mix andvaporize the sample. The increased 

Split liners are desig ned to use mixing 
chambers and tortuous flow paths to 
help vaporize the sam ple before it enters 
the column. 

,.---
SplitSleeve wlWool 

Laminar Cup Splitter 

• 
FritSplitter 

4 
Cup Splitter 

Cyclosptnter" 

mini-lsm" 

surface areain thecylindrical glass screw alsohelps 

to trapnon-vaporized sample, therefore making it 
ideal for dirty samples. 

Does Deactivation Make a Difference? 
Deactivation chemistry has come a long way since 
acid and dimethyldichlorosilane (DMDCS) 
deactivation. With morechoices available, how do 
you choose onedeactivation chemistry over another? 

Deactivation of theinlet linerIs critical in the 
introduction ofthesample to the column, because 
thelineris the first point ofcontact for thesample in 
theinlet system. If the lineris not properly 
deactivated, adsorption or breakdown of thesample 
canoccurand result in poorquantitation or 
misidentification ofcompounds (Figure 3). 

Forthemajority ofanalyses, linerdeactivation is 

814-353-1300 
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necessary toensure complete, sample transfer to the 
capillarycolumn. Deactivation isespeciallycritical 
for analysis ofcertain pesticides, herbicides, amines, 

r- ­
acids, anddrugs, 

Not all deactivations are aUke- different types of 
chemicals and processes are used to deactivate the 
surface oftheglass. There are several types ofliner 
deactivations available: 

Pinpoint Deactivation 
This is the most widelyused deactivation technique 
forliners and typicallyuses DMDCSdeactivation. II 
is good fo r most non-criticalanalyses, analysis of 
polyarornatic hydrocarbons (PAHs), highly 
concentrated samples, and non-active sample 
matrices. This deactivation has verylow resistance to 
sample degradation before re-deactivation or liner 
replacement is needed. 

Polymeric Deactivation 
Apolymeric deactivation provides total surface 
coverage. There are noexposed active sites as there 
are with pinpoint deactivation. Polymeric deactiva­
tion has a highresistance to sample degradation and 
shows increased response for lowconcentration 
samplesand highlyactive samples,such as endrin, 
DDT, and drugs. Endrin breakdown ofless than 2% 
is standard when using a polymericdeactivation. 

~Longer liner lifetimes are provided because the 
deactivation is bond.ed to the surface oftheglass and 
is more durable than pinpointdeactivation. 

Base orAmine Deactivation 
This is a special deactivation fo r the analysis ofbases 
and amines. This deactivation provides superior 
response and sample repeatabilityfor theanalysis of 
trace amine compounds (Figure 4). 

When choosinga liner foryour analysis. match the 
liner geometryanddeactivation to the analysisyou 
will be performing. TIle liner geometryand 
deactivation are as important as tile choiceof 
column for the analysis ofspecial compounds. 
Increased performance andmore accurate analysis 
will be theresults ofa thoughtful decision. 

Request Restek's 
handypocket reference guide 

Inlet Supplies 
(lit. cat. #59980), or visitour web site at
 
wwwrestekcorp.com. The InletSupplies
 

pocketguide is anat-your-fingertips reference
 
packedwith liner selection information,
 

inlet supplies, and a complete
 
product listing.
 

Deactivated Liners Significantly Decrease Endrin Breakdown 

The untreated inlet liner exhibits The deactivatedinlet liner exhibits 
62%endrin breakdown. 1%endrin breakdown. 

77 

'" 2 

3 

3 

5 

~ 
4 5 I '" 2 

6 

1. 2,4,5,6-tetrachloro-m-xylene 
2. endrin 5. methoxychlor 
3. 4,4'-DDT 6. endrin ketone 
4. endrin aldehyde 7. decachlorobiphenyl 

Response Comparison of Amine Deactivation vs, Polymeric Deactivation, 

• Amine Deactivation • Polymeric Deactivation 

Column: 30m, 0.53mm 10, 3 .0~m , Rtx~-5 Amine; Diethanolamine on-column concentration: 15ng; 
Injections/sleeve: 5; Inj./del. temp: 250°C/285°C Each sleeve conditioned @ 285°C for 1 hour 
prior to injections. HP 589011 Plus with HP 7673 Autosampler. 

80­
Response 

60­
Response 

40­

20­ RSD 

RSD 
RSD 

Splilless Splilless Direct Open-Top 
Recessed Recessed Goose Uniline wI 

Goose wI Deactivated Deactivated 
Wool Wool 
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We are pleased to announce tbe addition ofCarboPrep" SPE tubes
 
to our growing line ofResprep" products!
 

by Lydia Nolan , Sample Preparatioll Product LineManager 

• Improved recovery of sulfonylurea herbicides, phenols, carbamates, and triazineherbicides To experience the manybenefitsofCarboPrep '" 

compared to C-18 and C-8 tubes. lubes for yourself, calJ 800- 56- 1688, ext. 3, or 

• Wide range of selectivity for both analytes andtheir metabolitesor degradents. contactyour local Restek representative fora sample 

Rapid sampling flow rates up to 20mLlmin.withoutcompromising recoveries. pack and Get 'Prepped today! 

• Maximum capacity for contaminatecleanup using a minimum bed weight, 50% of silica 
References 

packing. 1. F Andreolini, C.Borra, F. Caccamo, A. DiCorCla, anel R. Sarnpen. 
Analytica! Cbemistry. 1987, ;9. pp 1i20-172; • Controlledmanufacturing provides improved cleanliness and reproducible performance. i . J.Fillion and L \'olan, rot/oy s Chemist. 1996, pp. Iq-24. 

Restek's newCarboPrep n, tubes weredevelopedfor grade, nonporous, graphitized carbon. The cat. # 
thesamplepreparation of nonvolatile and semi­ manufacturingprocess is designed to minimize 

Carbof'rep" 3mL, 250mgvolatile analytes fromavariety of matrices. They are variability and improve performanceof recovery and 

useful for diverse applications, from concentration cleanup procedures. Restek'sCarbol'rep" tubes 26088 (50-r:>k.) 

ofhuman estrogen in amniotic fluids to cleanup of provideacarbon with twi cethesurfacearea of most Carbof'rep" 6mL, 500mg 
envi ronmental pesticides and herbicides in commercially availablecarbons, to giveyou the 26087 (30-pk.) 
agricultural commodities." CarboPrep'" tubesare maximumcapacity for yourmost difficult samples. Custom sizes available. pleasecall for details. 
commerciaUy manufacturedfrom chromatographic-

The Ultimate Autosampler Vials
 
For a free Restekhas assembledwhat maybe theultimate lineof autosampler vial products. These vials offer more 

features-suchas largeopenings, step insert profiles, and graduated marking spots- aU at thesamelow	 sample vial kit, 
price as other manufacturers' standard plain vials. For acompleteUsting of Restek's extensive lineof vials for call 800-356-1688, ext. 3, or 
any instrument or appUcation, see the1999 Product Guide.	 COIl tact your local Restek 

representative. 

ttl	 Type I, 33 expansion borosilicate glass ttl Manufactured in compliance toitb ttl Restek's exclusive Silcote" CL7, silicon 
offers tbe least pH shift (lowest ISO9002 guidelines for assured, polymer-based silanization ensures 
leaching characteristics) ofallY glass consistent quality. samp le integrity. 
type, 

Short-Cap, Crimp-Top,
 
Screw-Thread SnapSeal™
 

Vial Vial
Compatible with Patented Snap Seal"
 
Unique Step" Via l Pro file­
robotic arm finish accepts
 

autosamplers. inside step precisely centers step-type
 aluminum crimp seals 
limited volume inserts for perfor­ or Poly Crimp" caps. 

mance-assured sampling. 

Large opening-40% larger 
Moreglass in neck than standard vials. Compare to Target area-stronger for
 

DP, Robo~ , Sun1,
 less breakage during
 
ABC, and R.A. M. ~
 Graduated Marking Spot - - - --re decapping. 

Via ls. works with #2 pencil 

Options include:	 Fits over80 differen~ 

Clear or amber	 autosampler makes 
Colored marking spots and models including: 

Fits over25 / Colored caps HP, Varian. CE, PE, 
different GC Rubber or silconesepta CTC, Leap, Alliance, 

models.	 Limited volume inserts Fisons, and Fin nigan. 

www.restekcorp.com 814-353-1300• 14 • 
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Peak Performers
 
by Doug Elliott, GC Accessories Product LineManager 

Flexible Graphite
 
Ferrules
 

New Technology Means Longer 
Ferrule Life 

Our fusedsilicaquality assurance (QA) 
analysts are reporting twice the number of 
re-use cycles with the newRestekFlexible 
Graphite Ferrules. In addition to having 
lower bleed and improved seating 
performance, they canbe re-used 4 or 5 
times! Our analysts are very happywith this 
highlevel ofperformance. Let us know how 
well they workin your applications. 

For a complete listing of ferrules, please 
see theRestek 1999 Product Guide. 

Graphite Capillary Ferrules 

(for '/'6"compression-type fittings) 

Ferrule ID Fits Column ID 10·pack 

0.3mm 0.20mm 20233 

O.4mm 0.25mm 20200 

0.5mm 0.32mm 20201 

0.8mm 0.53mm 20202 

50-pack 

O.4mm 0.25mm 20227 

0.5mm 0.32mm 20228 

0.8mm 0.53mm 20224 

Compact Graphite Ferrules forHP GCs 

(for capillaryinjection ports) 

Ferrule ID Fits Column ID 10-pk. 

0.25-0.32mm 20250 

0.53mm 20252 

50-pk. 

0.4/0.5mm 0.25-0.32mm 20251 

0.8mm 0.53mm 20253 

0.8mm 

www.restekcorp.com 

C i Inle a 
Replacement 0.8mm ID Inlet Seal,jor HP 6890 GCs 

Restek nowhas the 0.8nun ID cross-type inlet seals for HP 6890 injectors. 

Deactivations include our gold-plating process, which has been optimized 
to bestableand uniform. The legendarySilcosteel"-treated seals are as 
inert as gold, butmore rugged. TI)l them foryourself	 Washers included! 

O.8mm ID Cross Disk InletSeal forHP GCs 

(Similar to HP part#5182-96521 

Inlet Seal Type	 2-pk. 10-"k. 

Gold-Plated	 20477 20476 

sucosteelv-Treated 20475	 20474 

For a complete listing of inletseals, please see the1999Product Guide. 

Air Diverter 
for 589016890 GCs 

• Diverts GCexhaust heat awayfromthe lab 

bench. 

• Reduces oven cycle time. 
• Improves retention timeprecision. 

Easy to install-no tools required. 
(Similar to HP part # 19247-6051 0) 
Cat.# 22076, (ea.) 

ive 
Electronic Leak Detector 

•	 Compact, lightweight, hand-held design. 
Contamination-free leak detection. 

•	 Detects heliumor hydrogen trace leaksal 
~3 x 10-4 ce/sec or ~2 00pp m. 

•	 Pays for itselfin the first leak found. 

•	 Battery or AC line adaptor 
llOv: Cat. #21607, 220v: Cat# 21609, 

(ea.) 

Clean & Green 
Instrument-Grade Tubing 

We knowhowimportant clean tubing fo r 
plumbing is to the successfuldelivery ofpure gas 
to your instrument. We alsoknoll' that wehave a 

responsibilityto protect the 
envi ronment and our 
employees. Forthose 
reasons, Restek has 
developeda newcleaning 
process that uses 
biodegradable detergents, 
solubilizers, penetrants, 
organic acids, and non­

Now even toxic solvents far superior 
better! surface cleaning- leavi ng 

no film or residue. 

When you want thecleanest tubingfor plumbing 
your analyt lcal Instrument system, andyou also 
are concernedabout the qualityof the 
environment and worker safety, choose Restek 
Instrument-Grade Tubing.Seethe 1999 Product 
Guide for details. 

814·353·1300
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Outstanding Performance for
 
Chlorinated Pesticide Analyses
 

by Dr. David Smith, R&D Chemist, and Deb Salabsky, Applications Chemi st 

Maximizes the inertness of sample pathway. 
Minimizes breakdown . 
Low bleed. 

Thermally stable. 

"Clean and green"-manufactured without the use of 
harmful organic solvents. 

First Restekdeveloped a 100% polymeric, high­
temperature silanization process for inlet liners. 
Restek's polymeric siianlzation is the deactivation of 
choice, resultingin lowendrin breakdown and 
inertness forcompounds containing active functional 
groups like phenols, diols, and acids. 

NextRestek developed a surface deactivation for 
handlingbasic compounds, likethose found in drugs. 
azo-dyes, andantines. Ourbase-deactivated glass 
accessories provide excellent recoveryoftrace-level 
active basic compounds. 

Now Restek Introduces the Next Generation of 
Deactivation... Siltek'", 
The Slltek" deactivation process (patent pending) 
produces a highly-inert glass surface, whichfeatures 
high temperatu re stability, extremedurability, and 101Y 

bleed. Try Siltek't'-deactivated liners, guard columns, 
wool, and connectors for minimized breakdown and 
better recoveryofsample analytes. 

Siltek 't'-Deacrlvated Inlet Liners 
Gas chromatographic (GC) analysis ofchlorinated pesticides presents unique challenges to environmental 
laboratories because these compounds often are analyzed at tracelevels and are susceptible to decomposition 

r' caused by reactive sitesin theanalytical system. Pesticide methods. such as theljS Environmental Protection 
Agency (EPA) Methods 8081and608, have stringent breakdown criteria. The two pesticide compounds used 
to monitor systeminertness are notorious fo r exhibiting breakdown-endrin, which breaks down intoendrin 
aldehyde andendrin ketone, and DDT, whichbreaksdown into DDE and DDD. The breakdown of these 
compounds most oftenoccurs in the GC injection port. (cont. onpage2) 

Siltek'" 
Deactivation 

CarboPrep" SPE 
Tubes 

Integra-Guard'· Guard Columns 

Allure'"Acidix HPlC Column for lC/MS 

Silcosteeli1il - Treated Sample Cylinders 

Restek-on-the-Road-New 
Comprehensive GC Seminar 

US EPA Method 8081 Using 
Rtxi1il-ClPesticides Columns 

ClPSemi-Volatiles 
OlM 04.1 Reference Materials 

New High-Performance Molecular 
Sieve 5A &13X Packings 

Peak Performers 

Behind the Scenes 

Summer
 
INTERNATIONAL 



(continued from pg. 1) ''''\ 

Routine maintenance ofthe injection port and GC ~ columns is essential to minimi ze compound ~ 
Direct injection Uni liner® without deactiva- A Siltekm-deactivated liner exhibits 

breakdown. 
tion exhibits 62% endrin breakdown. approximately 1% endrin breakdown. 

To illustrate theimportanceofproper surface 
deactivation for endrin and DDT analysis, a 50pglpL 
test mixwas injected on an undeactivated direct 
injection glass inlet liner. Endrin breakdown was 
62%and DDT breakdown was belowdetection 
limits, as shown in Figure I. 

Next, the raw liner was removed and replaced wi th a 
Siltek" -deactivated direct injection liner, The 
resultsof this injection are shown in Figure 2. 
Endrin breakdown measured less than 1%and DDT 
breakdown again was below detection limits, The 
resultsnotonly confirm the necessity for inlet liner 
deactivation in pesticides analysis, but alsoshowthe 
inherent inertness ofSiltek" deactivation and its 
ability to improve theaccuracy ofpesticides analysis. J-.-L 

i 
0Siltek" -Deactivated Guard Columns 

Guard columns are commonly used in the analysis of 
chlorinated pesticides. Manyanalysts usethemasa 
way to divide a sample equalJyonto two different 
analytical columns bywayofa Press-Tight" 'Y' 

30m, 0.53mm 10, 0 .4 2 ~m
 

Rtx-GLPesticides2(cat.#11340)
 
with open-top Uniliner"
 22
 
(cat.# 20843-214.1 for Siltek"
 
deactivation)
22 
Inj.: 1~ L of 50 pg/~ L standard of 
tetrachloro-rneta-xylene(IS). 
endnn, 4.4'-DDT, methoxychlor. 
and decachlorobiphenyl (IS) 

17 Oven temp.: 1200G (hold 1 min.) 
to 3000 G@gOG/min. 
(hold 10min.) 
Inj. temp.:250'C 

t'
 Oet.: EGO, 3000 G
 
Carrier gas: helium

14

/t
l 

14 17 

19 

i i I I i i10 20 30 o 10 20 30 

Analysis of US EPA Method 8081 with a Siltek" -deactivated Uniliner® and guard column connector. This configuration allows a primary anda 
shows resolution of all 22 chlorinated pesticides.confirmational analysis using one injection. Guard 

columns also make routine maintenance easier by 
Peak List for Figures 1, 2, and 3 30m. 0.32m m 10. 0 .5 ~m (cat.# 11139) Rtx"-CLPesticidesallowing removal ofthe fi rst meter of column. This 

1. 2,4,5,6-tetrachloro-m-xylene witha 5m, O.32mm 10 Siltek'"-deactivated guard column 
eliminates non-volatile contamination, wi thout 2. a-BHC (cat.# 10027) and a SiltekW-deactivated gooseneck liner 
affectingthe analyticalcolumnts). Siltek'''­ 3 y-BHG (cat.# 20798-21 4.1) 

4 p-BHG On-column cone.: 16-1 60pgdeactivated guard columns and Siltek" -deactivated 
5. /i-BHG Oven temp .: 120°C(hold 1min.) to 300oG @9°G/min. connectors provide an inert sample introduction 6. heptachlor (hold 10 min.) 

pathway that is ideal fo r chlorinated pesticide 7. aldrin Inj. temp.: 250o G, splilless(hold for 0.75min.)
8. heptachlor epoxideanalysis. Det.:EGO. 300'Gwith Anodepurge
9. , -chlordane Carrier gas: hel iumat 31 em/sec. linear velocity

10. a-chlordane 
Siltek" Deactivation-The Complete Solution 11 . 4,4'-DDE 

12. endosulfan IThe analysisofUS EPA Method 8081 calJbration 13. dieldrin 
standard is shown in Figure 3, This chromatogram 14. endrin 
was generated using a Siltek" -deactivated inlet liner 15. 4,4'-DOD 

16. endosulfanII 19 22and guard column, and an RlX"-Cl.Pesticides 17. 4,4'-DDT 
analytical column. 18. endrinaldehyde 

19. methoxychlor 
20. endosulfan sulfate

The best protectionagainst endrin and DDT 11
21 . endrin ketone 13 

breakdown forchlorinated pesticide analysis is to 22. decachlorobiphenyl 16 
outfi t your GC with Siltek" -treated products. For a 
highly inert pathway andfastGC cycletimes, use 

1415 
17 

Rtx?-CLPesticides and Rtx@-CLPesticides2 analytical 
columns in combination withSiltek'r-deacuvated 5 6 83 7 9 

1liners andguard columns. 
1812 

for.mo~ 
For more information on Siltek" deactivation , 

req uest "Siltek'M Deactivation Benefits ~L'...J iu \.-..) '-' '-----'~UU IJ 'Ll t..

1 

I 
I 21 

I 
20 

Brochure" (lit. cat.# 59803). J UUiJJL..N,W v....J '-''-,,,I'-NJ 
Call 800-356-1688, ext. 5, or contact your 

local Restek representative . 8 10 12 14 16 18 20 22 24 

www.restekcorp.com 
• 2 • 



For S il t e k ~-deactivated inlet liners, add the corresponding suffix number to your liner catalog number. 

Siltek ~-Deactivated Inlet Liners 

qty. 

each 

5-pk. 

SlItek~ 

-214.1 

-214.5 

Slltek-with 

SiIlek ~·deaclivated wool 

-213.1 

-213.5 

SiIlek-wlth 

CarboFrit­

-216. 1 

-216.5 

Siltek ~-Deactivated Press-Tight~ Connectors* 

tYIle qty. caU 

straight 25-Rk. 20449 

angled "Y" 3-Rk. 20469 

Other typesof Press-Tighr connectors can be ordered ona custom basis by adding the suffix -266. 

other each -266 _ 

Siltek~·Deactivated Guard Columns 

nominal 10 nominal DO 5-meter 10-meter 

0.25m m 0.37 ±0.04mm 10026 10036 

0.32mm 0.45 ±0.04mm 10027 10Q37 

0.53mm 0.69 ±O.04mm 10028 10038 

Siltek~-Deactivated
 

Borosilicate Wool
 for ll1o~ -nto 
qty. cat.# See page 10for an art icle on US EPA Method 

8081A Ch lorinated PesticideAnalysis. 10 g 21100 

CarboPrep™ SPE Tubes 
For Improved Recovery 

by Gary Stidsen, Sample Preparation Product Line Manager 

* Excellent for cleanup of pesticide residue extracts. 
* Maximum capacity for contaminate cleanup using a minimum bed weight. 
* Improved recovery of sulfonylurea herbicides, phenols , carbamates, and triazine herbicides compared to 

C-18 and C-8 tubes.
 
* Wide range of selectivity for both analytes and their metabolites or degradents.
 
* Rapid sampling flow rates up to 20mL/min. without compromising recoveries. 

Restek'sCarbol'rep" tubes were developed for the variability andimprove performance ofrecoveryand cat. #
 
sample preparation ofnonvolatile and semi-volatile cleanup procedures. Restek's CarboPrep" tubes
 

CarboPrep'· 3mL, 250mg
analytes froma variety ofmatrices. TIleyare usefu l provide a carbon \\~th twice the surface area of most 
26088 (50-pk.) for diverse applications, from concentration of commercially available carbons, to give you the
 

human estrogen in amniotic flu ids to cleanup of maximum capacity for your 1II0St difficult samples.
 Carbo Prep'· 6mL, 500mg 
r"> envi ronmental pesticides and herbicides in 26087 (30-pk.) 

agricultural commodities.I I Carbol'rep'' ru bes are To experience the many benefits ofCarboPrep'" Customsizes available, please call for details. 
commercially manufactured fromchromatographic­ tubes for yourself, call800-3;6-1688, ext . 3, or 

Refe rences 
grade, nonporous, graphitized carbon. The contact your local Restek representative for a sample I. EAndreoliru, C. Barra. F. Caccamo, A. DiCorcia. and 

R. Sampert.,Ana!)'lical Cbemistrv. 1987 , 59.pp. 1720-1 725 manufacturing process is designed to minimize packand Gel Prepped today! 
2. J.Fillion and L xotan, Todays Chemist. 1996. pp. 14-24. 

www.restekcorp.com • 3 • 
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Integra-Guard™Columns
 
Get the Protection Without the Connection! 

by RickCrago, Fused Silica ColumnsProduct Line Manager 

Somepeople swear bypress-fit connectors, andothers swear at them. For manyanalYsts! the art ofattachinga 

guard columntoan analytical columnisa mystery. Restek's chemists have discovered thJ solution to this 

mystery-the most reliable connection is no connection at all! No guard column system is more permanent 
thanone continuous length oftubing containing boththeguard column and the analytical column. 

Restek pioneered thisinnvoative approach to guard columns, andour Integra-Guard"column is engineered 
to be worry-free for theanalyst.The transition area between the guard and analyticalcolumn is the pointat 
which the guard column ends and the analytlcalcolumn begins. High-temperaturestringis used to tie the 
guard column in a separate loop, making it easy todistinguish from the analyticalcolumn. The entire setup is 
suspended in Restek's unique "crush-free" cage, which prevents the columnfrom corning in contact with 

anything that could damage it. We offer Integra-Guard" columns in a wide variety ofphases (Table I) . 

Guard columns arebeneficial because they: 

*	 Increase the lifetime ofa column bytrapping non-volatile contamination on thefirst few meters. 

*	 Allowfor system maintenance without sacrificingseparation. 

*	 Functionas "retention gaps," allowingcomponentswith differentvolatilities to be focused in thesame 
band on Ule analytical column. 

Problems that conventional guard columns can create: 

*	 Difficult and time consuming to make a properconnection. 
~ * Leaks may develop during an analysis , destroying thecolumns. 

The best connection is no connection at all! 
*	 Active sitesand dead volume from tubingconnectors may causepeak tailingandlossof resolution. 

Integra-Guard- Columns provide the solution: -- * TIle most reliable connection between a guard column andan analytical columnis pictured at the leh 
NO CONNECTIONAT ALL (Figure I) . 

• • • • ",:!' '" .< ~. • '. -. 

* Integra-guard technology eliminates the need fora connector byincorporating theguard column into the 
actual analytical column. 

If you are currentlyusinga guard column or considering onefor the fu ture, caJJ Restek todayand ask about 
our Integra-Guard" columns. 

~ 
Phases currently available
 

with an lnteqra-Buard" guard column.
 
Integra-Guard~ Guard Columns·
 

Rt~-1
 

Rt ~-1M S mmlD length suffix#
 
Rt ~-5
 0.25	 5m -124 

Rt~-5MS 

XTI®-5 10m -127 
RtX®-1 301 

0.32	 5m -125 
Rt~-624 

Rtx"'-1 701 10m -128 
RtxG-Volatiles 

0.53	 5m -126RtX®-20 
RtX--35 10m -129 

Rt~-BA C 1 
RtX®-BAC 2 'Add suffix # and priceto theorder ofyour column. 
StabilwaX® 

Sta b i l wax~-DA 

Stabilwax$-DB 

www.restekcorp.com 
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Ailure™Acidix HPLC Column
 
Specialized Columns for LC/MS Analysis of Acids and Amino Acids
 

Restek's Allure" phases are engineered to provide 
maximumsensitivity forliquid chromatography/ 
mass spectrometry (LClMS)separations. The 
Allure" Acidix phase retains andexhibits good peak 
shapefor compounds that contain carboxylic acid, 
sulfonicacld, phosphoric acid, or other acidic 
functionalgroups. Maximum retention occurs at 

,---..,.	 high percentages oforganic modifier, which results 
ina desirableincrease in thesignal-to-noise ratio 
fo r LCfMS analyses. 

Use oftheAllure" Acidix column allows chromatog­
raphers to generate high-throughput acid andamino 
acid analyses byeliminating the need for 
derivatization ofthese analytes. Typically, amino 
acids require derivatization prior to separation by 
HPLC. This adds much cost andtimeto the method, 
andshould beavoided whenever possible. In 
addition, incomplete derivatization candistort 
quantitative measurements. This is a problem 
particularlywhen more than onemoiety on an 
amino acidcan bederivatized. Until now, 
underivatized amino acids onlycould be runusing 
ion exchange, butmanyofthebuffers required in 
these methods are notLC/MS compatible. The 
Allure" Acidixcolumn retains andseparatesamino 
acids, achieving good peak shape usingsimple 
isocratic mobile phases (Figure I) . Volatile buffers 
and high organic content can beused in the mobile 
phase to assist in the LC/MS ionization process for 
good MSsensitivity. 

However, most oftheadvantages exhibited bythe 
Allure" Acidix are notlimited to LC/MSseparations. 
Fastanalyses,excellent peak shape and retention, 
highreproducibility, andthe elimination oftheneed 
fo r derivatization applyto otherHPLC systems as 
well.Polar acids (e.g. , ascorbic acid) that are 
difficult to retain by traditional CI8 columns are 
easily retai ned by the Allure" Acidix phase (Figure 
2). Largermolecularweight acidiccompounds such 

www.restekcorp.com 

by KeithDuff, Dave Bell,andVernonBartlett 

Improved LC/MS sensitivity. 

Maximum retention of acidic compounds. 

High selectivity and reproducibility. 

Analysis of amino acids without derivatization. 

as pharmaceuticals also showexcellent retention available for LCIMS detection ofacidic compounds, 
andpeak shape (Figure 3). Additionally, salicylic and it retains most acids thatCIS phases cannot. For 
acid andaspirin are cleanly andeasily separated on sampleswithsolubility limitations, theAllure" 
theAllure" AcidLx column (Figure 4). Acidix column can be used at boththe high and the 

low end ofpercent organicin the mobile phase. 
The Allure" Acidix column is a breakthrough in MOSt importan tly, it displays thereproducibility and 
HPLC stationaryphase development that permits the reliability chromatographers have come to expect 
analysis ofamino acids without derivatization. fromRestekchromatographyproducts. 
Furthermore, it provides the highest sensitivity 

~ 
Allure'· Acid ix column retains and separates un-derivitized amino acids, 
achieving good peak shape using isocratic mobile phases and LC/MS. 

Co lumn: Allure- Acldlx 
Calalog#: 9162552 
Dimensions: SOx 2.l mm 
ParticleSize: sum 

Peak List	 PoreSize: 60A 
1. homocysteinethlolaclone 
2. homocysteine Conditions: 
3. homocystine Mobile Phase:	 water pH10 3.0 

With formic 
acid.acetonitrue2.6e6 
(40:60) 

2.4e6 Flow: 0.2mUmin. 
Temperalure: ambient 

2.2e6 

Detection: PEiSCIEX API f50 EX. 2.0e6 
TURBO IONSPRAY.o 

l .8e6 lonspray voltage: t3000V 
Temperature' 350·C 
Orafice: I OV
 

u
 
a. 
on 1.6e6 

Ring: 90V 

'iii 
Z. 1.4e6 Auxiliarygas: 600Occlmin. 
c 
2 1.2e6 Sample:
 

Inj.: 5~ L
 
.E 

l .Oe6 Cone.:	 lO~glm L 

3	 Solvent: mobile pha se 8.0e5 

6.0e5 

4.0e5 

2.0e5 

app.# 104 

o 0.2 0.4 0.6 0.8 1.0 1.2 

• 5 • 



Aliure™Acidix HPLC Column
 

~ 
Polar acids that are difficult to retain on 

traditional C18 columns are easily 
retained on the Allure" Acidix column . 

2 

Peak List 
1, pyridine 

2. benzoic acid 
3, ascorbic acid 

app.# 0073 

o 2 4 min. 

Co lum n: A llure,. Ac ldlx 
Calalog#: 9162565
 
DImension s: 150 x 4.6mm
 
Partical Size : 5~m
 

Pore SIze: 60A
 

Co nditions:
 
Mobile Phase. 10mM potassi um phosph ate
 

pH 2,6: ace tonitri le (60:40 v/v) 
Flow, 1.2mUmin. 
Temoer ature: 2rC 

Detection : UV @ 230nm 

Sam ple :
 
Inj .. 25~ L
 

Co ne. (acids): 250 ~g/m L
 

Solvent: water.acetonitnle (99: 1, v/v)
 

Restek Survival Kit for HPLC 
The RestekSurvival Kit is an 

invaluable analytical spare­
parts kit that contains the 

essential tools and 
supplies to maintain and 
set-up your solvent 

deliverysystem. 
Cal.# 25.HZ 

(continued from pg. 5) 

GmD 
Pharmaceuticals show exce llent relention 

and peak shape on the Allure" Acidix column. 

Column: A llu re- Ac id lx 

Cala log#: 9 162565 

Dimensions: 150 x 4,6mm 

Particle Size : 5~ m 

Pore Size: 60A 

Cond it ions: 
Mobile Phase:	 20mM ammonium 

acetate pH 4.5: 
acetonitri le 

(30:70, v/v) 
Flow: t .Omt/rnin. 

Peak List Temp.: ambien t 
1, uracil 
2, ibuprofen Detec t ion : UV@220nm 
3, naproxen 

Sam ple: 
Inj.. 10 ~ L 

Cone.. 1OO ~g/m L (ibuprofen 

and naproxen) 
Solvent:	 ammonium acetate 

buffer:acetonit rile 
(1:1, v/v) 

app. # 0075 

2 3 4 5 6 7 min, 

Salicylic acid and aspirin are cleanly and easily separated on the AllureN Acid ix column. 

5.0e7 

4.5e 7 

4.0e7 

c, "' o 3.5e7 
Peak Lis t i:­

.~ 1. salicylic acid 3.0e7 
2, aspirin
 

2.5e7
 
~ '" 

2.0e7 

1.5e7 

1.0e7 

5,Oe6 

app. # 105 

o 3 4 5 6 min . 

Column: A llure " Ac idix Detect ion : PE/SC IEX API 150 EX, 
Catalo9#: 9 162565 Heated Nebu lizer interface 
Dimensions: 150 x 4.6mm in negative ion mode 
Partical Size : sum Needle current: 3~A 

Pore Siz e: 60A Temperature: 350· C 
Orafice: -5V 
Ring: -30V 

Co nd it ions : 
Auxil iary gas: 6000cc!min,
 

Mobil e Phase: 20mM ammo nium
 
rormete, pH 4.5:
 
ace ton itri le (20 :80, v/v)
 Sample: 

Flow: 1mU min Inl·: 5~L
 

Temperatur e: ambient Cone.: 50~g /m L
 

Solvent: water:melhanol (1:1, v/v)
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30mm length 9162531 91 62532 9162533 9162535
 

50mm len gth 9162551 9162552 9162553 9162555
 

100mm length 9162511 91 62512 9162513 9162515
 

150mm length 9162561 91 62562 9162563 9162565
 

200mm length 9162521 9162522 9162523 9162525
 

250mm length 9162571 9162572 9162573 9162575 

Free HPLC wall chart 
and LC/MS Catalog 

To receive your free wall chart (li t. cat.# fo r: 
59894 ) and catalog (lit. cat.# 59607) call 

For more information on Allu re" HPLC our Literature Request Hotline at 
columns, request the LC/MS Columns Flyer 800-356-1688, ext. 5;
 

(lit. cat.# 59735). or visit us online at
 
www.restekcorp.com . 

Silcosteel®·Treated Sample Cylinders
 
New SCAOMD Standard for Sulfur Analyses
 

by Gary Barone, MPGProduct LineManager,and Dave Shelow,Air MonitoringProductsProduct Line Manager 

Results ofa recent study by South Coast Air Quali ty Duringthelast 12 years, Silcosteel" treatment has 
Management District (Rule 1118 Ad Hoc Working been used formany applications inanalytical 
Group) determined that Silcosteelv-treared sample chemistry. Most recently, Silcosteel" sample 
cylinders are acceptedforMethod 307-91, cylinders have become thestandard for gas sampling 
Determination a/Sulfur in a GaseousMixture. in the petroleum industry. 

The use ofstainlesssteel high-pressure cylinders has This Silcosteel" coating is ideal forapplications 
greatlyincreased the accuracy and efficiencyofgas Involving thetransfer of extremely low-level organics 
sampling. Tedlar" bags, which previously had been and corrosives (see Figure I). Unlike tluo ropolymer 
recommended, required a large pressure reduction surface coverings, Silcosteel" coating isincorpo ­
and possible loss ofsample throughthepermeable rated into the lattice of the steel, which results in 
wall.Silcosteel" treatment is a thin-film passivation very highstability anddurability-to maintain the 
treatmentforstainless steel , resulting ina rugged integrityofyour sample. Always use Sllcosteel" ­
andinert coating that decreases sample loss, and the treated samplepathways when peak performanceis 
stainless steel cylinder reduces pressureproblems. required for sulfu r-related work. 

Silcosteel®·Treated Sample Canisters 

size cat.#	 size cat.# 

zsce 24271	 500cc 24274 

150cc 24272	 1000cc 24275 

5 2 hydrogen sulfide 

- - - 300cc 24273
 
_ 5.0
 - carbonyl sulfide . Silcosteel®-Treated Hoke Sample Cylinder Valves
 
-"'" 4.6
 
[ 4.8 

description metal stem tip cat.# Kel-F stem tipcaU- dimethyl sulfide 4.4 
4.2 ,/, male NPT exit 24276	 24278 

o	 24 48 72 96 120 144 168 
(Hours) '/4' compression exit 24277 24219 
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Sulfur compound (-5.0ppm) storage in a 
Silcosleel®-lreated stainless steel cylinder 

over seven days shows no significant 
compound loss. 

5.4 



Restek Survival Kit for HPLC 
For start-up and standard use ill all HPLC-systems 
The RestekSurvival Kit is an invaluableanalytical spare part kitthat contains the essential 
tools and suppliesforyoursolventdeliveryneeds. 
cat .# 25322 

Restek HPLC Survival Kit Contents: 
Item Dty. 

PEEK Column Connector 10 

PEEK Tubing , '116' 00 x 0.005' 10 3m 

PEEK Tub ing , '116' 00 x 0.007" 10 3m 

PEEK Tubi ng , 'M 00 x 0.010" 10 3m 

PEEK TUb ing , Elbow 90 5 

PEE K TUbing , Elbow 180 5 

Teflon Tubing, 'Is' 00 x 0.063' 3m 

Teflon Tub ing , 1fa" 00 x 0.094" 3m 

Tubing Clip 5 

Rheotool Wren ch 1 

'!4' x 5116' Open -End Wrenc h 1 

Clean-Cut" Tubing Cutter 

Replacement Blades for Cutler 1 

PEEK Union 'M 2 

Inlet Filter, zum 1 

Inlet Filter, 10lJm 1 

For more information on the HPLC 
Survival Kitand other HPLC accessories, 

fo r:lJ1o~ info request theflyer "HPl CMobile Phase 
Accessories" (lit. caU 59728-INT). 



__ 

Restek offers expert, hands-on training in many aspects ofchromatography.
 
For information on training topics orto discuss bringing training to your facility or
 
area, call BOO-356-1688, ext. 2174, orcontact your local Restek representative.
 

Register Today! 
Call us at 800-356-1688, ext. 3
 
Fax this form to 814-353-1309
 

Mail this form to Attn : Seminar Coordinator, 110 Benner Circle, Bellefonte, PA 16823
 
Register electronically atwww.restekcorp.com/semiars/register.htm
 

Registration Form 

Seminar Location: _ 

Seminar Date: Seminar# _ 

Company : _ 

Names ofattendees: 

Attendee #1 
Attendee #2 _ 

Attendee #3 _ 

Attendee #4 _ 

Attendee #5 _ 

only $199 per person, Lunch included 
Method of Payment: 0 Check 0 PO 0 Visa 0 American Express 

o MasterCard 
Name on Card _ 
Account Number Exp . Date _ 
Company _ 
E-mail _ 
Bill ing Address _ 
City State Zip _ 
Phone ( Fax ( ) 

The seminar confirmation letter(s) willbe sent to the billing address unless other­
wise indicated below: 

Address _ 
City State Zip _ 
What is your application area? _ 
What type of injection do you use? [e .g. , split, direct] 

What detectors do you commonly use? _ 
How many years of GC experience do you have? _ 

What's your toughest chromatography challenge? _ 

Referred by / Salesperson : _ 



US EPA Method SOSiA
 
Excellent Separation of Chlorinated Pesticides Using
 
Rtx®-CLPest icides and Rtx®-CLPesticides2 Columns
 

by Dr. FrankDorman,ApplicationsGroup Leader 

For environmental laboratories, the methods to 
analyze chlorinated pesticides often are themost 
challenging to perform. Analysts struggle with 
linearity, breakdown, and lengthy calibrations; as 
wellas column bleed, column reactivity, andpoor 
separation. Restek has addressed allofthese 
issues with thedevelopment of the Rtx"­
CLPesticides and the Rtx®-CLPesticides2 capillary 
columns. These columns were designed 
specifi callyfor theseparation ofchlorinated 
pesticides, to be used in parallel fo r Simultaneous 
quantitation andconfirmation bygas chromatog­

raphy/electron capture detection (GClECD). We 
have shown theperforman ce andseparation that 
can beachieved with these columns for EPA 
Method 608, 8080, and 8081. Now many 
laboratories are dealing with thelatestversion of 
the chlorinated pesticides method-SW-846, 
808IA. This method adds new target analytes to 
the20common single-component pesticides 
contained in earlier versions. 

Because the Rtx\!> -CLPesticides and Rtx <!l · 
CLPesticides2 columns were designed with 

selectivity forneutral, halogenated compounds. 
theyare easily adapted for theanalysis of the 
extended list ofpesticides in Method 80SIA. 
Figure 1shows the separation ofthe22 
chlorinated pesticides listed inboth US EPA 
Method 8081and808IA, plus the the seven 
additional single-component compou nds also 
listed in Method 808IA. Using a guard column 
andsplittingthe flow into thetwo columns with a 
glass 'Y' Press-Tight" connector,thechromato­
gramswere acquired simultaneously. These two 
columns also have a high maximum operating 

Ach ieve full separation of US EPA Method BOB1Achlorinated pesticides using the Restek 
Rtx@-CLPesticides and Rtx@-CLPestic ides2 columns . 

3 

26 

29 

171 9 

6,7
 

4
 

2
 

1 

I'-"------J 
I i i I 

min . 10 

20,22 
\ 

8 1112 16 
\ 23 
\ 24 

1~~ 
I 28 

1C 
13 2~ 27 

9 

~ '--

25 2015 

Peak list 
1. dibrornocnlornpropane 
2. hexachlorocyclopentadiene 
3. tetrachloro-m-xylene 
4. hexachlorobenzene 
5. cs-drallate 
6. a-BHC 
7. trans-diallate 
8. y-BHC 
9. ~ - B HC
 

10 6-BHC
 
11 heptachlor
 
12. aldnn 
13. .soonn 
14. heptachlor epoxide 
15. , -chlordane 
16. a -ch lordane 
17. 4,4'-00E 
18. endosulfan I 
19. dieldrin 
20. cnlorobenzuate 
21. endnn 
22. 4,4'-000 
23. endosulfanII 
24. 4,4'-00T 
25. endrin aldehyde 2 
26. methoxychlor 
27. endosuuan sulfate 
28. endrin ketone 
29. decachloroblphenyl 

min. 10 

3 

28 
26 

6 
1516 24 

8 
4 1012 2 127 

Q5 
14 

1 1 

9 1E 

5 

L 
2C 

I 

i 

15 20 25 

30m, O.32mm 10, 0 .50 ~ m Rtx"'-CLPeslicides and30m, o32mm 10, 0 .25~ m Rl -CLPesticides2 columns (cat.s's 11139& 11 324).
 
On-column concentration: 16-1 60pg: Oven ternp. : 80°C(hOld 1 min.) to 300°C @lOoC/min. (hOld 15 min.);
 

ln]. port: Direct, Uniliner" sleeve (cat.# 20335); Detector: EC D, 300'C with Anode Purge;
 
Dead lime: 1.9 rnin.; Head pressure: 8.7psi (constant); Flowrale: 1.3mUmin. @ 120°C, helium.
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temperature, excellent inertness, low bleed, and 
can be used under the same flowandtemperature 
conditions. This is beneficial for installing them 
asa column pair intoa single injection port, 
thereby minimizing injector maintenance 
concerns, 

The combination of theRtx®-CLPesticides and 
Rtx"-CLPesticides2 columns provides unsur­
passed performance for theanalysis ofchlori­
nated pesticides. Theycan be baked-out at the 
end ofeach analysis to remove high-boiling 
contaminants, without degrading the stationary 
phase. They do not have theproblems associated 
with cyanopropyl phases (1701 ) such ason­
column methoxychlor and DDT breakdown, and 
lowmaximum temperature. The Rtx$­
CLPesticidesand Rtx"-CLPesticides2 columnsare 
the best choice forimproving reso lu tion and 
capacity for the analysis ofdirty extracts, andfor 
increasing throughput for chlorinated pesticide 
samples. 

f id..--­

Restek's 24-page technical guide, 
AGuide to Preparing and 
Analyzing Chlorinated 
Pesticides (lit. cat.# 59892), 
covers analytical details for the 
preparation and analysis of chlori­
nated pesticides. The guide discusses 
specific extraction methods for liquid, 
so lid, and biota samples, in addition 
to sample clean up methods and the 
actual analyses themselves. 

To request your free copy, call our 
literature request hotline at 800-356­
1688, ext. 5. or co ntact your local 
Restek representative. 

For the most inert
 
injection sys tem with the
 

lowest endrin breakdown , see page 3
 
for Siltek™-deactivated
 

inlet liners , guard columns, and
 
Press-Tight® connectors.
 

Product Listing 

Rt~-CLPesticides Columns
 

ID df (I!m) stable to 10m
 

0.18mm 0.18 340°C 42101 42102
 

ID df (I!m) stable to 15m 30m
 

0.25mm 0.25 340°C 11120 11123
 

0.32mm 0.50 340°C 11136 11139
 

0.53mm 0.50 340°C 11137 11140
 

Rtx®·CLPesticides2 Columns
 

ID df (I!m) stable to 10m 20m
 

0.18mm 0.1 4 340°C 42301 42302
 

ID df (I!m) stable to 15m 30m
 

0.25mm 0.20 340°C 11320 11323
 

0.32mm 0.25 340°C 11321 11324
 

0.53mm 0.42 340°C 11337 11340
 

Rtxe-CLPesticides Column Kits 
These kits include both a CLPesticides and CLPesticides2 column, a Universal Angled 'Y' Press-Tights' 

Connector, anda 5m guard column. (Note: Columns are not preconnected in these kits.) 

Description cat.# 

0.53mm 10 Rt ~-CLPesticides Kit 11197
 

0.32mm 10 Rt ~-CLPesticides Kit 11198
 

0.25mm 10 Rt ~-CLPesticides Kit 11199
 

Organochlorine Pesticide MixAS #2 
ald rin 8~g/m L dieldrin 1 6~g/mL
 
a-BHC 8 endosul fan I 8
 
~- B H C 8 endosulfan II 16
 
a-BHC 8 endosulfan sulfate 16
 
y-BHC(lindane) 8 endrin 16
 
a-chlordane 8 endrin aldehyde 16
 
y-chlordane 8 endrin ketone 16
 
4,4'-000 16 heptachlor 8
 
4,4'-00E 16 heptachlor epoxide (B) 8
 
4,4'-00T 16 methoxychlor 80
 

In hexane/toluene (1:1), lmLiampul. 

each 5·Rack 10·p.ack 

32292 32292-510
 

w/data pack 32292-500 32292-520 32392
 

Organochlorine Pesticide Mix C#2 
chlorobenzilate 32~g/m L hexachlorobenzene 8~ g/m L
 
diallate (cis & trans) 80 hexach lorocyclopentadiene 8
 
1,2-dibromo-3-chloropropane 8 isodrin 8
 

In hexane/toluene (1:1), lmLiampul. 

each 5·pack 10·p.""ac""k::....__-' 

32295 32295-510
 

w/data pack 32295-500 32295-520 32395
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New Reference Materials Available 
by Eric Steindl , Analytical Reference Materials Product Line Manager 

Standards for the EPA Superfund Contract Lab Program (CLP): 

v Meets latest Statement of Work. 
v Fewest number of calibration solutions possible. 
v Maximum shelf life. 

The latest revision to the EPASuperfundContract Lab Program (CLP) Methods for semi-volatile compounds 
have necessitated changesin the calibration standards. Restek hasdeveloped newmixtures that satisfy all 
requirementsoftheOLM 04.1 Methods , These high-quality reference materials are manufactured with raw 
materials that have been thoroughly tested for purity, 

CLP 04.1 BIN Matrix Spike Mix CLP OLM 04.1 SV Kit #1 
IO O O ~glm L each in methanol, 1nil/ampul Contains IrnL each: Restek cat.s 

acenaphthene SVScreening Mi, 31000 

2,4-dintrololuene SVTuning Mix 31001 
N-nitroso-di-Jl-propylamine CLP04.1 BNASurrogate Ivlix 3t493 

pyrene CLP 04.1 BA Marrix SpikeML, 31492 
Acid MatrL, SpikeMix 31005each 5-l!k. 10-l!k. 
SVInternalStandard Mix 31006 

31492 31492-510 CLP 04.1 Phenols Calibration Mix 31494 
wI data pack CLP 04,I BIN MegaMix 31495 

SVCalibrationMix #6 (pesticides) 31012 31492-500 31492-520 31592 
each each wI data pack 

<:LP 04.1 DNA Surrogate Mix 31603 31603-500 
In methylene chloride, lml/ampul 
2-chlorophenol-d4 1500pglmL CLP OLM 04.1 SV Kit #2 
1,2-dichlorobenzene-d4 1000 Contains ImLeach of: Restek cat.# 
2-0uorobiphenyl 1000 CLP 04.1 Phenols Calibration Mix 31494 
2-0uorophenol 1500 CLP 04.1 BIN MegaMix 31495 
nitrobenzene-d5 1000 SV Calibration ML, #6 (pesticides) 31012 
phenol-d6 1500 each each wI data I!;.;:;ac=.;ck~_ .... 
p-tel1lhenyl-d14 1000
 

31604 31604-500
 2,4,6-tribromophenol 1500 

each 5-l!k. 10-l!k.
 
CLP OLM 04.1 SV Kit #3
 

31493 31493-510 Contains 1mL each of: Restck cat.s 
wI data pack CLP 04,1 Phenols Calibration Mix 31494 

CLP 04.1 B;}I MegaMi, 31495 31493-500 31493-520 31593 
each ckeach wI data I!;a.:;::;.........
 

CLP 04.1 Phenols Calibration Mix 31605 31605-500 
2000pglrnLeach in methylene chloride, ImUampu I 
-i-chloro-d -methylphenol 
2,4-wchlorophenol 
2,4-dimelhylphenol 
2,4-dinitrophenol 
2-chloropheno l 
2-rnelhyl-4,6-dinilrophenol New 
2-rnethylphenol Catalog!4-methylphenol
 
2-nitrophenol
 
4-nitrophenol
 
pentachlorophenol
 
phenol
 Restek's new Purus'MGas Systems Catalog
2,4,5-trichlorophenol details everything to design and maintain your2,4,6-lrichlorophenol 

gas delivery system , Foryourfree copy,each 
contact ou r literature request hotline at

31494 
800-356-1688, ext. 5 or contact your local

wI data I!:.::;ac::.:.;k _ 
Restek representative, (lit. cat.# 59966) 

31494-500 31494-520 31594 

CLP 04.1 BINMegaMix 
1000pglmLeach in methylene chloride!henzene (3:I) , 

lrnl/ampul
 
acenaphthene
 
acenaphthylene
 
acetophenone 
anthracene
 
atrazine
 
benzaldehyde
 
benzo(a)anthracene
 
benzo(b)Ouoranthene
 
benzo (k)Ouoranthene
 
benzo (ghi )perylene
 
benzojaipyrene
 
biphenyl
 
4-bromophenylphenylether
 
butyl henzyl phthalate
 
di-Il -butyl phthalate
 
caprolactam
 
carbazole
 
-i-chloroanlllne
 
bis(2-chloroelhoxy)methane
 
bis(2-chloroetllyl)ether
 
2-chloronaphtllalene
 
4-chlorophenyl phenylether
 
chrysene
 
dfbenzra.h)anthracene
 
dibenzofu ran
 
3,3'-dichlorobenzidine
 
diethylphthalate
 
dimethyl phthalate
 
2,4-dinitrotoluene
 
2,6-wnilrololuene
 
bis(2-ethylhexyl)phthalate
 
fluoranthene
 
fluorene
 
hexachlorobenzene
 
hexachlorobutadiene
 
hexachlorocyclopentadtene
 
hexachloroethane
 
indeno(1,2,3-cd)pyrene
 
isophorone
 
2-methylnaphthalene
 
naphthalene
 
z-nirroanlllne 
3-nitroaniline
 
4-nilroaniline
 
nitrobenzene
 
N-nilroso-di-n-propylamine
 
N-nilrosodiphenylamine
 
di-e-ceryl phthalate
 
2,2'-oxybls-( I-chloropropane)
 
phenanthrene
 
pyrene
 

each 

31495 

31495-500 31595 

•.:.;..__..,;0- k• 1ol'rn
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New High.Performance Molecular
 
Sieve SA & 13X Packings
 

For Improved Gas Separations 
byBarryBurger, R&D Chemist, and Michael Feeney,R&D Manager 

Molecularsieves, a synthetic formofZeolite, have 
been used since the 1950's for separation of light 
gases (e.g., oxygen, nitrogen, methane, carbon 
monoxide), and inertgases (e.g., helium, argon, 
neon, krypton, and xenon). Restek offers the two 
most common molecular sieves SA and 13X, which 
are used ina wide range ofpacked and PLOT 
column gaschromatographicanalyses. Molecular 
sieves have become a standard for gasseparations, 
yet until now there have been fewchanges or 
improvements in their basic composition or 
performance. As part of Restek's strategy in 
developinginnovative , high-quali ty products, weare 
introducing high-purity, MolecularSieve SA and 13X 
packings. 

Quality Assurance Testing to Ensure 
Reproducibility 
Research ofthe existingpacked column market 
indicated that chromatographers have experienced 

~ Jroblems 1I1th the currentsuppliers ofmolecular 
sieve packings and packedcolumns. Restekgoal was 
to introduce a high-performance molecular sieve 
packing featuringinertness and reproducibili ty. This 
solution requires purification of each lot ofZeolite, 
to remove metals and other trace contaminants that 
cause adsorption oftracegases such as carbon 
monoxide. Each batch ofmaterial is then carefully 
classified toexact mesh ranges to ensure reproduc­
ible efficiency, column back pressure, and retention 
times. Furthermore, our research determined that 
the thermalconditioningprocess is critical in 
determiningthe relative retention of methane! 
carbonmonoxide andforproducing excellent peak 
symmetry for active compounds such as carbon 
monoxide. As a result, each lot ofmolecular sieve is 
preciselyconditioned and quality assurance tested 
for efficiency, back pressure, peak symmetry and 
relative retention time usinga permanent gas 
mixture. 

Alo lecular Sieve 5A or 13X witb Silcosteel" 
Tubing f or Permanant Gas Analysis 
Restek offers both Molecular Sieve SA and 13X. 
These materials differ in poresize andcomposition, 
which results in differences in retention and 
selectivity for manygases. TIle SA packing has 
greater retention, wltich aids inseparation ofargon, 

r-- oxygen, andnitrogen. Therefore, it isa better choice 
foranalysis of trace impurities in inert gases 
(helium, hydrogen, argon, andnitrogen) used in 
chromatography or thesemiconductor industry 
(cont. onpage. 14) 

Molecular Sieve 5Acolumn provides excellent resolut ion 

of oxygen , nitrogen, methane, and carbon monoxide. 

1m x 1/8" x 2mm 10 Silcosmooth~ tubinq 
Molecu lar Sieve 5A 80/100 mesh 
(cat # 80440-800) 
1O~L gas sample with 5-10% each 
compone nt in helium. 

Oven temp.: 50'C 
Inj ./de!. temp.: 150'C/200'C 
Flow: 30mUmin ., helium 

o 

2 

Peak List 
1 oxygen 
2. nitrogen 
3. methane 
4. carbon monoxide 

3 
4 

2 

Molecular Sieve 13X column provides rapid analysis and excellent peak symmetry for 

carbon monoxide. 

2m x 1/8" x 2mm (1 0) Silcosrnooth " tubing 
Molecular Sieve 13X 80/100 mesh 
(cat.# 80439-800) 
10 ~ L gas sample with 5-10% each 
compone nt in helium. 

Oven temp.: 50 'C 
Inj ./det. temp .: 150 'C/200'C 
Flow : 30 mUmin., helium 

I 
o 

2 

Peak List 
1. oxygen 
2. nitrogen 
3. methane 
4. carbon monoxide 

3 

4 

I I 
2 4 min. 
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by Doug Ell iott, GC Accessories Product Line Manager 

Thermolite® Septa 
Achieve the Lowest Bleed at the Most Affordable Prices 

New High-Performance Molecular Sieve SA & 13X
 
Packings (continued from pg. 13)
 

tI' Tested for low bleed- Ensures optimum performance. 

tI'	 Excellent puncturability-i-Septafragments will not 
interefere with data. 

tI'	 Packaged in non-contaminating tins- Ensures product 
integrity wi thevery shipment. 

tI'	 Usable to 340°Cinlet temperatures- Analysis of high 
molecularweight compounds. 

tI' Preconditioned and ready to use-Saves time. 

. ThermoliteGll 

Septum Diameter 25-pk. 

5mm (3h6") 20351 

6mm ('!4" ) 20355 

7mm _ .:;.20;;,;;3""'81'-­

8mm 20370 

9.5mm (3fa') .:;.20;;,;;3""'59::...._ _ 

10mm 20378 

11 mm (7M) 20363 

12.5mm ('12') 20367 

17mm 20384 

Shimadzu Plug ...2~0372 

To request a FREE sample of 
Thermollte or IceBlae 
septa, call 800-356-1688, 

ext. 3, or contactyour loca l 
Restek re presentative. 

Septa 

50-pk. 100-"""k;...' __ 

20352 20353 

20356 20357 

20382 20383 

20371 

20360 20361 

20379 20380 _ 

20364 20365 

20368 20369 

20385 20386 

20373 20374 

Restek has assembled a free trial packfilled 
withvials, caps, and inserts for you to 

evaluate. Contact us at 800-356-1688, ext. 5, 
or contact your local Restek representati ve to 
req uest your free via l pack (lit. cat.# 53076). 

Molecular Sieve 13X often is preferred foranalysis of 
carbon monoxide, particularly at traceconcentra­
tions, because thelower retention resul ts ina 
sharper chromatographic peakand improved 
detection limits. Figu res 1 and 2 (page 13) compare 
thesame gas mixture analyzed usinga I-meter high­
performance Molecular Sieve SA column witha 2­
meter high-performance Molecular Sieve 13X 
column. Notice the excellent peak symmetryfor 
carbon monoxide, indicating that the packingand 
column tubingare extremely inert. Combininghigh­
quality molecularsieves with Restek's Silcosmooth'" 
tubingproduces a packedcolumn optimized for 
trace analysis of thedifficult componentsoxygen and 
carbon monoxide. 

www.restekcorp.com 

Restek Offers a Wide Range ofPacked 
Columns anti Packings 
In addi tion to offering a wide range ofstandard 
packings andpacked columns, Restek offers 
micropacked columns and many uniq ue bonded GC 
packings. The new high-performance Molecular 
Sieve SA and 13Xpackings are the latest examplesof 
Restek's innovation in providingunique improve­
ments and solutions tosolving problems in 
chromatography. 

Silcosmooth~ Tubing 

woox 2mm 10: cat.# 21596 (ft .) 

3116"00 x 4mm 10: cat.# 21595 (ft.) 

• 14 • 

Molecular Sieve5A Packings 

mesh cat.# !Ity. (g) 

45/60 25600 50 

60/80 25601 50 

80/100 25602 50 

100/120 25603 50 

Molecular Sieve 13X Packings 

mesh 

45/60 

60/80 

80/100 

100/120 

cat.# qty. (g) 

25604 50 

25605 50 

25606 50 

25607 50 



by Doug Elli ott, GC Accessories Product Line Manager 

FastPack™Inlet Maintenance Kits 
ForHPGCs 

V' Clean-Mylar®bagis sealedfactory-clean; no agingor contamination fromweeksin the lab,
 

V' Convenient- Thepartsyou usein one bag means no huntingfo r individual parts,
 

V' Economical---{;ost less than the quantity catalog price for the individual parts,
 

Fastl'ack" 1111et Maintenance Kits are a greatway to make performi ng routine main tenance on your HP inlet
 
easy!TIle kit includesyour preferred deactivated liner with a Viton'" O-ring, a 0,8mm ID gold-plated inlet seal,
 
a washer, and an 11 mmThermoli re" septa-all sealed in a factory-clean Mylar@bag,
 

FastPack~ Inlet Maintenance Kits for HP GCs 

1 pack includes 5 maintenance kits 

Kit includes: a-ring, inletseal, washer, septa, & liner pack of 5 ormore 20 or more 
(liner dimensions: 4mm 10, 6,5mm 00 , 78,5mm) 5 kits packs packs 

4mm Splitless cat.# 21101 

4mm Splitless Gooseneck cat.# 21102 

4mm Sl!litless Double Gooseneck cat.# 21103 

4mm Split with F.S. Wool" cat.# 21104 
• The 4mm split liner with fused silica wool dimensions arc 4 1010 10,6Jm m 00, 78.smm. 

~CarboFr itTM Liner Packing Material 
An Alternative to Glass Wool Packings for Sp lit and Splitless Liners 

V' Highly inert.
 

V' Extends analytical column lifetime,
 

V' Enhances split and splitless injection reproducibility,
 

V' Improves retention ofhighmolecular weight contaminants,
 

V' Uniform pore size guaranteesconsistent flowthrough the liner,
 

V' Consistent packing density,
 

V' Easy to install in anysleeve with an ID >3.5mm.
 

CarboFrit~-Packed InletLiners for HP GCs 

each 5-pack 25-pack 

4mm Sp'litless 

20772-209.1 20773-209.5 20774-209.25 

4mm Gooseneck 

20798-209 1 20799-209,5 20800-20925 

. CarboFrit'"·Packed InletLiners for Varian GCs 

___..;4;;,;mm Gooseneck 

20904-209.1 20905-209.5 20906-209.25 

Other Liners Pre-Packed with CarboFrit ~ Inserts 

add suffix -209.1 add suffix -209.5 add suffix -209.25 

Replacement CarboFrit ~ Inserts 

_.__F_ri..t for liner size ID __.....:c;.;;.at. # _ 

~4 m m 20295 

>4mm 20294 
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Innovators of 
High Resolution 

Chromatography 
Products 

••• 

is
 

There are over a dozen accept­
able gas chro matogr aphic (GC) 
co lumns for volati le compound 
analyses on the market today. 
Selecting a column that truly 
meets your needs can be 
diff icult and frustra ting. Restek 
has been in the process of 
developin g new stationary 
r es to resolve a broad range 

~l atil e compound s. Dur ing 
the development, however, it 
became apparent that exis ting 
volatile columns cou ld be 
opt imi zed for faster analyses 
and bette r reso lution. By 
reducing the colum n ID of our 

t 
• • • 

Using O.45mm 10 
Rtx®-624 & Rtx®-1 

Capillary GC Columns 

Rtx"-624 and Rtx"-I capill ary 
GC columns to OASmm. we 
can decrease analysis time and 
improve resolution of tradition­
ally coeluting compounds, 
without sacrificing capacity 
and carrier gas flow requ ire­
ments. 

Faster analysis and better resolution of volatile organic 
compounds on O.45mm ID RtX®-624 column, PID. 

61,62 

55,56 
See page 2 for peak li,T 

3530252015 10min, 5 

and condit ions. 63 68 

42,43 50 
14 60 66 

54 
I 

59 
22 46 

\ 
52, 

45 48 70 
11 ,1 2 31 71 

25 39
40 

73 

44 64 

r>. 
16

21 
24 , 

35 
8 29 

illI J~ W l~7 
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by Christopher English 

The Importance of Resolution 
Volati le analys is method s such 
as US Enviro nmental Protec­
tion Agency (EPA) Method 
8021 require use of a photoion­
izatio n detector (PID) and an 
electro lytic conductivity 
detector (ELCD) in series . The 
most problem atic of these two 
detectors is the ELCD because 
of the characteristic tail ing 
peak s. Se nsit ivity can be 
increased, but not without a 
sac rifice in peak shape, and the 
ELCD can exaggerate poor 
resolution for some compounds 
of intere st. 

Most env ironmental laborat o­
ries fo llow US Env ironmental 
Protection Agency (EPA) 
Method 502.2 for GC analys is 
of drinking water. The best 
column must addre ss the 
compounds that are most 
co mmonly found in your 
samples . For exa mple, water 
that has been disinfected will 
have measur able amounts of 
trihalomethanes (THMs) . The 
four THMs are chloroform, 
bromodichlorome thane, 

Faster, More Accurate 
Volatile Analysis 

... pg.1 

Optimizing the Massa­
chusetts Extractable 

Petroleum Hydrocarbon 
Method 
.. .pg.4 

Specialized SPE for 

Wastewater Extractions 
...pg.5 

GC/MS Analysis of 
Phthalate Ester 

Endocrine Disrupters 
.. .pg.6 

RtX®-CLPesticides 
Columns 

.. .pg.8 
OPN on Res-SiI'" C 

Packing 
...pg.10 

Analysis & Stability of 
Low-Level Sulfur­

Containing Samples 
...pg.11 

New Flexible Graphite 
Ferrule Technology 

...pg.13 
Peak Performers 

...pg.14 
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(continu ed from page 1) 

dibromochloromethane , and 
bromoform (listed in descend­
ing order of concentrations 
typically found in municipal 
drinking wate r). For 
quantitation, these compounds 
must be well resolved 
from the other 60 analyte s 
listed in US EPA Method 
502 .2. 

Most states in the US require 
the analysis of a performance 
evaluation (PE) sample prior to 
running drinking water samples 
for regulatory purposes. 
Columns that cannot resolve 
THMs from other target 
compounds in the calibration 
will produce poor quantitation 
and ultimately result in failure 
of the PE . Accept able resolu­
tion for THMs is obtained 
when the valle y between a pair 
of peaks is at least 25% of the 
average of the two peak 
heights . Quantitative analysi s 
must be done using a column 
that can meet this criteri a. 
Laboratories should test their 
own proficiency by analyzing a 
check standard with the 
surrogates and THMs, follow­
ing a passing calibration with 
the full target list. Value s for 
the check standard calculated 
from the curve must be with in 
20% of their "true" value. 
Currently, there are no GC 
columns that can offer a 25% 
valley separation for all 
compounds in US EPA 
Methods 802lA , 80218 , and 
502 .2, howe ver, finding a 
column that addre sses the target 
compounds most common in 
your real-world samples is the 
key to obtaining accurate data. 

Good selectivity forTHMs using an O.45mm ID RtX®-624 
Column, ELCD. 

18 
71 

34,35 3 
16 2~9 25 

12 6 10 . 21 

5 7.8 14 23 

26 63 
28 6211 13 

41 66 
30 15 

70 
51 32 73 

6 /: 54 
49 56, 

6857 

50 
64 

47 

69 
67 

I I 
min. 5 10 25 30 35 

Run Conditions for Figu s 1·3 

Concentrator:
 
Trap:
 
Purge:
 
Dry purge:
 

Desorb preheat:
 
Desorb:
 
Bake:
 
Interface:
 
Transfer line:
 

GC:
 
Oven temp:
 

Carrier gas:
 
Flow rate:
 
IIGoid Tandem PID:
 

Hall 2000 ElCD:
 
Reactor temp.:
 

Tekrnar" LSC-3000 Purge and Trap 
VOCARB'" 3000 
11 min. @ 40mUmin. 
1 min. @ 40mUmin. 
(Moisture Control System OFF) 
245°C 
250°C for 2 min. 
260°C for 8 min. 
direct 
0.45mm IDfused silica (5-Meter Length, 
cat.# 10071 , $60; 10-Meter Length, 
cat.# 10072, $120) 
Finnigan 9001 
35°C (hold 9 min.) to 90°C @ 17°C/min. (hold 
10 min.), 220°C @ 14°C/min. (hold 5 min.) 
helium 
9mUmin. 
Makeup: 7mUmin.; Purge: 7mUmin., 
set@ 0.35mV base temp 200°C. 
Reaction gas: hydrogen, 25mUmin.; 
940°C; Propanol flow: 470lJLlmin. 

The New 0.45mm ID Columns 
Improve Resolution and Save 
Time/or Volatiles Analyses 
At Restek, we have optimized 
dimensions and analysis 
conditions for columns cur­
rentl y used for volatile anal ysis: 
the Rtx®-624 and the Rtx®-I 
capillary GC columns. In 
Figures I through 3 you will 
find chromatograms using 
optimized analysis conditions 
and column parameters. The 
0.45mm internal diameter (ID) 
of these columns enh ances 
resolution and decreases the 
analysis time . Desorb flow rate s 
of 9mLlmin. effecti vely sweep 
the volatile compounds off of 
the trap, and help maintain tight 
band s for the gases and other 
early eluting compounds. 
Analysis time has been de­
creased by almost 20 rninut 
compared to using the same 
stationary phase on a O.53mm 
ID column. 

The PID and the ELCD were 
run in series to obtain two 
chromatograms (Figures I and 
2). Figure I shows an anal ysis 
on the Rtx®-624 column (75m , 
0.45mm 10, 2.55flm ) using a 
PID. The greatest disadvantage 
of the 624 phas e has been the 
coeJution of a- xylen e and 
styrene. Using the conditions 
and column dimensions shown 
for Figures I-3, resolution is 
possible between these com­
pounds (Figure I , peaks 45 and 
46). This 0.45mm ID column 
offers an excellent alternative 
to other GC phases for vol atile 
anal ysis. Figure 2 demonstrates 
good selectivity usin g an ELCD 
for the THMs in EPA Method 
8021 A, as well as the com- ­
pounds listed in the 80218. 

Volatile compounds also can be 
found as subsets of Method 

).
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802 I in the following EPA mal· Peak List for Figures 1·3 
M ethods: 501, 504, 502.2, 60 1, 

The different selectivity provided by the Rtx@·1 column makes 1. dichlorodifluoromethane602,8010, and 8020. T he five
 
it an excellent confirmation to the Rtx®-624 column. 2. chloromethane
 surrogates suggested by these 3. vinyl chloride 

T Qthods were added to the 4. bromomethane 
.pound l ist. Th e best 5. chloroethane

PID 62,64 6. trichlorofluoromethanesurrog ate compounds under the 
7. Freo n~113
 

conditions shown are
 58,59 8. 1,1-dichloroethene
 
fluorobenzene, I-chloro-2­ 52,58
 68 9. allyl chloride 

10. methylene chloridefluorobenze ne, and 1,4­
11. trans-l ,2-dichloroethene

di chl orobutane. Customer 12. methyl-tet1-butyl-ether 
feedback resul ted in the 

63 
13. 1,1-dichloroethane
 

addition of Freon" I 13 and 
55 66 14. choroprene
 

15. 2,2-dichloropropanernethyI-ter! -butyl-ether 31 60
22 50 

/ 61 16. cis-l ,2-dichloroetheneI(MTBE). These compounds are 14 
,le5 17. bromochloromethane54 

I 7073com monly analyz ed in addition 18. chloroform 
42,43

29 
25 39 

11 46 48 
45 

40 

21 24 44 
8 3532 

16 30 

3 

I Ir
 

to the method-specific target 7?.. 

analytes. Fi gure 3 shows 
confirmation analys is on the 
Rt x®-l column (75m, 0.45m m 
ID, 2.55flm ), which provid es a 
different selectivity, using PID/ 
ELCD under the same condi ­
ti ons as the Rtx®-624 chromato­
grams in Fi gures I and 2. Th e 
recently optimized column 
dimensions and GC condi ti ons min. 5 10 15 20 25 30 
for the Rtx ®-624 and Rtx"- I 
capi llary GC columns achieve 
decreased analy si s time and 
~ ELCD 

roved resolution for volati le 
L.vlnpound analyses. 15.18 

25,28 

10 26,27...........
6 

3 5 

Column Description 

cat.# 

Rtx®-624 

75m , 0.45mm !D , 2.551Jm 

cat #10982 S900 2 

Rt x ~ -l 

75m, 0.45mm !D , 2.551Jm 

cat # 10992 S900 

Transfer Line 

cat.# 

5m, 0.45mm !D 

cat #10071 $60 min. 
10m, 0.45mm !D 

cat #10072 $60 

Restek also offers a full line of 

I 

5 

20 \ 

39,41 
19 34 33,36 35 

11 
23 1 30 

13 32 
1416 

}7 29 

37 

38 

I I 
10 15 

62,64 

65 
1 66 70 49. l,4-dichlorobutane 

50. bromobenzene7 
51 . l ,l ,2,2-tetrachloroethane 
52. n-proplyl benzene 
53. l ,2,3-trichloropropane 
54. 2-chlorotoluene 

56 
6851 

55. l ,3,5-trimethylbenzene
53 54 56. 4-chlorotoluene49 

57. l ,3-dichloro-2-propanol
44 50 (40ppb)47,57 00 58. tet1-butylbenzene 

59. l ,2,4-trimethylbenzene 
60. sec-butylbenzene 
61. p-isopropyl toluene 
62. l ,3-dichlorobenzene

25 30 35 

/"""'Ie component standards, Acknowledgement 
L . ~ custom mixes are avai l­ Finnigan 900 I Gc. IJGold Ta ndem Pho toionizarion Detector and 
able. Please contact our Hall 2000 Detecto r provided through courtesy of ThermoQue stJCE 
Technical Service chromatog­ Instruments, 2215 Grand Aven ue Parkway, Austin Texas 78728 . 
raphers. 

\\ \\ w . H '" If~.f O F F . C(' 1Tl 

19. 1,1 ,l-trichloroethane71 
20. carbon tetrachloride 
21 . l,l -dichloropropene 
22. benzene 
23. 1,2-dichloroethane 
24. fluorobenzene 
25. trichloroethene 
26. 1,2-dichloropropane 
27. dibromomethane 
28. bromodichloromethane 
29. 2-chloroethylvinyl ether 

J-... 30. cis-l,3-d ichloropropene 
31 . toluene 
32. trans-l ,3-dichloropropene35 
33. 2-bromo-l -chloropropane 
34. l,l ,2-trichloroethane 
35. tetrachloroethene 
36. 1,3-dichloropropane 
37. dibromochloromethane 
38. l ,2-dibromoethane 
39. chlorobenzene 

71 40. ethyl benzene 
41 . l ,l ,l ,2-tetrachloroethane 
42. m-xylene 
43. p-xylene 
44. 1-chloro-2-f1uorobenzene 
45. o-xylene 
46. stryrene 
47. bromoform 
48. isopropyl benzene 

63. l,4-dichlorobenzene 
64. benzyl chloride 
65. n-butylbenzene 
66. l ,2-dichlorobenzene 
67. bis-2(chloroisopropyl) ether 

(40ppb) 
68. 4-bromo-1 -chlorobenzene 
69. l ,2-dibromo-3-chloropropane 
70. 1,2,4-trichlorobenzene 
71. hexachlorobutadiene 
72. naphthalene 
73. l ,2,3-trichlorobenzene 
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by Christopher English 

Soil and water contamination as a prior to cleanup. Sil ica gel tubes variables to the extraction proce­ (30m, 0.32mm !D, O.25IJm). 
result of petroleum spills are the are used for cleanu p, and the dure. Contamination (I.e., moisture Because the method can be used to 

primary sources of environme ntal sample is fractionated into in the tubes) will adversely effect identify specific polyaromatic 
pollution in the United States. aliphatic and aromatic extracts. the fractionation of the two extracts. hydrocarbons (PAHs), compound 
Measures to identify and cleanup These two extracts then are Other factors that may prevent separation is critical. Closely 
these sites have proven difficult. analyzed using a flame ionization proper quantitation of field samples eluting compound pairs such as 
Massachusetts is one of the leading detec tor (F!D). The aliphat ic range include: sample matrixes, amount of benzo(b)f1 uoranthenelbenzo(k) 
states in total petroleum hydrocar­ of compounds are collectively hexane used, variability of lab­ f1u oranthene and indeno (J ,2,3-cd) 
bon (TPH) regulation with their calculated between the ranges of packed columns, inconsistent pre­ pyrene/dibenzo(a.h janthracene 
recent publication of two methods C9 to CIS and CI9 to C36 rinsing, silica gel variability, and must have 50% to baseline 
for the identification of gasoline (Figure I ), while the aromatic phthalate contamination. separation in order to meet the 
contamination: extractable range is from C 11 to C36 and criteria set by the method. When 
petroleum hydrocarbons (EPH) allows the identification of Contamination using optimized flows, Restek 's 
and volatile petroleum hydrocar­ specific polyaromatic hydrocar­ To prevent phthalate contamina­ RtxlZl-5 column provides better than 
bons (VPH). The EPH method bons (Figure 2). tion. rinse glassware thoroughly SO% resolution of the benzo(b) 
focuses on areas that early methods and install carbon traps at the end f1uora nthenelbenzo(k) f1 uoranthene 
have failed to address such as Samples are fractionated using solid of gas lines. Silica gel tubes pair-the most difficult separation 
weathering of the sample, phase extraction (SPE) silica gel suspected of having contaminants for the EPH method (Figure 4). 
identifying specific compounds, tubes. In this method, silica gel is should be rinsed with methylene Column bleed is minimal, resulting 
and allowing estimates of overall used to separate petroleum fractions chloride, followed by hexane, prior in excellent quantitation of the late 
toxicity of diesel range organics into aliphatic and aromatic extracts. to the addition of the extract eluting compounds. Using the 
(DRO). The most difficult part of EPH Restek offers SPE tubes specifi­ appropriate sample preparation 

analysis is consistency and attention cally designed for the EPH section procedure and optimized analysis 
Sample Preparation and Analysis to detail during this fractionation of the method. These tubes have conditions described here, 
EPH samples are extracted in step. Surrogates are added prior to exceptionally low background and combined with using an Rtx"'-5 
methylene chloride, dried with extraction to monitor the efficiency provide excellent reproducibility . column, will ensure a trouble-f 
sodium sulfate, and solvent­ of the fractionation procedure EPH analysis and result in a higr. 
exchanged into hexane. A (Figure 3). The method recom­ Column Selection degree of accuracy. 
Kuderna-Danish (KD) apparatus is mends using a commercially The EPH method recommends 
used to concentrate the sample prepared tube to avoid introducing using the Reste k Rtx0-5 column 

III!IZII ' Bal· 
The Rtx®-5 column provides excellent separation of the EPH The Rtx®-5 column provides good resolution of the aromatic 
aliphatic compounds and minimal bleed. calibration compounds, 

n-nonane 
n-decane Aromatic Mix (cat.# 31 458) 
n-dodecane 

3020 10 min. 

2 3 4
1 5 

6.7 

8

9 
10 

12
11 13,14 

15 16,17 
18 

J. l--- L---.-

I I I I I I 

with surrogate (cat.# 31097). 
n-tetradecane 
n-hexadecane 
n-octacecane 
n-nonacecane 
n-eicosane 1. naphthalene 

3 

Aliphatic Mix (cat.# 31459) 
with surrogate (cat.# 31098). 

6 7 
8 10 

9 11 12 13 14 

15 

1. C9
2. Cl 
3. C1
4. Cl
5. C1 
6. Cl 

13. C28

7. Cl 
8. C20
9. 

10. C22
11. C24 
12. C26

14. C30
15. C36 

5

4 

1-chloro-octadecane' 2. 2-methylnaphthalene 
n-dccosane 3. acenaphthylene 
n-telracosane 4. acenaphthene 
n-hexacosane 5. lIuorene 
n-octacosane 6. phenanthrene 
n-triacontane 7. anthracene 
n-hexatriacontane 8. ortho-Terphenyl' 

9. fluoranthene 
10. pyreneSurrogate standard. 
11. benzo(a)anthracene 
12. chrysene 
13. benzo(b)fluoranlhene 
14. benzo(k)lIuroamhene 
15. benzo(a)pyrene 
16. indeno(1.2.3-cd)pyrene 
17. dibenzo(a.h)anthracene 
18. benzo(g.h.l)perylene 

.Surrogate standard. 

See page 5 fur 
conditions. o 10 20 30 
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Efficiency of the fractionation 
standards (cat.# 31480) are 
mon itored us ing an internal 
standard (cat.# 31065). 

I' 
2 

I 

3 

10 15 20 

1. 2-fluorobiphenyl 
2.	 2-bromonaphlhalene 
3. 5-alpha-androstane 

The Rtx@·5 column provides 
better than 80% resolution of 
benzo(b) and benzo(k). 

14 
17 

13 15 

min. 

16 18 

L	 JL--- -' ­
, i 

28 30 32 

Forpeak 105. seeFigure2. 

Conditions for Figures 1-4 
30m, 0.32mm 10. 0 .25~m Rt ~·5 (cat.# 10224). Concentration : 1OOng /~L on-column; 

Injection : manual. solvent flush technique. 1~L . direct. Oven temp : 60°C (hold 1 min.) to
 
305' C @ 8'C/min (hold 4 min.); Inj.Jdet. temp.: 285°C/315°C; Carrier gas: helium;
 

FID sensitivity: 2.56 x 1OE-1oAFS; Linear velocity: 76.9cm/sec. @ 60'C
 

If 

Resprep" Oil & Grease Extraction Disks
 
by Lydia Nolan 

•	 Reduce the use of dangerous & expensive CFCs 
•	 Faster and cleaner sample preparation using filter 

disks, prefilters, and manifolds 
•	 Reproducible method for better gravimetric oil 

and grease extractions 

Increasing env ironmental concerns 
about the effects of released 
chlorofluorocarbon s (CFC s) in the 
atmosphere . and in an ef fort to 
reduce discharges duri ng routine 
laboratory proc edures . the US 
Environmental Protection Agen cy 
(EPA ) has mandated the elimina ­
tion of Freon") (CFC- 113) 
extraction solvent for industrial 
waste samples. This has recently 
res ulted in the release of an 
alterna tive procedure for US EP A 
Method 4 13.1- the US EP A 
Method 1664. Oil and Grease 

lysis in Wastewater. The 
'r r- ....ated 1664 method describes an 
n-hexane liquid-li quid extractio n 
and allows use of alterna tive 
ext raction and con centration 

techniq ues such as SPE if the 
performance specifica tions of the 
method are not met. 

Then- hexane extraction process 
described in the method has several 
d iffic ulties. As with all liquid ­
liquid ex tractions, em ulsion s are 
pro blematic, but with industrial 
discharge samples this problem 
may becom e extre me, resul ting in 
poor partitioni ng or samples too 
viscous to process at all. In 
addition, the n-hexane is ligh ter 
than water , making rou tine 
separatory fun nel processes 
diffic ult to manage. Some of these 
diff iculties may be overcom e using 
an SPE procedure. 

. 1).
 

Rtx il9·S CaI!iIIary GC Columns cat. # 

30m . 0.25mm !D , 0.251Jm 10223 

30m, 0.32mm !D. 0.251Jm 10224 $4 15 

30m , 0.53mm !D, 0.50lJm 10240 $465 

Uniliner®Direct Injection Sleeve for HP GCs* 

Fits 0.32-0.53mm !D , each 20335 $54 

Fit s 0.32-0 .53mm !D, 5-pk. 20336 $ 198 

MA TPH SPE Tubes 

20mL, 5g Silica, 20-pk. 26065 $95 

MA Fractionation Check Mix 
each S·p,k. lO·pk. 

31481 $40 314 81-510 $ 180 

lV/data pa ck 3 148 1-500 $50 3 148 1-520 $200 314 81 $360 

*For a complete list of Uniliner" inlet sleeves, see the annual Product Guide. 

By decanti ng the supernatant fro m 
the sa mp le firs t and using an 
appro priate prefilter, most co mplex 
samples can be ex tracted in less 
than an hour . The SPE system also 
can be autom ated using vacuu m 
man ifolds , which allow simulra-

Product Listing : 

neous processing of up to six 
samples, thereby impro ving sample 
throughput and lab efficienctly. 

For a co mplete descript ion of the 
SPE ext raction method, please 
requ est lit. cat.# 59800 . 

cat. # rice 

Oil & Gre ase SPE Disk, 47mm (20-pk.) 26022 $75 

Flow Filter, 47mm (20-pk.) 26024 $ 14 

Maxi-M anifold 

Com lete Manifold (6 osition s) 26026 $3250 

I Station ( I pos ition) 26025 51045 

Individual Stations (add-on) 260 27 5500 

Dr Pre , Sodium Sulfate Dr ina Tube 

Dry Pre p I, small (50-pk.) 26075 580 

Dr Pre II, lar e (50- k.) 26076 $85 

25mm S rinse Ti Filter, PTFE, 0.45 m (50- k.) 26073 $ 120 

US EPA Method 1664 Oil & Grease Mix 3 1457 $25 

wlD ata Pack et (5-p k.)	 31457-510 S112 .50 
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bisphenol A compounds. 1.1 

Th is article will address the 
analysis of a series of phthalate 
es ter endoc rine disrupte rs using 
gas chro matography/mass 
spectrometry (GCIMS) and a 
bench top quadrupole detector. 
We ca n achieve the lowest 
reasonable detection limit using 
co mmon instrumentaiton . 

Several coun tries are actively 
investigating the effects of 
endoc rine disrup ters, and 
beginning to research potential 
methods of preparation and 
analysis." In addition, these 
compounds have become a 
focal point of severa l recent 
chemistry conventions. 
including the 1998 American 
Chemic al Society national 
meeting. However, there are no 
accepted or standard methods 
of analysis, and there is still 
considerable disagreement as to 
which specific compounds 
should be studied and in what 
order they should be prioritized. 

Phthalate compounds have long 
been used in the plastics 
industry and, until very 
recent ly, were not monitored 
except in a very few cases. 
Sinc e the discovery that these 
compounds can exhibit 
estrogen ic activ ity, they have 
become of great interes t. 
Add itionally, because some of 
these co mpounds were not 
regulated , they often are found 
in the enviro nment, which 
helps to further intensify the 
interest with the publi c.' We 
will dem onstrate a meth od for 
the analysis of phth alate esters 

www. rev I.Lo r p .ccm 

by Frank Dorman, Ph.D., & Christopher Cox 

*Parl ofa series on endocrine disrupters. See the Fall 1997 
Restek Advantage for analysis oforgano tin compounds, and the 
Fall 1998 Restek Advantage for analysis ofalkyl phenols and 

Figure I sho ws the GCIMS 
analys is obtained from a 100pg 
injec tion of the phth alate esters. 
Mass-to-charge ion 163 is 
mon itored until 19 minute s, 
after which mass-to- charge 149 
is mon itored for the dur ation of 
the run . It should be noted that 
this represe nts a facto r of 200 
lower co ncentration than would 
typically be analyzed by US 
EPA Meth od 8270. 

Figure 2 shows a GCIMS 
analys is obta ined from a 20pg 

that achieves a reasonably low 
limit of detection , and is 
adaptable to common labora­
tory instrumentation and 
preparation techniques. 

Although no US Environment al 
Protection Agen cy (EPA) 
method exists for phth alate 
esters at these dete ction limits, 
it is poss ible to perform the 
preparation and analysis with 
equipment commonly found in 
an environmental laboratory. 
The compounds can be 
extracted under neutral condi­
tions using US EPA Method 
3510 (separatory funnel) or 
3520 (liquid-liquid) for water 
samples, and US EPA Method 
3540 (soxhlet) or 3550 (sonica­
tion) for solid matrices. These 
methods produce a methylene 
chloride extract, which is dried 
using granular sodium sulfate 
and then concentrated to a final 
volume. For biota or soil 
samples with lipid or other high 
molecular weight contaminants, 
gel permeation chromatography 
(GPC) shou ld be used to clean 
the extracts prior to final 
concentration. 

Bec ause all of the phthalate 
compounds share a common 
mass-to-charge ion of 149, 
except dimethyl phthalate at 
163, the best detection limit 
will be obtained by operating 
the MS in single ion monitoring 
(SIM) mode . This will typically 
yield a 10-fold or greater 
increase in sen sitivi ty over a 
full scan acquisition. 

I I I I I 
18 20 26 28 30 

30m. 0.25mm 10, 0 .50 ~m Rtx"-5MS (cat #12638). 
1DDpg on-columninjection MS-SIM. Oven temp.: 35' C(hold 1 min.) to 285' C@ 1D'C/min. 

Pressure: 7 5psi constant pressure 

s«. -JjC- 1CSS 

1. dimethyl 
2. dielhyl 
3. isobutyl 
4. dibutyl 
5. dipen tyl 
6. dihexyl 

2 

7. benzylethyl 
8. diheptyl 
9. 2-ethylhexyl 

10. cyclohexyl 
11. dioctyl 
Standardsavailable from Restek. 

4 

3 
5 

7 

6 

injection of the same co m­
poun ds. Thi s rep resent s nearl y 
a 1000-fold lower concentra­
tion than US EPA Method 
8270 ! Thi s concentration level 
was used to obtain meth od 
detection limits (MOLs) for 
these compounds . Seven 
repli cate analyses are per ­
formed, and the resulting MOL 
was calcul ated to be less than 
IOpg fo r each compound, with 
the later-eluting com pounds 
producing a higher MOL due to 
splitless injection por t discrim i­
nation. The se analyses were 

Rtx®-5MS column and optimized conditions analyze a concen­
tration 200-times lower than typical US EPA Method 8270. 

11 

6
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Did you know-Restek Ad vantage artic les can be found at www.restekcorp.com? 

perf ormed using an HP 5890 
GC and a 5971A MS. Limits of 
dete ction shou ld improve wit h 
a 59 73 MS or an ion-trap , 
because thes e new er dete ctors 
offe r incre ase d sensitivity. 

For additional information , 
please con tac t Restek 's 

11m. 
Rtx®-5MS column and optimized conditions analyze a concen­
tration 1000-times lower than typical US EPA Method 8270. 

1. dimethyl 7. bulylbenzyi 
2. diethyl 8. dihep~fl 

3.	 diisabutyi 9. bis·2-ethylhexyl
 
dibutyl 10. dicyctohexyl
 
1ipentyl 11. dloctyl
 
dihexyl Standards available fromRestek
 

4 
9 

3 

2
 
5
 8 

6 10 11 

7 

~ 
- -,---...,-----,---, ­-----,-------,-----,--I I I I I 

24 26 28 30 32 

30m. 0 2Smm 10. O . SO~m RIJ(C-SMS (cat #12638). 20pgon-column Injection MS·SIM
 
Oven temp.: 3S·C(hold 1 min.) to 28S·C@ 10·C/min.
 

Pressure: 7.Spsi constant pressure
 

..
 
Description cat. # price 

Rt x~-5MS (30m. O.25mm ro, O.50llm ) 12638 $4 15 

For custom standards, please call 800-356-1688, ext . 3, or contact your 
local Restek representative. 

References 
I.	 The Restek Advantage. Fall 1997. 
2.	 The Restek Advantage, Fall 1998. 
3.	 Special Report on Envi ronmental Endocri ne Disrupti on : An Effe cts 

Asses smen t and Ana lys is, EPA/630IR-96/0 12, Feb . 1997. 
4 .	 JAIMA 1998, Tokyo, Ja pan. 
5. The Boston Globe , Vol. 255, # 58 , p. I, 1998. 
References 3, 4, and 5 not available f rom Restek. 

I Instrument·Grade Stainless 
Steel and Copper Tubing 

Meet s or exceeds oxygen service cleanliness guidelines/or 
eGA Method G-4.1 

We know how im portant clean 
Now even better! tubing for plumbing is to the 

success ful de liver y of pure gas 
to yo ur ins trume nt. We also 
know that we have a responsi­
bi lity to protect the enviro nmen t 
and ou r employees. Fo r thos e 
reasons, Restek has deve loped a 
new clea ning process that uses 
biodegrada ble de terge nts, 
so lubilize rs, penetra nts, organic 
acids, and non-toxic so lvents 
for superio r surf ace cleanin g­No chlorinated leaving no film or residue . Th e 

solvents. cleaning performance of this 
process equals that of ch lori­

na ted solv ents with out the well-public ized hazards to our environ­
me nt. 

When you want the cleanest
 
tubing for plumbing your
 
analytical instrument system. and
 
you also are con cerned abou t the
 
quality of the environment and
 
worker safety, choose Restek
 

Purus" Gas Systems
Instrument-Grade Tubing. 

from Restek 
I
l-_ 

\\ \\ w , r ,',kl.. r.r. fF.rorn -7­

technical service at 1-800-356­
1688 , ext 4. Restek also offers 
the analytical standards for 
these compo unds at co ncen tra ­
tion s to sui t you r applic at ion. 
Fo r info rma tion, please ask for 
our chemical sta ndards gro up. 

7
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Turning Visiol
 
Two chromatographers put Restek's Rtx®-CLI 

~

~s 

_ . 
Fast, high resolution of chlorinated pesticides on O.32mm 10 
Rtx®-CLPesticides and RtJc®-CLPesticides2 co lumns. 

Rtx«'-CLPesticides 

19 

22 
1 2
 

3 5 6 7
 
jI I I14 11 ~ 

~LUliLLJi 
I I I I 

min 6 8 10 

1011 1?
,13 15 117 

~ I 12 14 18 

16 

1. 2.4.5.6-tetrachloro-m- 8. heptachlor epoxide 16.endosulfan II 
xylene 9. 'r-chlordane 17.4,4'-00T 

2. u.-BHC(a-HCH) 10. «-cnioroane 18. endrin aldehyde 
3. '1-BHC(lindane) 11. 4,4'-00E 19, methoxychlor 
4. ~-BHC (b-HCH) 12. endosulfan I 20.ensdosulfan sulfate 
5. 8-BHC (d-HCH) 13. dieldrin 21. endrin ketone 
6. heptachlor 14. endrin 22.decachlorobiphenyl 
7. aldrin 15. 4,4'-000 

RtJ(!'-CLPesticides2 

19 

Call us! Tell us your 
success stories, too. 

1 
11 22

2 13 213 12 1516175 7 
8 910'\ 

14 20 
6 

18 

4 iII
I I I I I I 

min. 6 8 10 12 14 16 

Chromatogram courtesy of Sound Analytical Services.
 
Conditions are proprietary.
 

both columns. Also, baseline 
separation ofall the target 
compounds was maintained 
with the exception ofgreater 
than 80% between endrin and 
DDD on the Rtx®-CLPesticides 
column. We currently are using 
this instrumental setup for the 
analysis of samples for US EPA 
Methods 8081 and 8082, and 

have been very happy with the 
performance of this system. 
This analysis also would have 
advantages for application to 
field GC instruments, as you 
would only have to carry 
nitrogen for the instrument. 
This would eliminate at least 
one tank or generator, while 
minimizing cost. " 

Jeff Westerlund recently has 
begun using Restek's Rtx"­
Cl.Pesticides and Rrx"­
CLPesticides2 columns for US 
Environmental Protection 
Agency (EPA) Method 8081 
chlorinated pesticide analysis. 
He also set up his gas chro­
matograph (GC) using nitrogen 
as a carrier gas. He chose 
nitrogen because it is available 
at high-purity levels, but is 
much less expensive than 
helium. Nitrogen is not 
typically recommended as a 
carrier for GCs because of its 
low efficiency. Because the 
Rtx®-CLPesticides stationary 
phases were designed with a 
high selectivity for chlorinated 
pesticides, carrier gas effi­
ciency may be sacrificed 
without greatly affecting 
separation. 

Jeff Westerlund, Sound 
Analytical 

ALow-Cost, High-Resolution
 
Solution for Chlorinated
 

Pesticides Analysis.
 
JeffWesterlund, Sound Analytical Services, Tacoma, WA 

"In my II years of experience 
as a chromatographer working 
in the environmental industry, I 
have concentrated on method 
improvements while keeping a 
focus on controlling or lower­
ing costs. It is important that in 
the process of lowering costs, 
you get approval from auditing 
agencies, or in other words, 
you don't sacrifice data quality. 
I have been interested in the 
use of nitrogen as a carrier gas 
for some time because it is 
available at low cost and high 
purity, but the sacrifice in 
separation using previous 
columns limited its use. 

When l found the Rtx®­
CLPesticides and Rtx®­
CLPesticides2 columns from 
Restek, I was excited to learn 
that they had been designed 
specifically for the selectivity of 
chlorinated pesticides. I tried 
the columns and immediately 
thought they might show 
promise for use with nitrogen 
carrier gas. I plumbed my GC 
(Varian 3400) with nitrogen 
and, after some development 
work, produced the following 
chromatograms (Figure I). 

These chromatograms show 
that my total run time was less 
than I7 minutes for 
decachlorobiphenyl to elute on 
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IS into Reality ,c;:es & Rtx®·CLPesticides2 columns to the te • 

The Dioxin & Toxi c Organics 
Sec tion of the Ontario Min istry 
of the Environment (MOE) has 
bee n investigating dec reasing 
analysis time by fast gas 
chromatography (GC) thro ugh 
the use of narrow bore co lumns 
(0.1 8 and 0.10 mm ID ). 
Reducing analysis time 
increases sample throughput 
and decreases costs. The 
limiting fac tor in redu cing 
analytical run times is main­
taining good analyte se paratio n. 
Conventional organochlorine 
pesti cide analysis uses 5% 
phenyl/500/0 phenyl co lumns 
and the separation requires an 
analys is tim e of about one 

) --- '1L 

MOE has developed a fas t GC 
met hod for organochlor ine 
pest icides using the Rtx"­
Cl. Pes ticides and Rtx".. 
CLPesticides2 columns. The 
previous analysis that took 55 
minutes is now completed in 
j ust over 10 minutes, with an 
imp rovement in resolution of 
the target com pounds. Another 
adva ntage of the Rtx" .. 
CLPesticides and Rtx" .. 
CLPesticides2 columns is their 
therm al stability. 

Eric Reiner, Ontario Min istry 
of the Enviro nment 

Higher therma l stability allows 
use of higher final ove n 
temperatures, which drives off 
any high-bo iling contaminates 
that may make it through our 
rigorous cleanup pro cess. Th ere 
also is virtually no co lumn 
bleed. This, along with the 
the rmal stabi lity , indicate the 
lifet ime of these co lumns are 
longer than those used previ­
ously. Over 2000 so il, biota , 
and veg etation samples have 
been analyzed on these 
co lumns without a reduction in 
performance. 

The use of Fast GC and 
ana lyte-specific columns has 
reduced analysis times for 
org anoc hlorine pesti cides to 
abou t 10 minutes , or a factor of 
5 in time savings . This also 
transl ates into an incr ease in 
sample throughp ut by 5-fold , 
witho ut adding any addition al 
instrumentati on to the lab . 

If you would like additional 
information on the Restek 
RtX®-CLPesticides and 
Rtx®-CLPesticides2 columns, 
please contact Restek's 
Technical Service Department 
or your local Restek Distribu­
tor; or visit ourweb site at 
www.restekcorp.com. 

Request the new 24-page 
"Guide to Preparing and
 
Analyzing Chlorinated
 
Pesticides" (Lit. Cat.#
 
59892). 

Fast GC Analysis of
 
Organochlorine Pesticides
 

Using Analyte-Specific
 
Columns
 

Eric Reiner, Ontario Ministry of the Environment,
 
Ontario, Canada
 

lB· · · · · · · · · · · · · · · · · · · · · · · · · · · 
i5-Meter 

Rt x ~-CLPesticides Columns cat.#/p.:;,,;r.,;,;ic;,ce ~=.J...;;;;._ .. 

0. 18mm 10, 0.181-un 4210 1*/$265 42102**/$385 

0.25mm 10, 0.25 ~m 11120/$290 11123/$445 

0.32mm 10, 0 . 50~m 11136/$310 111 39/$475 

0.53mm 10. 0.50 m 11137/$325 11140/$525 

i5-Meter 30-Meter 
Rtx'''-CLPesticides2 Columns cat .#/p.:;,,;;r,;,,;ic..e c~a"'"t.#.../I!~r~ic.e..._ 

0.18mm 10, 0.181lm 4230 I*/$265 42302**/$385 

0.25mm 10. 0.20 m 11 3201$290 11 323/$445 

0.32mm 10, 0.251lm 11 321/5310 11 324/$475 

0.53mm 10, 0.42~ m 11337/$325 11340/$525 

*0.18mm ID Columns are 10 meters in length. 
**0. 18mm ID Columns are 20 meters in length. 

CLP Pesticide Standards 

Organochlorine Pesticide Mix A B #2 

aldrin 8>lg/m L dieldrin 1 6~ gtm L 

a -BHC 8 cndosulfan I 8 
j3-BHC 8 endosulfan 1I 16 
o-BHC 8 endosulfan sulfate 16 
y-BHC (lindane ) 8 endrin 16 
a -chlordane 8 endrin aldehyde 16 
y-chlordane 8 endrin ketone [ 6 
4,4'-000 16 heptachlor 8 
4.4·-DDE 16 heptachlor epoxide (B) 8 
4,4 -0 0 T 16 methoxychlor 80 

AI concentratiou listed in hexane/to luene (I : I J, Jml./ompul 

Each 10-p.k. 

32292 525 32292-510 S112.50 

w/data pack 32292-500 535 32292·520 125 32392 $225 

W\\'\\. rrs1( ~(O rr '.l o rn ·.....cC-:JjC - lt .') ~ 
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Restek's Newest Bonded Phase for Packed Column GC
 
by Barry Burger 

Unique Selectivity for Process controlled in every batch. 

GC and High-Speed Analysis resulting in reproduc ible 
• Unique separation of saturated and unsaturated 

of Petrochemicals	 retention times and separations. 
hydrocarbons Speed of analysis is crucial for	 Each production batch of Res­

SiI''' C packing is quality • Innovative bonding chemistry for batch-to-batch	 process GC, and in laboratory 
gas analyzers using multiple assurance tested with a complex reproducibility, excellent thermal stability, and long life 
columns and valve sw itching for	 hydrocarbon mixture to mee t 

• Wide range of bonded phase s available	 separation of complex gas demanding retent ion time and 
mixtu res . The Res-Sir" C retention index specificat ions. • Equivalent to Waters Durapak® packings 
bonded packi ngs are ideal for Column bleed also is eva luated 

resolution of the saturated and at the recommended maximum For over 25 years the proc ess	 yie ld faster separations, higher 
unsaturated C4 hydrocarbons	 tempe rature of 150°C, as part of GC and petrochemical industries thermal stability, shorter 
that are difficult to separate. The the QA test to ensure that have used bonded silica	 conditioning times, and longer 
chro matogram in Figure I	 retent ion shifts and high packings such as Waters	 life times . In the past, these 
demonstrates the unique	 baseli nes are not observed . Durapak" packing for analysis packings had inconsistent 
sele ctiv ity for separation of cis­of C I to C4 hydrocarbons. These	 reproducibility and limited 
2-butene before [,3-butadiene	 OPN on Res-Sit''' C Packing is phases provide unique selectivi ty	 availability. Restek's research 
using the OPN on Res-Sir" C	 the Latest of a Full Line of by modifying silica with a team has solved these age old 
packing . This unique selectivity, Bonded GC Phases covalent attachme nt of either n­	 problems by developing new 
when combined with other	 Restek now offers a wide range octane or cyano-propyl (OPN) Res-Sir" C packings for 
co lum ns in serie s, provides of bonded packings for packed functional grou ps. These phases consistent batc h-to-ba tch 
petro leum and petrochemic al GC columns, including Rtx®- lhave many advantag es over perfor mance and immed iate 
method developers with a and Stabilwax" phases, co nventional gas liquid chro ma­ delivery. 
powe rfu l tool for fast determina­ Carbowax" and n-octane phases tography packings because they 
tion of C I to C5 hydroca rbon s. I on Res-Sir" C packing, and the 

new OP N on Res-SiI''' C 

Innovative Research and	 packing. Each of these packi ng 
Stringent QA Provide Batch­	 have low bleed , cond itioning 

_ . 
OPN on Res-Sil' " C packing demonstrates unique selectiv ity for 

times of less than 30 minutes, cis-2-butene and 1,3-butadiene.	 to-Batch Consistency 
Historically, one of the problems	 long lifetime, and consisten t 

1 2 4 5 7 8 10	 Retention Indicies with bonded phases such as batch -to-batch reproducib ility. 
1. methane 100 Carbowax", n-octa ne, and OPN Every batch of Restek' s bonded 
2. ethane/ethylene 200 on Porasil" packing has been	 phases is tested for bleed , 
3. acetylene 260 
4. propane 300 batch-to-batch variations in the efficien cy, retention index and 

12 
5. propylene 321 amo unt of liquid statio nary retention time reproducibi lity. In 
6. propad iene 345 

phase added to solid silica	 addit ion, Restek offer s a full 
7. isobutane 386 
8. butane 400 support. Restek' s product range of packe d and micro­
9. butene 422 deve lopment team pulled packed GC column s, available 

10. isobutylenel 
together chemists with experi­	 with specially-deactivated 

trans-2-butene 434 
11 11. cis-2-butene 443 ence in GC packings and HPLC Silcosteel" tubing for improved 

12. 1.3 butadiene 454 phase develop ment to innovate a	 inertness and efficie ncy. 
13. isopentane 488 
14. pentanel 500 new syn thesis procedure. 

1. N.C Saha, S.K. Jain, and R.K. 3-methyil1-butene 503 Utilizing new synthesis path ­
15. pentene-1 522	 Dua. J. of Chromat. ScL 1978: 

ways, the amount of bonded 16. trans-2-pentene 533	 16, pp.323-328. 
17. cis-2-pentene 540 liquid phase is precise ly Reference not available fr om Restek. 
18. 2-methyI/2-butene 549 

13 
Stand ard courtesy of AC Analytical 

Product Listing : 
14 Controls, Bensalem , PA. 

Descri tion	 cat. # 

n-Octane on Res-Sil '" C, 80/100 Mesh 25030 S30/g* 

OPN on Res-Sir " C. 80/100 Mes h 25042 
I	 Res-Sir" C, 80/100 Mes h 25028 min. 12 

12'x 2mm IDx 1/8" OD SilcosteelG column packed with OPN onRes-Sil" C 80/100 mesh. 2 % Carbowax 1540 
20 ~ L on-column injection of refinery gas on Res-Sir " C, 80/ 100 Me sh 25044 $301 * 

Oven Temp.: 50°C In]. temp .: 200°C Del. temp. : 200'C Flow rate: 30mLlmin ., He "Minimum order JOg 

\\ wvv,r~ ~ te LIT ['I1. I. C fl1	 • IC· 
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Using Silcosteef®-Treated Products
 
by Gary Stidsen and Jingzhen Xu 

Low-leve l air analyses of 
reduced sulfur compou nds , 
such as hydroge n sulfide and 
meth yl mercaptan, have been 
very difficult to per form due to 
adsorption of the compounds 
on metal surfaces. Thes e 
difficu lties are compounded by 
the short holding times of 
collected air sam ples . Rest ek 
has conducted research to 
improve su lfur analysis and has 
developed an analytica l 
tec hnique to allow for low 
concentration (ppbv) analys is 
of reduced sulfur compounds 
us ing a Silcos teels'-trea ted 
stainless steel system . 

Res tek 's Silcostee l" pass iva tion 
tech nique bonds an inert silica 
laver to the surface of stainless 
/ . The Silcosteelv-treated 
su.race acts as a barrier to 
active compounds tha t can 
react or be adsorbed on 
stainless steel. Th is provi des a 
very iner t surface for the 
storage and transfer of reactive 
sulfur co mpou nds . Most 
stainless steel products, 
including tubing, can be treated 
with the Silcos tee l" process. 
Bec ause the Silcostee l" layer is 
incorporated into the struc ture 
of the stain less steel, it is highly 
flexi ble. Th erefore, Si lcosteel" 

tub ing can be bent without 
affe cting the inertness charac ­
teristics. 

Holdi ng time data of sulfur 
compounds using Silcosteel>­
treated sam ple canisters with 
low pprnv concentrations were 
previously published in The 
Restek Advantage, Fall 1997. 
As an expansion of this project 
and to assis t che mist s in the 
field of sulfur ana lysis , we 
developed an analytical 
technique to demonstrate the 
effects of using Silcosteel"­
treated transfer lines, sam ple 
loops , and samp le storage 
canisters to work with low 
ppbv concentration of reac tive 
sulfur compou nds. 

The research proc ess was 
completed in three steps : 

The first step was to select a 
mix of sulfur compounds for 
the stability tests (Table I). 
So me of these co mpounds wi ll 
reac t with stainless stee l 
surfaces and som e will not. The 
react ive compounds include 
hydrogen sulfide, methy l 
mercaptan, and eth yl mercap­
tan. Carbonyl sulfide, di met hyl 
sul fide, and dim ethyl dis ulfide 
are typically stab le and do not 

Sllcosteelf-traated system ensures excellent analysis of low­
concentration reactive sulfur compounds. 

Gas Loop--. 

.- Orifice=0 ,0060" 

Table I-Sulfur Compounds 

Stock Standard Standard 
Cone. Cone. Cone. as S 

Compound Formula (ppmv) (ppbv) (ppbv) 

Hydrogen sulfide H2S 100 60 56 

Carbonyl sulfide COS 100 60 30 

Methyl mercaptan CH3SH 100 60 40 

~ "\'1mercaptan 100 60 20CH3CH2SH
 

Dimethyl su lfide CH3SCH3 100 60 30
 

Dimethyl disulfide 100 60 40
CH3SSCH3 

• 11 •
 

react with stain less steel. 
Therefore, dime thyl sulfide was 
chosen as an intern al standard. 

The second step was to 
configure the analytical system 
so tha t the 60ppbv standard 
coul d be detected with enough 
of a signal-to- noise ratio so 
adsorption of compounds cou ld 
be detected up to 80% loss. The 
ana lytical sys tem was designed 
wi th a Irnl. Silcosteelv-treated 
sample loop, Si lcosteelv-trea ted 
Valco" valve , and 1/ 16" 

Silcosteels'-trea ted transfer lines 
(Fig ure I). The analy tica l 
co lumn was dire ctly connected 
to the Valco" valve . 

In or der to cons isten tl y pu rge 
the I mL sa mple loop with the 
sa mple, an or ifice was 
at tac hed to the ex it of the 
sa mp le loop a llowing 60 ­
90mLlm in. of sample to flow 
thro ugh the gas loop during 
sa mple loading . T he analyti­
ca l colu mn was an Rtx®- l 
co lumn (60m x 0 .53mm ID , 
7. 0f-lm ) and the de tector was a 
Sievers M odel 355 sulfur 

ch em iluminescence detector 
(SCD) . 

To introd uce the sample to the 
GC column , the Silcosteel" ­
treated canis ter was pressuri zed 
to 26psig, and the sample loop 
was flu shed wi th the sample for 
90 seconds. Af ter 90 seco nds, 
the cani ster valve was clos ed 
and the pres suri zed sample loop 
was vented to atmospheric 
pressure . Once the sam ple loo p 
was equ ilibra ted to atmospheric 
press ure, the Valco " valve was 
switched to introduce the 
sample fro m the loop to the 
analytical column, then the GC 
analysis was initiated . 

Th e SCD is very sen sit ive to 
sulfur-containing compounds , 
with a detec tion limit of about 
5pp bv for a ImL inject ion . The 
co mpoun ds first enter the 
burne r, where they are com­
busted to SO+ and other 
prod ucts. The compounds then 
are transferr ed to a reaction 
cell , where the SO reacts with 
ozone resulting in S02 + 0 2" 
Th is chemilum inescence 
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react ion is detected at 300 ­ Results 
400nm. Figure 2 shows a 
chroma togram of the 60ppb 
sulfur standard acquired using 
the gas loop setup. Th e 
standard exhibited very good 
signal -to-no ise ratio without 
using sam ple focusing. 

Th e last step was to test the 
stability of the sulfur com­
pounds in the Silcosteel" ­
treated ca niste rs ove r a three 
day period . The test co mpared 
the stabi lity of the sulfur 
compounds in four Silcosteel"­
treated canis ters to a stainless 
stee l canister. The standards 
were pre pare d by adding 10mL 
(gas) of 1000ppbv to a 6-liter 
canis ter, which then was 
pressur ized to 26psig using 
nitrogen. Th e standards were 
made "dry," meaning no water 
was adde d to the ca nisters the stainless stee l cy linder. 

Th e res ults of the analys is 
indicated that the stability of 
su lfur compounds was very 
goo d over the 74- hour test 
period. The Si lcos teel't-trea ted 
can isters showed excellent 
stability, wi th greater than 80% 
recovery of all sulfur com­
pound s. Th e stainless steel 
canis ter showed significant 
decrease in recovery of 
hydrogen sulfide, methy l 
mercaptan , and ethyl mercapt an 
as time elapsed. Ca rbonyl 
sulfide and dimeth yl disulfi de 
showed no loss in the stain less 
stee l canister. The graphs in 
Figure 3 show the results of the 
stabili ty tes ts of hydrogen 
sulfide, meth yl mercaptan, and 
ethyl mercaptan. Notice how 
quickly the drop in recovery of 
the sulfur co mpounds occurs in 

Excell ent signal-to-no ise rati o achieved w ithout sample 
focusing. 

1. hydrogen sulfide 
2. carbonyl sulfide 
3. methyt mercaptan 
4. ethyl mercaptan 
5. dimethyl sulfide
 
6 dimethyl disulfide
 

Column: Rt"'-1. 60m. 0.53mm 10, 7 ~m
 
(caU 10193)
 

Oven Temp.: 60' C(hold 15 min.) 10 180'C
 
@20'C/min (hold 10min)
 
FlowRate: 5mUmin.. He
 

I I I I I I 
min. 2 4 6 8 10 12 

during preparat ion. A dry 
standard prevents any possibl e 
reaction with water and allows 
the effec ts of the sulfur 
compounds to appear directly 
on the Silcosteelv-treared 
surface . Dimethyl sulfide was 
used as the inte rna l standard to 
ens ure accuracy ove r the 74­
hour tes ting period. 

Product Listing: 

Final results proved stability of sulfur 
compounds. 

Hydrogen Sulfide 

~ treated cylinders 

~ 
stainless steel 

20 
canister 

20 40 60 80 
Time (hrs.) 

Methyl Mercaptan 

}-- Silcosteel "­
8 0 

~ 6 0 
8 

40 

100 r-~'-=o<~",-_'5-;:==__-+__ Silcosteelv­
~8 0 treated cylinders 
iii' 60 s 
~ 40 sta inless steela: 

20 canister 
20 40 60 80 

Time(hrs.) 

Ethyl Mercaptan 

Silcosteel®­
~ treated cylinders 

stainless stee l 
20
oL, --l canister 
o 20 40 60 60 

Time (hrs.) 

If you are wondering if Silcosteel®coating is right for your applica­
tion, call us at800-356-1688, ext. 4, or contact your local Restek 

Representative fora custom Silcosteel" information survey. 

In conclusio n, the combined 
usage of the Si lcos teelv-trea ted 
transfer lines, gas loops , Va lco" 
valve, and can isters pro vide s 
excellen t ine rt surfaces for 
ana lyzing reactive sulfur 
compounds down to 60ppbv. 

SilcoCan'" Canisters. with a Sllcosteels-Treated Valve" 

cat.# Qrice 

6.0 Liter 24200-650 5550
 

Sllcosteel"- Treated SamQle Canisters
 

75cc 24271 5 125
 

150cc 24272 S140
 

300cc 24273 $ 150
 

500cc 24274 $ 180
 

1000cc 24275 5320
 

Silcosteelv-Treated Hoke Samp'le Cylinder Valves 

stem tip. W' male NPT exit 24278 5 130 

stem tip. W' compression exit 24279 $ 130 

Sllcosteel " Sample Loops for GC 

size cat.# price 

250llL 22803 580 

500llL 22804 582 

ImL 22801 S86 

5mL 22802 586 

Sllcosteel"-Treated Transfer Lines 

6-ft. Lengths
 

'ii.' 0 0 x 0.010" lD
 

'li6" 00 x 0.020" lD
 

'li6" 00 x 0.030" lD
 

'li6" 0 0 x 0.040" lD
 

cat.# Qrice 

20550 S50 

20524 550 

20530 550 

20538 550 

<Please call Restek's Customer Service at 800-356-1688 or 814-353-1300, ext. 3 
f or availability of SilcoCan N canisters. 

• I)· 
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by Doug Elliott and Brad Rightnour 

The unique flexibility proper­ tures with no degradation of • Conforms to challenging spaces with virtually no 
ties are evident when the fitting their sealing ability. ferrule creep. 
is loosened- the ferrule will 

• Purer graphite eliminates detector interferences.	 Restek offers both flexible recover or spring back to an 
graphite and VESPEL@j•	 Smoother surface and cleaner edges. intermedia te thickness with 

proportional reduction of graphite ferrules to use with 
density from the under-load capillary columns. We have 
conditions. This means that found that 60% VESPEL®j40% 

these ferrules may be resealed graphite give the best combina­
severa l times before they need tion of sealing performance 
to be replaced. with ease of workability. They 

seal with minimal torque, are 
Even more amazing is that reusable, and are preferr ed for 
these new flexible graphite vacuum and high-pressure uses. 
ferrules can be run continu­ Both ferrule types are stable to 
ously at up to 400°C gas 400°C. 
chromatography (GC) tempera-

Restek has been searching for a The finest ferrule now avail ­ For a complete listing off errules, 
superior graph ite ferr ule, and able, Resteks New Flexible please see the Restek 1999 Produ ct Guide, 
;y~h av e found it! This new Graphite Ferru le starts with the 

:le has been made from most pure, natura l graphite . The Capillary Ferrules 

material develo ped by UCAR flexibility of the new ferrule is for I/ln " comr.ression-t)l e fittings) 
Carbon Co., who for over 100 apparent by the ease with 

Ferrule to Fits Column ID Graphite VESPEL~/Gra l!h ite 
years has dedicated research to which the ferrule conform s to 

lO-packdeveloping graphite products challenging spaces while 
that are in the forefront of fluid maintaining its superior 0.3 mm 0.20mm 20233 $30 

sealing technology. The resilience. Pits, gouges, and O.4mm 0.25mm 20200 S25 202 11 S30 
finished product now offered even microscopic irregularitie s 

0.5rnm 0.32 mm 2020 1 S25 20212 S30
by Restek has preferred are filled under only moderate 

0.6rnm 0.2S rnrn 20232 S40performance characteristics fitting tightening, to create 
including heat resistance, leak-tight seals. In addition, this 0.8m m 0.53 mm 2020 S25 202 13 S30 

natural lubricity, chemical high-purity graphite exhibits 50-i!ack 
inertness, and high thermal virtual ly no ferrule creep 

O.4mm 0.25mrn 20227 SIOO 20229 $ 120 
conductivity. relaxation for long-term fitting 

0.5mm 0.32mm 20228 $100 2023 1 S I20 tightness .
 
0.8mm 0.53mm 20224 SIOO 20230 $120
 

These ferrules are manufac­

Hey HP Users! tured by a process that elimi­


nates the need for organic or
 Restek has produced a new 32­ Ferrule to 
page catalog , Genuine Restek inorganic binders, fillers, or 
Replacement Parts for HP GCs, other potentially off-gassing or 0.4/0 .5mm 0.25- 0.32mm 20250 $25 2025 1 S100 

detailing our full line of products absorptive ingred ients. The 0.8mm 0.53rn m 20252 S25 20253 SIOO
for HP GCs. It covers everything resulting material is over 98% 
from the injector to the detector	 Com act VESPEV'/GraHhite Ferrules for HP GCs 

pure carbon, with the remainder and includes tech tipsand useful 
being inert inorganic material. Ferrule II) Fits Column toreference materials. 
Sulfur and chloride-co ntaining
 

, request your copy, call our components are reduced to OAmm 0.25mm
 
literature request hotl ine at 800­
 trace amounts in the ferrule 

0.5mm 0.32mm 356-1688, ext. 5, or contact your composition to eliminate 
local Restek representative. 0.8mrn 0.53m m detec tor interference. 

Fits Column ID 

VESPEL<!1/Graphite VESPEL~/Graph i t e
 

lO-J>ack 50-pack
 

20238 545 20239 5 180
 

20248 S45 20249 S I80
 

20263 S45 20264 S I80
 

·u·
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~ ,. 
All of Restek's Liners

Diners from Restek are Deactivated 

for H P GCs with Gerstel injectors . 

Liners for HP ID**/OD & cat.#/price Similar to 
CIS4 and PTV GCs BenefitsfUses: Length (mm) Itl-pk, HPpart# 

Single Glass Inl et Line r 
general use 

2.0 ID 
3.0 00 x 7 1 

2115 7 
$7 1 

5 181-2036 

active compo unds . 1.5 ID 21704 
5 183-2037 

Baffied Glass Inlet Liner drugs. pesticides 3.0 00 x 7 1 $149
 

large volume 2.0 ID 21156
 5 183-2039 
Glass Inlet Liner with Wool* inject ions 3.00Dx71 $173 

for Varian GCS '
 

Liners for Varian ID**/OD & cat.#/price Similar to 
1078/1079 GCs Benefit sfUses: length (mm) ea. S-pk. 2S-pk. Varian Part # 

1078/1079 Split-No Frit 
active samples 3.4 ID 

5.0 00 x 54 
20859 
$3 2 

2090 1 
$ 140 

03-9 18464-01' 

Open 0.75mm ID 

trace. low 
volume samp les 

0.75 ID 
5.0 0 0 x 54 

217 14 
$22 

21715 
591 

2 1716 
$370 

03-925330-00 

1078/1079 Split/Splitless Silcoxleeve" 

universal. 
unbreakab le 

3.8 ID 
5.0 00 x 54 

20711 
$8 8 

for Perkin-Elmer GCS ' .
 

Splitles s Liners for ID**/OD & cat.#/price Similar to
 
Perkin-Elmer GCs BenefitsfUses: Length (mm) ea. S-pk. PE Part #
 

... most common 2.0 ID 2 1717 2 1718 N612-1004 
Auto SYS XL Split/S plitless analyses 4.0 00 x 8 1.2 $37 $ 148 

for Shimadzu GCs ·
 

Direct Injection Liners for 
Shimadzu GCs (O.32/0.53m m 10) 

94mm Uniliner" with Wool* 

BenefitsfUses: 

trace, dirty, high MW act ive 
samples, high recovery & linearity 

ID**/OD & 
Length (mm) 

3.0 ID 
5.0 00 x 94 

cat.#/price 
ea. S-pk. 

21713 
$45 

21719 
5 180 

Similar to 
Shimadzu Part # 

"This sleeve is prepacked with fused silica wool. To order glass wool instead. add the suffix "-202" to the sleeve's cata log number. 
** Nominal 10 at syringe needle expu lsion point. 

• 1-1 • 
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- - - -----

Direct Replacement Parts for HP GCs 

pirect Replacement SplitlSplitless Injection Port for HP 5890 GCs 

Restek now of fers a direct rep lacement spl it/splitless injecto r for the HP 5890 Gc. The injector is manufactured 

from high-quality stainless stee l and meets or exceeds HP original equipment specifica tions . 

Would you like even bette r 
Replacement SplitiSplitless Injection Port for HP 5890 GCs Splitlsplitless weldment* performanc e from your injector? 

Product cat.#Restek' s proprietary Silcosteel ­

coated versio n of the split/splitless Replacement Split/Splitless Weldment
 SILCOSTEEL® 
injector is what you are looking Similar to HP part# 1925 1-60575 20265 $200 version available
for. Silcosteel'" treatment pass i­

Replacem ent Shell Weldment vates the metal surfac e to ensure an 
Simil ar to HP part# 19251-805 70 20266 5 178 inert pathway for the sample, 

deli vering increased performance. Septum Nut 2 1309 $39 

Si lcosteeP'-Treated 
* Septum nut not included. Order 

Split/Splitless We ldme nt 20267 $272 separately.
 

Silcosteel"'-Treated Shell Weldment 20268 $250
 

Replacement Chemical Trap for HP 5880 GCs 
(Similar to HP part # 19362-60500.): cat.# 2 1158. 582 

" ~D Adaptor Fitting 
(Similar to HP part # 19802-80020. ): ca£.#20269, 599 

Gerstel GRAPHPACK@Conectors 

GRAPHPACK '" technology result s in a complete system that quickly and reli ably makes truly leak-free, low-dead­

volume connec tions. The central component is a metal-ja cketed graphite fer rule- the idea l sea lant for gas chroma tog­

raph y applications . These GRAPHPACK'" ferrules eliminate all
 
the disadvantages and shortcomings assoc iated with co nnec ting 

cat.# 

GRAPHPA C K~ 3D12 F errules
 
M X~ tubin g to fused silica tubing.
 Ferrule Fits 

ID Column IDGRAPHPACK'" 30/2 Con nector " : (0.25mm to 0.32 rnrn):
 
cat.# 20272 (ea.), $97 OAmm 0.25mm 2027 1 5 139
 
GRAPHPAC K@30/2 Connecto r" : (0.7mm to 0045 mrn ):
 

0.5mm 0.32mm 2027 0 $ 139 
caL# 20273 (ea.), $97 
':'Us e only with GRA PHPAC K~I 30/2 ferrules. 0.8m m 0.53mm 20274 $ 139 

Replacement 0.8mm 10 Cross Disk Inlet Seal for HP 6890 GCs 
(Sim ilar to HP part #5 182-9652 .) 

O.8mm ID C ross Disk Inlet Seal for HP GCs 

.et Seal e 2- k. 10· k. CROSS 
Gold-Plated 2M n $62 2M76 $280 DISKS 
Silcostee' '' ·Trea ted 2M 75 $62 2M74 $280 

• 1':) • SOO-3!)C- 16S8 
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o be in Orlando March 7-12? 
~nOt'U' out Booth #6348 ­The Hottest 

Booth at PittCon '99. 

Restek Corp or ation, inno vator s in chromatog raphy products, wi ll be offering 
several technical prese ntations at this year' s Pittsburgh Conferen ce . Visit our 
booth (#6348) for up -to-d ate information on these presentations. new products , 
what's " hot" in the industry , and employment opportunities. See you there-stop 
by for your free gift ' 

Restek Trademarks: Rtx, MXT, Silcosteel, SiicoCan. Res-Sil , Unil iner; and the Restek 
logo. 

Oth er trademarks: Durapack (Waters Associates, Inc.); VESPEL, Teflon. Redlar (£.1. 
du Pont de Nemou rs & Co., Inc.); Tekmar (Tekmar-Dohrmann} , Valco (Valco 
Instruments Co.) VOCARB (Supelco, lnc.) GRAPHPACK (Gerstel GmbH), KEL-P' 
(3M, Co., Chemical Div:) 

Please direct com me nts & suggestions 0 11 th is p ublicatio n to my attention: Kristin 
Dick. Ext. 2313, or e-mail to krist ind'ii restekcorp.com 

Restek (U.S.): 110 Benner Circle, Bellefonte, PA 16823 
Phone: (800) 356-1688 or (8 14) 353-1300, FAX: (8 14) 353- 1309 
http ://www.r estekcorp.com 

Restek GmbH: Sulzbacher Str. 15. 0-65812 Bad Soden 
Telefon: 49-6196-65130, Telefax: 49-6196-6230 I 

Restek France: I, rue Montespan, 9 1024 Evry Cedex 
Telefon: 33 0 I 60 78 32 10. Telcfax: 33 01 60 78 70 90 

Thames Restek UK Ltd.: Fairacres Industrial Centre, Dedworrh Road. 
Windsor. Berkshire. England SL4 4LE 
Ph one: 01753 624 1I I. Fax : 01753 624666 

© Copyright 1999, Restek Corporation Lit. Cat.# 59753 

For every customer profile
 
completed at Pittcon this year,
 

Hestek will donate
 
$1 tothe A erican Cancer
 
Society and give you a free
 

tote bag.
 

Because at Hestek, we feel
 
that it's as important
 

togive as it istoreceive.
 

IAMERICAN 
WCANCER 
lSOCIElY 

Making a 
Difference 

otPittcon '99 

Innovators of 
High Resolution 

Chromatography 
Products 

new products 

job opportunities *
 
literaturearchive *
 

trade show *

presentations 

*
 
online techsen. 

co *mpany 

information 

*
 
seminar dates 

much more! *

Restek Corporation 
110 Benner Circle 
Bellefonte , PA 16823-8812 

Address Serv ice Requested 

Bulk Rate
 
US Postage
 

PAID 
Permit No. 370
 

Altoona, PA
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V' Oxygenates, including alcohols, resolved on one column 
V' Fewer coelutions than other columns, to prevent misidentifications 

I I 

Rtxe-VGC 
Columns for 

Oxygenate Analysis 

Sulfinert'" Sample Cylinders 

II 

Rtx®-5MS for Dioxin & 
Furan Analysis 

Rt-CW20M'"F&F Column for Analysis 
ofFlavors and Fragrances 

Rtx®·YGC 
Column 

Improved GC 
separation of MTBE 

by Ch ri stopher Engli sh,App licationsChem ist 

111e US Clean Air Act of1990 mandated the addition of 
oxygenates in30% ofAmerica'sgasoline supplytolrnprow 
combusaon ofgasoline and decrease pollunngemlssions 
(h:ygen-conlamingcompoundsmostcornmonhadded to 
gasoline are methanoLethanoL lelt-butanol,mClh0-lerl­
bu ~iether (Mili E), dlisopropyeiher WJPE), ethyi-lel1­
bUl)iether (ETEE), and lerl-anlyl-meth0ether (TAME) Of 
ihese com pounds, IvITBE is the prmar , additive, The 
cornbmanonofus relative~' low manulactunngcostand 
non-corrosive nature made ita dearchoicefor tile 
petroleum industry Other oxygenatesarC' added atmuch 
lower concentrations. 

V' Excellent capacity for ethanol and other polar compounds
 

Now, however, weknowthat the ethers pose a threat 
(\ to human health. These compounds havevapor 

pressures that rangefrom 68mm Hg forTAMEto 
2500101 Hg for the most volati le, MTBE The high 
vapor pressure of MTflE threatens air qualityat 
gasoline pumps Theoxygenates also are soluble In 

water. which contaminates groundwater. In fact, an 
estimated 9,000 cornmurutydrinki ngwater wells 
now have detectable levels of MTBEcontamination. 
Therefore. the US Environmental Protection Agency 
(EPA) has moved to ban MTBEuse in gasoline. 
Other ethers can beused as additives, but theyarc 
more expensive and posesimilar health risks. 

Corn-based ethanol is the proposed gasoline 
additive. Ethanol has a lower toxloty, lower volauhty, 
and is not envi ronmentally persistent. Avarietyof 
methods has been used for the capillary gas 
chromatographic (GC) analysis of oxygenates in 
gasoline * Success of these methods is based on the 
established ability of the GCcapillarycolumns to 
resolve oxygenates from early-elunng alkanes such 
as 2-methylpentane and 3-methylpentane. Because 
of the possibilltyof widespread corn-based ethanol 
use, theenvironmental chemist nOI\' must fin d a GC 
column appropriate fo r the analysis ofoxygenates 
mcludmg the alcohols. 

The new Rtx®-VGC column retains [he alcohols to 
allow quantitation ofethanol without interference 

(	 fro m methanol Methanol IS commo nly used in 
preparing VOAstandards and maybe added to 
gasoline as well. The Rtx®-VGCcolumn IS more 
polarthan other capillary columns commonly used 
for gasoline range organic (GROJ analysis. This 
column ISdesigned to exhibitgreater retenuon and 
higher capacityforoxygenates anti alcohols, thus the 

'0 
c: 

:5'" 
Q) 

E 

I I I I Iii iii i I 
min. 4 6 8 10 

eluuon order is different compared to other more 
non-polar stanonary phases, MTBEelutes alter 2­
and 3-methylpentane. These are the most commonly 
rru sidentlfied compounds when using PlDlFlD for 
GRO analysis 

Mass spectrometry (MS) can be used to increase the 
level of confi dence 10 your analysis Column 
selecuon for MS must ensure thatcompounds 
shanng Ions Ili ll not coehne, Gasolinesamples may 
contain more than 650 compounds. so the tuned 

I I • 

Semivolatile Organic Reference 
Materials for US EPA Method 8270 

0.25mm 10 Rt~-VMS Column for US 
EPA Method 524.2 

Comprehensive GC Seminar 

Peak Performers 

EZ-Vent'"2000 Interface 

I 

Ultra Aqueous C18 HPLC Column 

Rt-XLSulfur'"Packed Column for 
Low-Level Sulfur Analysis 

INTERNATIONAL 
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selectivity and [ewer 
Rtx®·YGC coelutions provided by 

the Rtx"'-VGCcolumn Column, 
decreases high bias. 

cont. 
ELhanol analysis using 
purge-and-trap 

concentratio n and MSdetection has proved 
successful with Rtx"'-VGCcolumns (Figure J) . 

Benzene. toluene, ethyl benzene, xylene (BTEX); 

surrogates; retention time markers; and other 
branched aromatics were added, along with the 
oxvgcnates. Because ethanol does not purge well, 
the concentration of ethanol in thecalibration mix 
was added at 100times that of the ethers. The 
sample was analyzed using the Rtx"'-VGCcolumn i 
and was detected using an MS system. Environmen­
tal laboratories have reported linear calibrations of 
ethanol and detection limits of2 .5ppm in 5mL of 
water using this method. 

Whetherusing PID, FID or MS, the Rtx®-VGC
 
column will ensure excellentselectivity andimprove
 
your laboratorv's data quali ty for MTBE, ethanol,
 
and other oxvgenate analytes, ~
 

The RLx"'-VGC column has a programmable
 
temperature limitof 260°Cand exhibits exception­
ally lowbleed at common operating temperatures
 
of220°C.
 

Figure 1 
The Rtx®·VGC column resolves gasoline components and commonly used oxygenate additives. 

20,21 

30m,0.25mm, 1.40~m R -VGC(caL# 19415)
 
1:10split at injection port: 1mmID sleeve:
 .. Oven program: 35°C (hold14min.)to 220°C @
 

24°C/min. (hold 6 min.): Carriergas:He @
 
. I -1mUm in. constant; Concentrator: Tekmar
 23 

LSC-3100 Purge andTrap; Trap: Vocarb" 3000; 
Compounds at 100ppb in 5mLof RD water (unless 24
otherwise noted); Purge: 11 min.@ 40mUmin. 

25@ ambient temperature; Ory Purge: 1 min. @ 

40mUmin. (MCS bypassed using Silcosteel" 
tubing); Desorb Preheat: 245°C; Desorb: 250°C for 
2 min.,Flow 1OmUmin.; Bake 260°Cfor 8 min.; 17 
Interlace: transfer line0.32mm IDSiltek" fused 22

2 
silica: Detector: HP5973 MS; 26 
Scan range: 25 to 300AMU. 16 

29 30 
27 28 

6,7 

9 14 
10 

3 5 
12
 

11 13
 

4 8 

I I I I I I I I 
min. 2 6 10 14 18 22 26 

1. methanol 100,000ppb 9 diisopropyl ether 17. toluene 25 1,3.5-trimethylbenzene
2. ethanol 10,000ppb 10. ethyl-tert-bulyl ether 1B. l-chloro-3-f1uorobenzene 26 1.2,4-trimethylbenzene
3. 2-methylpentane 11. isooctane 19. ethylbenzene 27 4-hromochlorobenzene
4. 2-propanol SOOppb 12. benzene 20. m-xylene 2B. naphthalene
5. 3-melhylpentane 13. n-heplane 21. p-xyIene 29. 2-methylnaphthalene lS0ppb
6. hexane 14. tert·amyl-methyl ether 22. a-xylene 30. t-methylnapnthatene lS0ppb
7. methyl- ter1'buyl ether 15. t-butanol 500ppb 23. isopropylbenzene 
B. tert-butanol 500ppb 16. (!.o.,o.·trifluorotoluene 24. decane 

Rtx®·YGC (Fused Silica) 

ID df (11m) Temp. Limits 30-lUeler GO-Meter 75-Meler I05-Meler 

0.250101 1.40 -40 to 240/260°C J9415 1941 6 

0.32mm l.ilO -40 to 2401260°C 19419 19420 

0.45mm 2.55 -40 to 240i260°C 19408 19409 

O.53mm 3.00 -40 (0 240i260°C 19485 19488 19474 19489 

ID df (11m) Temp. Limits 20-Meter 40-Metcr 

0.18nun 1.00 -40 to 240/260°C 494J4 494J5 

"American Societv for Testing and Materials (ASTM) Method 0288:/04814. and EPA .\fr lhods 8015, R2(,O, ,u,,18020. 

www.restekcorp.com • 2· 
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Byproducts from incomplete incineration and from 
impurities in somereaction mixtures-i-polychlori­

-r-«;	 nated dibenzo dioxins (PCDDs) and poiychlorinated 
dibenzo turuns (I)CDFs)-are amongthe most toxic 
compounds commonly analyzed in the environmen­
tal testing fie ld. Exposure to these compounds is 
connected to an arrayof heal th effects. 

The dioxin molecule is com prised of two benzene 
rings connected by two oxygen links; the fu rans have 
similar toxicityand structurebut onlyone oxygen 
link (Figure I) . Depending on theextentand 
position of chlori ne suhstitution, the congeners have 
very different toxicity. Substitution at the outermost 
positions (2, 3, 7, and8) lead to the most toxic 
congeners, which are the most important to resolve. 
US Environmental Protection Agencv (EPA) Methods 
8290and 161 3 require analysis ofall dioxinand 
furan congeners that have chlorine substitution at 
the 2, .), 7 or 8 positions. This requirement, coupled 
with thesimilar boiling points of these compounds 
and the desired low limi ts of detection, make these 
separations challenging. 

Chemists performing the analysis of dioxins and 
fu rans bygas chromatography (GC) with high­
resolution mass spectrometry (GClHRMS) have a 
difficult time determining the best column for the 
separation of these target compounds. ,VIanI' 
columns are on the market for this analysis, but 
choosing the right one is critical. 

Because a mass spectrometer (MS) is used for 
detection , many analysts want the lowest bleed 
columns possible. Some laboratories have begun 
performing this analysis on silarvlene columns (i.e., 
Rtx®-5Sil MS, DB-5MS@) due to their loll' GUMS 
bleed. It is important to note that these columns do 
not typ ically perform theseparation required by the 
analytical methods. Forexample, silarylene columns 
can yield a coelution between 2J,7,8 -TC DD and 
1,2J ,9-TCDD. Also, silarylene columns are not 

Questions?
 
Restek'sTechnical Service Department will go to 
great lengths to find the answers 10 your roughest 
analytical problems. Callus at 800-356-1688 or 

~'\ 1 4 - 3 5 3 - 1 3 00 , ext. 4. Ou r regular technical service 
dOUI'S are 8 ,,11 to 7r,l! EST, Monday through Thu rsday, 
and 801M (0 5r,Il ESTon Fridays. You alsocan fax usat 

814-353-1.)09or email us ar supportwrestekcorp.com. 

www.restekcorp.com 

x®· 5 
Choosing the right 

GC column for dioxin 
and furan analysis 
by FrankDorman, PhD, R&D Chemist 

Best 2,3,7,8-TCDD separation 

tI Columns individually tested to 
guarantee low GC/MS bleed 

equivalent to standard phenvl/rnerhyl columns­
elution orders and retention times will be different. 
This is especiallv important because the window 
performance mixtures weredesigned for use wi th a 
5% diphenyV95% dimethv! polysiloxane stationary 
phase. 

Resiek's 5%dijlhenyV95%dimethyl polysiloxane 
(Rtx®-5MS) columns are better suited to meet the 
performance standards of this analysts. Notice how the 
Rtx"-5MScolumnseparatesallof the important dioxin 
and fu ran congeners (Figure 2, page 4). The key 
column performance parameter is theseparation of 
2,3,7,8-TCDD. It must beseparated fro m its ne-arest 
eluting neighbor-I ,2,3,7-TeDD/ 1,2,3,S-TeDD-bv a 
25%valley or better.These columns areindividually 
tested 10 provide low bleed levels fo r MS detection. If 
vou would li ke more Inlormation on this application, 
or choices ofconfirmation columns, please contact 
Restek's technical service aI800-356- 1688 or 
814-353-1300, ext. 4. 

Figure 1 
The amount and position of chlorine substitution determines the toxicity of the congeners . 

o 

8 

9 

Rtx®-SMS (Fused S ilica ) 

Crossbond " 5% diphenyl/95 % dimet hyl polysiloxane 

ID df (11m) remf' . Limits IS-Meter 30-Meter GO-Meter 

1260il 12611 

12623 12626 

1263il 12641 

12653 

12609 126/ 2 

12624 12627 

12639 12 642 

12654 

12640 

1265 5 

12670 

• 3·
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Figure 2 
RtX®·5MS phenyl/methyl column provides the best separation of dioxin and furan congeners . 

Dioxins TCDD 

I , , 1 r rr i 7Ff iF F "'1 '"T i T'P'VI"'" ' Pi 

PCDD'"%"1 
i 7 i q-", I -1'"1T- i -:-" -;=r? "O:l~l - I =rw i ' , Ii f : it . I i 

HCDD 
T f , . 'l" 

HpCDD 
, ;7 , j ';!j, ' .;, I , 

'001%

0 "* ... ' 1", ·,--·1 I .• ~ -, 
Time ' 20'00 ' i 'n 'oo ' 2~ ' 60 ~ 

3200 

aCDD 

-

L
 Furans
 
TCDF100l: , ..oJ-AI 'PI 

i ,W PCDF' It'''--.....,._,....,._...,,.~I''''''''' .,..... '''''''' ......, .,.,..,Ii'-~....,..~i''\''M'~ ....,.. '''''''''-'''*'~_-,...._..,.~......'''I'!'''''~.....,,_'I'''''f'\i "f"TWI 

HCDF 
-

100 

%i LW~",~ a ' I .7 :1' il l' i 

HpCDF'"~l l,-p o; . _o j . I I f . 1.-, ' . - . I 

% aCDF 
•. ~~~_.......-<. t · - · ...t __ · ·~ - ~.~. , • - , :j" , '~ " ~" ,"W f'i'\' ','*'::¥f .
o A'f"~~;.;-;:;~~'T'l'1'i'4'H-t'""i~;:;.;.;:="'F~~~~~-~~~~~~i'M'~""'r~""*"""'*"~~~-

tOOL 
. «, " --'u ~--,l ....Time 18 00 20 '00 " n 'oo ' ' 2~ ' 60 ' , 26 '00 ' 28 '00 i 30'00 32,00 34 00 3600 , 38 '06 I 40 '00 '42 ,00 44 00 

60m, O.25mm 10, O.251Jm Rt -5MS (cat.# 12626)
 
43psi head pressure/constant pressure. Temp. : 1000G (hold 1 min.) to 2000G @ 40oG /min. to 235°G @ 3°C/min. (hold 10 min.)
 

to 3000G 
@ 6°G/min. (hold 5-10 min.).
 

Chromatograms courtesy ofKaren McPherson, Ontario Ministry of the Environment 
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For years, a nunhunded Carbowax" phase of 
norrunal 20,000 molecular weight (mean actual 
molecular weight is 17,000) has been thestandard 
stauonary phase tor capillar, gas chromatography 
(GCl columns used til theflavor and fragrance 
industry, Because retention mdices of thousands of 
com pounds have been recorded on the Carbowax" 
phase, analysts are reluctant to usc other polyethyl ­
ene glvcol (PEG) columns, which show marked 
differences in selectivityand compound retention 
uidices. Restek has designed the new Rt-CW20M'· 
F&F nonhanded columnand tests It with a special 
mr, to ensure similar selectivi ty corresponding to the 
nonbonded Carbowax" phase for maoy flavorand 
fragrance applications. 

To ensure thai the selecnvi rv of the Rt-CW20M" F&F 
polymer matches thatof other nonbonded 
Carbowax" 20M capillar; columns, Restek designed 
a new polar test rnlx that contains compounds 
commonlyanal yzed ill flavoror fragrance samples 

Rt·CW20M™
 
F&FGC
 
Column
 

20M selectivity with 
improved inertness for 

flavor and fragrance 
analysis 

by Sherry Sponsler-Navaroh. 
FFF App licationsManager 

units between each otherand byas much as 0 13 
11l1Jts from the nonbonded columns 

Acomparison of an Rt-CW20M'- F&Fcolumn anda 
traditional Carbowax? 20Mcolumn, using the nell 
test nux, demonstratesan excellent match in 
selectivity between the two columns (Figure l ). 
However, nonce the poor response for2,3­
butanediol on the traditional column, suggesting the 
Rt-CW20M'" F&F column may be moremert.' 

Formany flavor and fragrance analyses, the new 
Rt·CW201lf" F&F column features selectivity 
equivalent to the tradluonal nonbonded Carbowax" 
20M column, Our new test mlxtu re ensuresproper 
selectivity and product consistency 

This new test mix verifies the performance of each 
Rt-CW20M '· F&F polymer batch, to ensure r'Figure -D 
consistent performance, The selectiVI ty of the Restek The Rt-CW20MN F&F column has equivalent selectivity but better inertness, 
phase IS evaluated from the retention indices of compared to a traditional nonbonded Carbowax ~ column. 
selected alcohols, aldehydes, ketones. and esters, - - .... I[Il;t[z:]-~~~fi!l!iIjJ 
usmg methyl esters as marker compounds, 

Calculations ofKovats indices fo r two bonded phase 
and two nonbonded phase PEGcolum ns reveal 
sinularlues and differences til selectivu, (Table I) . 
Comparison of the indices confirms theexcellent 
match til selecuvity (no difference exceeded 0,02 
units) between the two nonbonded pbases-i-the 
Rt-CW20 ~1'" F&F column and the traditional 20M 
columns, The two bonded phases- the Rtx >l -W~l\ 

and Stabilwax" columns-differ bvas much as 0.08 

1. methyl heptanoate 9, linalool 
2. hexanol 10, Iinalyl acetate 
3, methyl octanoate 11 , methyl cecanoate 
4, nonanal 12, menthol 
5. menthone 13. a-terpineol 

1 3 67 910 11 

IiT I . I . I ' I ~f 

1 3 6 7 9 10 11
 

2
 215 

15 

4
 
4
 

13 

13 

I: 
85 

,; I 12 IIl'L ]'ll' I,
i ~ lJtLJ ~ 

6. citronellal 14, y-terpineol min, 5 1'0 1'5 2'0 min.;; 1'0 1'5 2'0 
7, methyl nonanoate 15. methyl undecanoate 

50m, 0.32mm 10, 0,33~m . Rt-CW20M" and traditional 20M, On-column iniection of 5ngto 150ng each compound in
8. 2.3-butanediol methylene chloride, split 10:1. Carrier gas: hydrogen, 40cm/sec.; Inj./det. temperatures: 220°C; Oven temp.: 110°C. 

( Table C) 
Kovats indices for PEG columns show equivalent selectiVity for the nonbonded
 

Rt·CW20MN F&F and Hp·20M columns.
 

Rt·CW20MN Hp·20M Rtxe·Wax Stabilwax4D 

methyl heptanoate (ME7) 7.00 7.00 7.00 7.00 
hexanol 746 7.49 7.50 7.54 
methyl octanoate (ME8) 800 8,00 8.00 8.00 
nonanal 806 806 807 809 
menthane 881 8.80 8,82 886 
citronella I 8,88 888 890 8,92 
methyl nonanoate (ME9) 9.00 9.00 9,00 900 
2,3-butanediol 926 9.30 9.37 9.45 
linalool 944 9.44 947 9,50 
Iinalyl acetate 9,62 9,62 963 9,63 
methyl decanoate (ME10) 1000 10.00 1000 1000 
menthol 10.34 10.34 10.37 1042 
u-terpineol 1087 10.87 1091 1098 
y-terpineol 1091 10.91 10.95 10.98 
methyl undecanoate (ME11) 1100 1100 11.00 1100 

www.restekcorp.com -5­

Rt·CW20M™ F&F 
(nonbonded fused Silica) Stable to 220°C 

dimensions cat.s 

30m, 0,25mm !D, 0,25pm 12523 

50m, 0 32mm !D, OJ::\pm 125::\9 

~ Both column- were connected to one mlet US1Jlg J short piece 
I<O.2;ml of 0 ; Jmm ill Sihek" guard column lca l # 10028) and a 
Y connector (SUtek'" Y Press-Tight" connector C3L# 204691 On­
column concentrauon 012.J·bulaIlediol " \7 ;ng for each column 
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~Sulfinert™ Sample Stabil ity of sulfur compounds is 
remarkable in Sultinert" cylinders . 

Sulfinert" _ Sulfinert" Sulfinert"Cylinders	 a cylinder 1 cylinder 2 cylinder 3 

Sampling of sulfur compounds at low ppb levels
 
by Dave Shelow,Environmental InnovationsChemist
 

V Inert, for less than 1ppm concentration*
 
v Stabi Iity proven for 54 hoursof storage
 

Hydrogen Sulfide 
120 -,------ - - -------, 
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Stainless steel sample cvlinders commonlyare used 
in the collection and analysis of refinery and natu ral 
gas samples. These samples often contain trace 
amountsofsulfur-containing compounds (e.g., 
hydrogen sulfide. mercaptans, and sulfides), which 
mayinterfere with reactions or damage catalysts in 
many petrochemical processes. Because sulfur 
compounds are quicklyadsorbed by the stainless 
steel surfaces, accurate determination is impossible 
when using untreated sample cylinders. 

Restek's Sullinert" passivation technique bonds an 
inert layer to thesurface ofstainlesssteel. This layer 
acts as a harrier, preventing active compounds from 
reactingor adsorbing to thestainless steel. 
Sulfinert" products are ideal fo r the storageand 
transferof low-level sulfur compounds. 

An analytical method was developed to demonstrate 
the effects of using Sulfinert" transfer lines, sample 
loops, and sample cylinders for theanalysis of low-

GmrD 
The analytical system was designed so that 
the 17ppbv standard could be detected with 

sensitiVity to quantitate compound loss. 

seD 

Orifice ~ 0 0060" 

exit 

Sulflnert" Sam Ie (: 'linders 

S17,e 

75c( 

iso« 
'IOOee 

500ce 

(OOOce 

cal. # 

241,)0 

l41,) 1 

l 4132 

lq l .n 

l ql'l4 

"SilcosleelOproduc», can be usedfor coucentrauons > Ippm 

www.restekcorp.com 

level reactive sulfu r compounds (Figure 1). To 
characterize the Sulfinert" surface, the stability of 
sulfur compounds in three Suifinert'<treated 
cylinders was tested over a 54-hour period. 

The standards were made by adding 1mL of 100ppm 
standard into a 500cc sample cylinder and 
pressurizing to 160psig, No water was added to the 
standards in order to simulate the petrochemical 
process. Dimethyl sulfide, which has been shown to 
be non-reactive in the standard and is not adsorbed 
bystainless steel, was used as an internal standard 
for the study. 

As shown in Figure 2, the results of theanalysis 
indicate that the stability of reactive sulfur 
compounds over the test period is remarkable using 
Sulfinert" cylinders and accessories. Hydrogen 
sulfide exhibits greater than 85% recovery over the 
test period. TIle other compounds-methyl 
mercaptan, ethyl mercaptan , carbonylsulfide, and 
dimethyl disulfide--exhibit greater than 90% 
recovery. 

In conclusion. the use ofSulfinert" sample cylinders 
greatly increases the holding time of reactive sulfu r 
compounds and results 111 more accurate analyses. 

For morc information on Sulfinert'", request the 
flyer lit. cat.# 59203 or visit wwwrestekcorp.com/ 

sulftnrt.htm . 

Sulflnert" Sample Loops 

Size 

--2i!L 

IOUL 

20uL 

--..12pL 

o L 

100 11. 

2"0 L 

; OOpl. 

lee 
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sec 

cal.# 

22840 

22R41 

22842 

2284) 

2284q 

2284 

22846 

12R47 

12R4R 

22R49 

22850 
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Update IVAofthe third edition ofS\'ii-846- Test 
Method, fo r Evaluating Solid Waste, Physical! Semivolatile Organic 
Chemica! Methods-includes US Envtronmcnral 
Protection Agency (EPA) Method 8270D, theanalysis Reference Materialsofsernivolatile organic pollutants in solid waste, soil, 
water, and air matrices, using gas chromatography/ 
mass spectrometry (GClMS). Thereare no major For US EPA Methods 8210C &8210D 
revisions from EPAMethod 8270C. 

by Christopher Cox, SeniorR&DChemist Restek carefully reviewed EPAMethods8270C and 
82700 and prepared analytical refe rence materials 
to include all o[ the most commonlycalibrated V Flexibil ity in calibration 
compounds. The compounds have been divided to V Conven ien ce and maximum stability 
provide nexibility, convenience, and maximum 
stability. Restek also offers all the required 
surrogate, internal standard, calibration check, 
mat rix spike, and tuning mixturescurrently required 8270 Callbration AIi.\" #3 827() Calibration AIi.\· #6 
[or this method. We also can make custom mixtures aramitc hexarhlorobutadienc diallate (CIS or trans) parathion 

to meet client-specific compound listsI	 bis {2-chloroethylJ ether hcxachlorocvclupenradtene dimethoarc phorale 
bis (2-c hJQroe ih o\~ ' methane hexachloroethane disullmon prouamide 
his (l -chloroisopropyD ether hexachloropropenc f:tmphnr thiunazine 
-r-bromophenyl phenyl ether lsodrtn methvl paraunon O.O.O-melhvl phosphorothio.uc 

8270 Calibration Itli.\' #1 chlorobenzilatc kepone 
J.OO/)llglmL ea. in metbykme cbloride. t mt/ amput 2·cllloronaphth"lene penrach lorobcnzene benzoic acid .\-melhylphenol 1m-cresol) 

-i-chlorophenvl phenviether pentacnloronurobenzcnc -i-chloro-j-mcthvlphenol -r-mcthylphenol (p-cre", l) Each ;-pk. IO-pk.1.2-dichlorohenzene 1,2.4';- letmchlorobemene 2-chlorophenol 2-nilrophellol 
I J -dichJol'Obenzene i.z.s-rrrchlorobcnzene 31623 31623-; 10
 

2,6-dichlorophenol pentachlorophenol 1I'1t1l dat« ck
 
2...-dichlorophenol -i-nnrophenol 

1...dichlorobenzene 

2,; -dimeihvlphenol phenol IJ -dinitrobenzcne 

4.o-dinilro-2-methylphenol 2J .",o-tclr"chJorophenot 31623-500 .H 623-520 31723 hexachlorobenzeue 

2A-dinilrophenol 2.'1 .5-tnchlorophenol 
2.000I'itlml ea. in me/brielle cbloride. III/Vamp,,1 dinuseb	 2.J.6-tnchlorophenol OrgallOchlorille Pesticide Ali.\' AB #1 

2-medlylpbenol (o-cresol) 
Each 5-pk. IO-pk. aldrin endosulfan II 

2,()()OIW mL ea. ill methylene chloride. I ml/ampu! 31620 31620-510 « -BIlC endosulfan sulfate 
a-c hlordane endrin 1I'lI h data p-"ck Each ;-pk_ IO-pk_ ~ -B I{C endrin al denvde 

31620-; 00 31620-;2 0 31720 4A'-DDD endrin ketone 31618 316111-; 10
 
4,; '-DDE y-BHC (lindane)
 

,rllh data d ·I.-r -DD], y-chlordane 8270 Calibration Ali.\' #431618-500 31618-520 31718 6-BHC heptachlor
 
acetophenone 2.6-dinilrotoluent' dieldrin heptachlor epoxide
 
azobcuzenc ethvl methancsullonarc eudosultan I methoxvchlor
 

8270 Caltbratitm Alix #2 benzyl alcohol isophoronc 
2{)f)f/it!m£ ea ill bexane/totuene I /. /). i mVampll1 bi' (2-elhylhe\yl) phthalate isosafrole icis & trans ) aniline	 5-nllfoaniline 

butvl benzvl phthalate methyl mcthancsulfo natc benzidine -i-nit roanilin e Each ; -pk . IO-I,k.dibenzofuran 1.+ l1aphthoCjllinolle 
dieth)I phthalate nitrobenzene 32291-; 10 

-i-chloroanilme ~-ll i U'osod i l11cthyl:U11ine 

.J J '-dichlorobenzidine ~-niU'o~od i -n - l) ro p yla l1l i n e 32291 
diphenylamine pyrid ine dirnethd phthalate -r-nnroqumohne-t-oxtde witll data rk 

dr-lI-buM phthalate pheuaceun 
di-n-octvl phthalate safro le 

2-nitroaniline 
32291-; 00 3229 1-; 20 32391 

2.0I!llpglm£ ell. in metbvtenecbloride. l mi/a utpu]	 2,4-uinilrotolucne 

Each ;-pk. lIl-pk. 2.00011glm l ea. tn metbyleue chloride. t utl/amiml	 Appelldi.\' IX AIi.\" #1 
31619 31619-510 l- acetyhunillOOuorene N-nitrosodiethylamint' 

Each 5-pk . Ifr-pk . 4-:uninohiphellyl ~ -n i lrosometh~' le t h~1a lll in cteitb dill" ack 
/J-dimethllantinoazohen7,cne N-nilrosomorpholine
 

31619-500 .\1 619-520 31719
 
31621 31621· 510 

.U '-dinll'lhylhenzi dine N·nilrosopipeli dine 
uutb data lick Q,a ,-dimelhrlphenelhl'l:unine Ifree base) 

31621-;00 31621-;20 31721	 methapvrilene ( free base) N-nitrosopyrrolidine 
l-naph thylanune l .s-phenylencdiamtne 
2-naphthyl;ullinc 2-picoline 

8270 Caltbration sti» #5 ~ -ni t ro-o-toluidine a-toluidine 
N-n.itfosodiburylanune 

acenaphrhylene Iluoramhenc 
acenaphthene dibenzta.h)antJm cene 

2.000pglml, ea. in metbylenechloride. Iml/ampn! 
anthracene fluorene 
benzotaranthruccne idenot l.2,J-cd)pyrene Each ;-I,k. IO-pk.
benzotaipvrenc .I-melhyk holallibrene 
benzotb)Olloranlbene l-utethylnaphthalene 31625 31625-510 

Request the Fast Facts lit. cat.# 59326[or a complete bcnzo(g.h,i) perylenc 2-melhy1naphthalene with data lick 
product listing includi ngmore calibration mixtures;	 benzotkt fluoranthenc naphthalene 31625-500 31625-;20 3172;

chrysene phenanthrene calibration check compound, internal standards, 
pvrene 

surrogate and matrix spiking mixes; and 
2.000/(!tlml ea. 111methylene chloride. ImUampu/ calibration kits. 

Each ;-l,k. 10-pk_ 

31622 31622-510 

trttb data lick 

31622-;00 31622-520 31722 

www.restekcorp.com • 7· 
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Volatile organic compounds (VOCs) are someof the 
most prevalentcontaminants found in water Rtx®·YMS O.25mm ID 
supplies, In fact. theyare present in one-fifth of the 
USwater supplies, VOCs enterground water from a 
variety ofsources- from leaking underground fuel 
tanks to industrialsolvent used in septic system 
cleaners, Theymay have a variety of harmful health 
effects including central nervous svstem depression, 

US Envi ronmental Protection Agenc-y (EPA) Method 
524 ,2 was created to monitor the most common 
conraminants found in the drinking water supply, 
using gaschromalography/mass spectrometry 
(GClMS) , The latest revision to this method has 
introduced 24 additional compounds to theexisting 
list of60 analytes , Further updates allowalternate 
sorbents to trap VOCs, provided allquality assurance 
criteria are mel. However, purge time and purge gas 
flowrateshave remained thesame as in previous 
revisions, andcannot be changed, 

Restek has introduced the Rtx®-VMS column for the 
analysis of these contaminants, This column features 
fast analyses and excellent resolution (Figure 1), 
The 84 compoundsare analyzed on a O,25nun ID 

Column
 
Analyzes 84 volatile organic compounds 

in 11 minutes 
ByChristopher English, App licationsChemist 

V" Excellent resolution ofdifficult components
 
V" Tuned selectivity for VOCs in drinking water
 

column in eleven minutes, The starting temperature occurs, The limiting factor becomes the purge and 
is set to45°C, which is high enough to allow a quick trap cycle time, which can vary greatly depending on 
overalJ oven cycle time without sacrificing gas the dry purge time, bake time, and trap cool-down 
compound resolution, The total cycle time depends temperature, The total oven cycle time for this 
on several factors: the type ofGC, the oven start analysis was less than 17minutes, We used a 
temperatu re, thefinal oven temperature, and the vocarb" 3000 trap witha I minute dry purge, 
temperature ofthe room in which the analysis Changes in dry purge time using this trap did not 

( Figure D
 
Rtx®-VMS column provides fast and excellent resolution ofVOCs in drinking water.
 

1. dichlorofluoromethane 
2. chloromethane 
3. vinyl chloride
 
4, bromomethane
 
5. chloroethane 
6. trichlorofluoromethane 
7. diethyl ether 
8. " l -dichloroethene 
9. carbon disulfide 

10. iodomethane 
11. allyl chloride 
12. methylene chloride 
13. acetone 
14. trans-1.2-dichloroethene 
15. methyl-tert-butyl-ether 
16. 1,1-dichloroethane 
17. acrylonitrile 
18. cis-1 .2-dichloroethene 
19. 2,2-dichloropropane 
20. bromochloromethane 
21 . chloroform 
22. methyl acrylate 
23. carbon tetrachloride 
24. tetrahydrofuran 
25. 1,1,t-trlchloroethane 
26. 2'butanone 
27. 1,l -dichloropropene 
28. l-chlorobutane 
29. benzene 
30. propionitrile 
31. 1,2-dlchloroethane 
32. fluorobenzene 
33. trichloroethene 
34. dibromomethane 
35. 1,2-dichloropropane 
36. bromodichloromethane 
37. methyl methacrylate 
38. cis-l,3 -dichloropropene 
39. toluene 
40. cruoroacetomtrne 
41. 2-nitropropane 
42. 1.1-dichloropropanone 
43. 4-methyl-2-penanone 

44. tetrachloroethene 
45. trans-1,3-dichloropropene 
46. ethyl methacrylate 
47. t. t .z-tnchlcroethane 
48. dibromochloromethane 
49. 1.3-dich loropropane 
50. 1,2-dibromoethane 
51. 2-hexanone 
52. ethylbenzene 
53. chlorobenzene 
54. 1,1 ,1,2-tetrachloroethane 
55. m-xylene 
56. p-xylene 
57. o-xylene 
58. stryrene 
59. bromoform 
60. isopropyl benzene 
61. 4-bromofluorobenzene 
62. n-propylbenzene 
63, bromobenzene 
64. 1,1 ,2,2-tetrachloroethane 
65. 1.3,5·trimethylbenzene 
66. 2-chlorotoluene 
67. t.z.a-mcmoroorooane 
68. trans-1 ,4-dichloro-2-butene 
69. 4-chlorotoluene 
70. tert-butylbenzene 
71. 1,2.4-trimethylbenzene 
72. pentachloroethane 
73. sec-bulylbenzene 

30m,0.25mm 10, 1.4l1m Rt -VMS (ca1.# 19915)
 
Linear velocity: Helium @-1.3mUmin. constant pressure;
 
Dead time: 2.1 min. : Concentrator: Tekmar LSC-3000 Purge and
 
Trap; Dven program: 45°C(hold 2 min.) to 85°C@14°C/min.
 
to 21 0°C@40°C/min . (hold 4 min.): Trap: Vocarb 3000;
 
GC: HP6890 Series II Hewlett-Packard 5973 Mass Selective
 
Detetector scan range 35 to 300 AMU; Purge: 11 min.
 
@ 40mUmin.; Dry purge: 1 min. @ 40mUmin. (MCS bypassed):
 
Desorb preheat: 245°C; Desorb: 250°C for 2 min.; Bake: 260°C
 
for 8 min.; Interface: 1:10 split in port; Transfer line: 0.32mm 10
 
Siltsk" tubing (ca1.# 10027)
 

Standards: 
20ppb in 5mL of ROwater (unless otherwise noted); ketones, 
alcohols in 40ppb. 
502.2 Cal Mix #1 (cat.# 30042) 
502.2 Cal2000 MegaMix" (ca1.# 30431) 
524 Cal Mix A&B(cat.# 30202) 
524 Cal Mix #8 (cat.# 30203) 
524 IS/SS Mix (cat.# 30201) 

1574. p-isopropyltoluene 
1175. 1,3-dichlorobenzene 6176. 1,4-dichlorobenzene 

1477. n-butylbenzene 9
78. hexachloroethane 7 

5 12,13 79. 1,2-dichlorobenzene-d4 16,1l 8 
80. 1,2-dichlorobenzene 
81. 1,2-dibromo-3-chloropropane ~ 10 
82. nitrobenzene '" 
83. hexach lorobutadiene 
84. 1,2,4-trichlorobenzene 

\J C~\.J \\. ~ 85. naphthalene 
I I86. 1,2.3-trichlorobenzene 

A 

3
4

2

3 4 ~ 

www.restekcorp.com -8­
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sLgnificantly affect [he amoun t of methanol and water 
on the column The "purge ready" temperature was 
5e1to ,)5°C. which increased the concentrator cycle 

.r": time, but prevented breakthroughof the gases, 

The narrow-bore (0 2'imm [0) Rtx"'-VMS column 
provides excellent sCnSiU\1ty and opurmzed 
selecnvi tv for a broad range0.1 halogenated 
compounds and aromatics Sensuivrtvcan be 
increased byusmg a larger purge volume or a more 
sensitive.\ IS, The smallcolumn ID Improves 
sensiuvitv though narrower bandwidths, For Figure 
I, a 10 I split injecuon provided optimum flo w to 
the MS (- lmUmin,) and helped achievemethod 
detection limits (MDLs) The tuned selecuvny of the 
phase prevents problems WIth closely-eluting 
compound, that share ions, such ~L5 carbon 
tetrachloride/ I, [.I -tnchloroethane and tetrahydro­
furan/z-butanone. These compounds have similar 
spectra but are resolved by retenuon ume Maximum 
separauon of substituted aromatic isomers allows a 
fast final oven ramp rate, prevenu ng late-eluting 
compounds from coelutingand affectmg quanufica­
tion over a varied concentrauon range 

Rtx®·YMS (Fused Silica) 

III til' (11111) Temp, Limits .)II-~Ieter 611-.\Ieler 

0.25mm 1.40 -40 to 2401260°C 19915 19916 

0.32mm 180 -40 to 240/260°C 199 19 19920 

0.45mm 255 -40 to 240/260°C 19908 19909 

III til' (11111) Temp. l.imits .W-Meler 40-Meter 

0.18mm 1.00 -40 to 24012(,OOC 499J4 4991 5 

Siitek™ Transfer Lines/Gua rd Columns 
'liminal I\) '1Illlimll (1) 'i -~Ielrr IO-.\Ieler 

0.25mlll 0.37 ± 0.04mm 10026 10036 

0.321111ll 045 ± O.O'lmm 10027 10037 

0.53mm 0.69 ± 0.04mm 100213 10038 

55.56 

52,53.54 

33 35,36 

66.67.68 
63.64 

57,58 

6~ 60 

61 

59 

8 

50 

47 
49 51 

48 

38 

44,45 46 

39,40 

37 41.42 
32 

29,30 

43 

' These peaks (41 and 42) share a quantrtation ion (43) 

_.restekcorp.com • 9· 

71,72 

78.79.80 

65 
73 74 

7770 

69 

76
 
75
 

85 

84 
86

82.83 

81 

9 10 min. 
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--- ----------------

Restek "On-the-Road" presents its Comprehensive 
GCSeminar series. This full-day course is 
presented in an engaging multimedia format. We 
teach key chromatographicconcepts, tricks of the 
trade, and li ttle known secrets that are of benefit 
to the novice and theseasoned veteran. We are 
chromatographers talking about chromatography, 
presenting the facts on how to help improve your 
chromatography analyses. This is a great 
oppo rtunity to learn tips fo r saving time and 
money. The seminar will cover the following: 
•	 Principles and Theory 
•	 Injection Techniques 
•	 Column Selection 
•	 Detection Systems 
•	 Column Installation, Maintenance 

& Trou bleshooting 

How will you benefit from this training? 
This informative, technical seminar provides 
solutions 10 a num ber ofchallenges in the 
analytical laboratory It wi ll help you: 
• Improve chromatographic efficiencies. 
• Identify andadjust variables to optimize 

your system . 
• Increase sample throughput. 
• Identify and troubleshoot problems with your 

analysis and instrument. 

Welcome Jack
 
Crissman!
 

Jack is Restek's newTechnicalTrai ningand 
Education Manager. He has extensive 

chromatography knowledge and will work hard 
toshare it with chemists worldwide. Contact 
Jack at jcrissman@restekcorp.com for allof 

your training and education needs. 

www.restekcorp.com 

•Comp e enslv 
I
 

Coming to a location near you 
by JackCrissman ,Techn ical Trai ningand Education Manager 

International Seminars 

Restek's Comprehensive Capillary Chromatography Seminars will be presented 
in the following cities. Please contact these Restek offices for details. 

Date Location 

September 25 Vim, Germany 

September 26 Berlin, Ge rmany 

September 27 Dusseldorf, Germany 

Septem ber 28 Ludwigshafen, Ge rmany 

Contact 

Restek GmbH 

phone: 06172-279 7-0 

CP-Analytica GmbH 
October 2 Vienna, Austria 

phone: 61-3-9762-2034 

Mikro & Polo d.o.o. 
October 4 Maribor, Slovenia 

phone: 386-62-6373-300 

October 6 

October 23
 

October 24
 

Budapest, Hungary 

Aarhus, Denmark 

Copenhagan, Denmark 

October 26 Cork, Ireland 

October 30 Dublin, Ireland 

October 31 Belfast, Ireland 

-10­

Lab-Comp Kit. 

ph one: 36-1-280-6770 

Analytical Instruments AlS 

phone: 44-35-02-02 

Restek Ireland 

phone: 44-28-90-814576 

10
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Rt-XLSulfur™
 
GC Columns
 

Analyze low-level sulfur compounds in
 
C1-C6 hydrocarbon mixes
 

by Barry Burger,Petrochemical Industrial InnovationsChemist 

The analysis of sulfur compounds in Cl-C6 hydrocar­ metalsurfaces, The Sullinert" coating is veryinert to 
bon streams bygas chromatography (GC) is an hydrogensulfide and methyl mercaptan. (For more 
important application in the petrochemical field. The information on Sulfinert" coating, request lit. cat.# 
presence ofsulfu r compounds inpetroleum products 59203 or visit wwwrestekcorp.corn/sulfinrt.htrn.) 
can affect the longevity andperformance ofcatalysts 
used in hydrocarbon processing. As requirements [or The extra caretaken with the surfaces in this column 
sulfur detection become more stringent, the result in a more accurate analysis ofsulfur com­
importance ofgood chromatographic separation of pounds in hydrocarbon processing. If you perform this 
hydrocarbons [rom sulfu r compounds andthe type ofanalysis, trythe Rt-Xl.Sulfur" column, 
inertness ofthe analytical columns increases. 

Detectors used [orsulfur determination generally are 
specific (e.g., sulfur chemiluminescence detection) 
and help eliminate positive responsefrom chromato­
graphic interferences. Unfortunately, when high levels 
ofhydrocarbons elutethroughthedetector 
simultaneously withsulfur compounds, theSignal for 
sulfur is quenched andareacounts are low. Fora 

r-- successful analysis, the analytical column must resolve 
the hydrocarbonslisted in Figure 1 from hydrogen 
sulfide, carbonyl sulfide, methyl mercaptan, ethyl 
mercaptananddirnethylsultide, Apacked, 
micropacked, or PLOT columncan be used to 
achieve this requirement. 

Hydrocarbons are non-reactive but sulfur compounds, 
especially hydrogen sulfide and methyl mercaptan, are 
easily adsorbed by undeactivatedsurfaces. Therefore, 
there are two areasof concern when performing this 
analysiswith a packedor micropackedcolumn: one is 
the inertnessand selectil~~' ofthe solid support, the 
other is theinertnessofthe tubing wall. Metal tubing 
commonlyis used to construct packed and 

Tbis is tbesecondgeneration ofpacking 
materialfor tbeanalysis ofsulfurcompounds. 

Tbe first packing material, in tbeRt-Sulfur" 
column, ensuredinertnessfor loll' ppm»levels 

ofsulfur compounds. Not»; withtbe 
Rt-XLSuljilrN column, it is possible to achieve 

lowppbvdetection ofsulfurcompounds. 

Fordetailed information including a chromatogram 
illustrating a 50ppbv sulfur analysis , request the 

Applications Nole lit. eat.# 59165. 

Figure 1 
The Rt-XLSulfurN micropacked column separates hydrocarbons from sulfur compounds. 

hydrocarbonssulfurs 
1. hydrogen sulfide A methane 
2. carbonyl sulfide B. ethane 
3. methyl mercaptan C. propylene 

O. propane4. ethyl mercaptan 
5. dimethyl sulfide E. isobutane 
6. dimethyl disulfide F. butane 

G. isopentane 
4/5 H. pentane 

_JJ
3 

2 

, , 
2 4 

I. hexane 

1mx 0.75mm 10 Rt-XLSulfur'· 
micropacked column (ca!.# 19806) 
Oven temp.: 60°C to 230°Cat6 
15°C/min. Carrier gas: Helium; 

P'-. Flow rate: 9mUmin.; , , , Detection: SCD/FIO
6 8 10 min. 

Rt-XLSulfur™ Packed & Micropacked Columns*micropacked columns. Metal tubing provides
 
ruggedness, but thesurface isveryadsorptive for 00 (in.) 10 (mm) I-.\Ieter 2-Meter
 
sulfur compounds. Teflon" tubing provides excellent 0.95mm 0.75 19806 19807
 
inertness forsulfur analysis but is permeable 10 J/ i6 3.2 80482 80483
 
contaminants in the surrounding air. Also, Tellon"
 ';, 2.0 80484 80485
 
tubing will expand and contract during temperature
 'I,. 1.0 19804 19805 
changes. 

*Installation kit must be purchased with column (no kit needed for 3/16" columns) 
Restek designed the Rt-Xl.Sulfur" COIUI1UI 10 address Kits for O.95mm 00. O.75mm ID columns
 
theseconcerns. The packing material fo r Rt-Xl.Sulfu r"
 For valve appliCltions cal.# 21062 
columns is extensivelydeactivated[orthe analysis of 

For split applications cal.# 21063
low ppbvlevels ofhydrogen sulfide andmethyl 

For all HP GCs C11.# 21064 mercaptan, It is then treated 10 achieve the proper 
• Kits for 1/16" 00. 1nun III columns~ -,sensitive separation ofthe hydrocarbons [rom sulfur 

compounds (Figure 1). For valve applications cat.# 21065 

For direct injections cat.s 21066 

The interiorwall and the end-plugs of the Kits for 1/8" OJ), lmm III columns 
Rt-Xl.Sulfur" column are treated with Sulfinert " For valve appliCllions cat.s 21067 
coating, a passivation techniquedesigned to deactivate 

www.restekcorp.com 
• 11 • 
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IIighlypolar compound, such as short-chamorgaruc 
acids, nucleotides. catecholamines, andwater-soluble 
vitamms are difficult to retain using conventional 
reversed phase columns, even with little or no organic 
solvent mthe mobile phase, The Ultra AqueousCIIl 
column enhancesthe retention ofpolar analytes, while 
marntai ninga !ugh level of basedeactivation anda 
selectivity that is similar to a conventionalCI8 column, 
Sixorgaruc ac ds that are difficult to retain using m~U1Y 

conventional CI8 columns can be well retained on the 
Ultra AqueousC18column (Figure 1) 

TIl(' uniquequalities of the CitraAqueousC18 column 
are apparent when companng thrs column to the Ultra 
CI8 column-a lughly retentive, well-deacnvued. 
general-purpose CI8 column-e-ma separation of 
polar compounds The Ultra Aqueous CI8 column has 
very similar retention andselecuvilyto theultra CIII 
column whenanalYZing neutral. hydrop bobic 
compounds While phenol, a neutral polar compou nd, 
ISretained similarlybybothcolumns (FIgure 2J. me 
basic compound pyridineis reramcd approxunately 
2.5 umes longer on the lltra Aqueous C18column 
Also note that, in spite of its greater retention, pyridine 
elutes from theCitraAqueous C18 column asa 
relanvef s~ mmetrical peak ( p~ ridine is commonly 
usedas a test probe for column base deactivation) 
This proves thatenhanced retention for polar 
compoundsis achieved on the UltraAqueousC18 
column withoutsacrificing basedeacnvanon. 

The CItraAqueous CI8 column IS designed using 
Type B, high-puri ty silica. and a novel bonding 
chemistry that produces a true CI8 phase CUSP Ll) 
with a1k)1 chains mat remain completelyextended, 
even when continuallyexposedtoa highlyaqueous 
mobilephase. This is because polar groups on the 
silica surface keep the stationary phase wetted. The 
unique secondary polarcharacter preventschain 
folding (i.e., the hydrophobic CI8 chains do not 
self-associate or "folddown" onto thesilica surfaceto 
avoid associating Ilith a very hydrophilic mobile 
phase), andenhances the retention and selectility of 
polar compounds without compronlising the levelof 
base deactivation. Ul timately, this means that the Ultra 
AqueousCI8 column offe rs stable andreproducible 
retention, even with 100% aqueous mobile phases. 

Ultra
 
Aqueous
 

CiS HPLC
 
Column
 

Reversed-phaseanalysis of polar compounds 
byTerryRejd, HPLCR&DChemist 

t/ Permits use of highly aqueous mobile phases
 
t/ Enhanced retention and selectivity for polar analytes
 

t/ Excellent base deactivation
 

Figure 1
 
Small, highly polar, carboxylic acids are retained well on the Ultra Aqueous C18 column.
 

Peak list: Sample Cone,:
5 

(~g/m L)3 
1. malonic acid 500 
2. lactic acid 500 
3. acetic acid 1000 
4. citric acid 1000 
5. succinic acid 2000 
6. fumaric acid 10 

Sample: All analytes dissolveo 
6 in HPLCgradewater. 

Ini·: 1 0~ L 
Column: Ultra Aqueous C18 
Catalog #: 9178565 
Dimensions: 150x 4.6mm 
Particle Size: 5 ~m 
Pore Size: 100A 
Conditions: 
MobilePhase: pH2.5 50mM Potassium 

Phosphate:Acetonitrile 99:1 
Flow: 1.5mUmin. 
Temp.: 25°C 
Del.: UV@210nm 

2 

1 I I I I I I I 
min. 2 3 4 5 

Ult ra Aqueous CiS HPLC Columns, SIJm 
1.0mm to 2.tmm to 3.2mm to 4.6mm to---~----~---------

cal.# cat.# cat# cat.s 

30mm ')17853t ')178532 ')178533 91785,'1 5
 

50mm 9178551 9 178552 9178553 9178555
 

100rnm 9178511 9178; 12 9178513 9178515
 

150mm 9t785(>1 9178562 917856.) 9178565
 

200mm 9/7852/ 9178522 9t 7S525 9178525
 

25tlmm 917857t 9178572 ')178;7:\ 9178575
 

www.restekcorp.com • 12 • 
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a high level of base deactivation.The Ultra Aqueous C18 column provides 

• 'I . I ; (caU 91 78565) 
Dimensions: 150x4.6mm: Particle Size: 5~m : Dimensions: 150x4.6mm; Particle Size: 5~ m : 

Pore Size: 100A Pore Size: 100A 

2Peak List: 1. uracil 
3	 2. pyridine 

3. phenol	 I 
3 

Conditions: 2 Mobile Phase:	 80:20 pH 7.0. 
20mM potassium 
phosphate 
acetonitrile 

Flow:	 1.0mUmin. 
Temp:	 25°C 
Del. :	 UV@254nm 

I I 

2 6 10 min.	 2 6 10 min. 

Call 814-353-1300 or 800-356-1688, ext. 5, or contact your local
 
Restek representative.
 

Restek's new. (18-page HPLC Columns and Accessories Catalog features Restek's 

complete lineof IIPI.C columns andaccessories. along with helpful tech tips andover i5 

application chromatograms. Chemists will find thecolumn selection and CS Pharmacopoeia 

sections useful , Request yours today! WI. cat# 59241) 

To access IIPI.C literature andapplications • , goto wwwrcstekcorp.com/librarvhtm. 

Improved IIPLC Analysis ofAnalgesics (#59511)
 
The Citra IBD Column Allows IIPI.C Separation ofPolar and
 

Restek's HPLC Tech TIps Wall 
Xon-Polar Analytes from theSame Sample (#59512) 

IIPI.C Stationary Phase Selection for theAnalysis ofSteroids Chart (IiI. cal.# 59lN1) features step­

(#59510) hy-step instructions on IIPI.C setup 
Allure" PFP Propyl HPLC Column Provides Improved LmlS 

andstorage. The chartalso includes
Analyses ofBasic Compounds (#59118.\) 

quick reference tables on miscibility 

and solubility. pressure conversion 
IIPLC Mobile Phase Accessories (#59i28) 

factors, buffers andothervaluable tips
Trident" Integral HPLC Guard Column System (#59896) 

to enhance your chromatography.IIPLC andLmlSColumn Kits (#59502)
 
Al lure" Acidix HPLC Columns (#59505)
 
Trident" Direct Guard Column System (#59514)
 
Ultra IBD IIPLC Columns (#59614,\)
 

www.restekcorp.com - 13­
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z- 0 0
 
Saving you time and money when you switch columns in your MS*
 

We designed a common sense, affordable solution to thehassle ofchanging columns in your mass spectrom­
eter (MS). By using the Restek EZ-Yent '" 2000 interface, you can avoid thetypical, lengthy ventandpump­
down cycleseverytime you change a column. 

The EZ-Yent.... 2000 MS interface will revolutionize thewayyou connect columns to your MS. When the outlet 
ofa capillarycolumn is insertedinto an MSvacuum, thenegative pressure propagates several meters inside 
thecolumn thus decreasing efficiency. Using the EZ-yentTh< 2000 interface minimizes this effect, thereby 
increasing the effective length of thecolumn. The EZ-Yent'" 2000 interface does not require any additional 
plumbing and works on a criticalorifice principle, therebyeliminating theneed 10plumb your MS interfaces 
with purge gases. Plus, it's easy to install!Just connect the EZ-YentN 2000 transfer tine and connectors and 
you are ready to begin using your MS withoutworry ofpumping it down during the next column change. 

Restek's EZ-Yent'" 2000 interface is available for Hewleu-Packard GCs with a 5971/5972 or 5973 MS and 
Varian Saturn 2000 systemswith 3400, 3600, or 3800 GCs. 

Feature Benefit 

Decreased column changing time. Saves time. 

Cost effective. Costs associated withcool-downs and ve nti ng 
are now investments in analytical runs. 

Less Expensive, Save money compared toothermodels wit h 
equal performance. 

Verylow dead volume fittings Ensure no band broadening or change in 
andsmall ill tubing. analytical performance. 

All metalcomponents are Silco steel ~ ­ Less adsorption or loss ofreactive 
coated and transfer lines are compounds =more accurate analyses. 
deactivated formaximum inertness. 

The EZ-Vent'" interface causes no peak broadening and increases 
the effective length of the column. 

~ 
- '--...J \J '­ '-J \j '.,J C-.. "'-.J, , , I II , ,I I I I I I I i I I I I I ' I I 

min. 18.00 20.00 22.00 24 00 

30m, 0.25mm 10. 0 5~m Rtx"'-5MS (cal.# 12638)
 
4mm single gooseneck liner with fused silica wool (cat .# 22405)
 

Inl.: 50ng/~L semivolatile standard; Oven temp.: 35"C (hold 1 min.) to 300"C @ 10"C/min. (hold 20 min.): Splitless hold
 
time: 1 min.; Inj. temp.: 300"C; Det. temp .: 310"C; Det.: HP 5971A MS. full scan; Carrier gas: helium @ 15psi
 

• Available for HP GCs with a 597115972 or 5973 .liS and Varian Saturn 2000 systems with 3400. 3600. or 3800 GCs. 

www.restekcorp.com • 14· 

EZ-VenC' 2000 for UP GCs with 5971/5972 or 
5973 MS: 

Includes EZ-Yent''' 2000, 1M ' SS nut , 0.4mm ID 
ferrules for connectingcapillarycolumn, O.4mm 
JD ferrules for connectingtransfer line, 100pm 
deactivated transfer tine (3 fi.). and 
EZ-Vent''' column plug; cat.# 21013, (kit) 

EZ-Venf" 2000 for Varian Saturn 2000 
systems with 3400, 3600, or 3800 GCs: 

Includes EZ-Yent''' 2000, 'I,."SS nut, O.4mm 
fe rrules for connectingcapillarycolumn, O.4mm 
ill ferrules for connecting transfer line, 100pm 
deactivated transfer line (3 ft .). and 
EZ-Ve nt~ colum n plug; cal.# 21014, (ki t) 

Replacement EZ-Venl ~ 2000 ferrules for 
connecting capillary column to EZ-Ventn 

, : ------.. 

O.4mm JD: cal.# 21015, (2-pk.) 
0.5mm ill: cat.# 21016, (2-pl<.) 

Replacement EZ-Vent ~ 2000 ferrules for 
connecting transfer line to EZ- vent": 

O.4mm 10: cat.# 21043, (2-pk.) 
Replacement EZ-VenC' 2000 union: 

cat# 2101 7, (ea.) 
Replacement EZ-Venf" 2000 deactivated 
transfer line : 

100pm: cat.#21018, (3 ft.) 
Open-end wrench tool (1/, "- & Ih6"-inch): 

cat.# 20110, (2-pk. ) 
Replacement EZ-Venf" colnmn nut: 

cat.# 21 072, (2-pk.) 

fo ~· fo 
Request the EZ-VentN 2000 Fast Facts 

(tit. cat.# 59307). 

Recently, your feedback on theEZ-Vent" 2000 
hasbeen invaluable in solving column switching 

problems in MS instruments. Restek is 
committed to being thesource ofsolutions for 
your analytical problems. This philosophy isat 
thecoreofallservices and products that Restek 

offers. During thedevelopment cycle ofa 
product, our Innovation Teams focus on -r--, 

addressing customer needs and making the 
product easy 10use. We solicit input from 

analysts anduseextensive beta testing to prove 
product design and technology. 

14
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 Saving you time and money when you switch columns in your MS
 
PrecisionTM Inlet Liners (Formerlycalled Focal liners) 

V Wool is placed at the injection point to maximize vaporization and help wipe the needle during 
injection, 

V Designed for easy changing of thewool-no more guessing where thewool should beplaced, 
V Wool stays in position during pressure pulses in the inlet and during injection, 
V Available with all Restek deactivations and packing materials, 
V Direct replacement fo r SGE's Pocus" liners. 

Instrument each 5- k. 

HP 5890/6890 4mm Split Precision' Liner 21022 21023 

Encapsulated Ferrules 

• 

V Aluminum encapsulated, 
Varian 1078/1079 Split Precision" Liner 21024 21025 

V Will not deform and stick in fittings, 
~ "*""'i'C V Allows ferrule to be reused,
 

V Less torque needed to seal ferrule,
 Shimadzu 17ASplit Precision " Liner 21020 21021 
be,w@ V Unique blend ofgraphite minimizes 

fragmentation and outgassing, 
21030 21031 V For 'I"," compression fittings, 

Ferrule ID .·i l~ column ID cal.# IO-pk . 
Fisons, Trace, 8000Series 5mm Split Precision'" Liner 21028 21029 

0.40101 0,25mm 21036 
~~ j; ' . . ' - ~ : 

(l.Smm O,.)2mm 21037 

PE Auto SYS Split Precision" ::<LiF-n er. = = =l 21026 21027 0,53mm 211138 ~~= = = 0,80101 

MXY® Connectors 
• Stainless steel construction means no more breakage. 
• Sllcosteelv-treated for inertness, causes no peak tailing. 
• Low dead volume minimizes peaktailing, 
• Connects metal capillarytubing to fused silica capillary tubing, 
• 'N' union uses metal ferruleswith metal tubing, Valcon polyimide ferrulesfor connecting fused silica tubing, 

MXr Connector: for O.28mm ID columns: cat.# 20397 (ea.)
 

for O.53mm ID columns: cat.# 20394 (ea .)
 

MXT" "Y" Connector: for O.28mm ID columns: cat.# 20396 (ea.)
 

for O.53mm ID columns: cat.# 20395 (ea.)
 

Connector Replacement Nut and Ferrules 
, '/.u" Stainless Steel Replacement 'M' Replacement Nut: cat.# 20389 (5-pk. ) 

'M', O.4mm Vespel0/graphite ferrule, Ferrules for MXT'" Connectors 

for usewithfused silica tubing in an MXT® Ferrule ID Fits Column cat.s 10- k. 
connector: cat,# 21039 (5-pk,) 

0,59mm 0.28mm lD 20398'13 2", 0.511Ull Vespel0/graphite ferrule , 
for use with fused silica tubing in an MXT" 0.79mm 0.53mm ID 20399 
connector: cat.# 20259 (5-pk,) 

Valco® One-Piece Fused Silica Adaptors 
• Foruse in fittings where theferrule will not be removed, 
• Valcon polyimide for use up to 350°C. 
• Compatible with fusedsilica capillarycolumns in MXT' connectors. 

Tubin ID mm) Valco '" # 

20 137. (5-pk,) 0,25-0.4 0.25 FSA-5 

0 .4-0,5 0 .32 FS,5-5 20 140 . (5-pk,) 

0,5-0,8 0,53 FS,SV-5 20 14 1. (5-pk,) 

www.restekcorp.com • 15· 
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Revolutionary New Column
 
Designedfor GCIMS Analysis
 

by ChrisEng lish,Environmental Appl icationsChemist 

In the past, stationary phases for gas chrornatogra­
phy (GC) were developedwithoutconsideration fo r 
their final application. This resulted in longanalysis 
times, high bleed, and coelutions. With the use of 
computer modeling, Restek has been abletocreate 
a new stationary phase that achieves the fewest 
number ofcoelutions and the fastest analysis time 
for theseparation ofvolatile organiccompounds, 
such as those listed in US EnvironmentalProtection 
Agency (EPA) Method 8260. 

Optimizing performance for GClMS systems 
yields higher productivity. 
Restek hasdevelopedthenew Rtx<il -VMScolumn 
with lower bleed, better selectivity, andan overall 
faster analysis time than the"6241 130I" phase. The 
Rtx"-VMSstationaryphase is a highlystable polymer 
designed to provideoutstandinganalysisofvolatile 
compounds using the more sensitiveion traps and 
HP 5973mass spectrometers (MS). 

~Ov e n cycle time, notanalysis time, is the most 
mportant factor in increasing productivity The 
Rtx'"-VMScolumn was designed for a 40°C starting 
GC oven temperature, aJlowing a shorter total oven 
cycle time (Table I) , without sacrifi cing resolution of 
thesixgases listed in Method 8260. 

The Rtx"-VMScolumn has been optimized in 
multiple internal diameters; 0.18, 0.25, 0.32, 0.45, 
and0.53mm ill, givingthe analyst choiceson how 
they prefer to runvolatile compounds. The 0.18and 
0.25mm ID columns allow splitting at the injection 
port, eliminating theadded expense and mainte­
nance ofa jet-separator. The 0.45mm ID column is 
recommended because it has a faster analysis time 
andbetter efficiency over the 0.53mm ill equivalent, 
andstill hassufficient flow to sweep thesample off 
thetrap andonto thecolumn. The0.45mm ID Rtx"­
VMS optimized phase andcolumn dimensions 
produce a 17-minute analysis time (Figure I, pg, 2). 

4mD 
HP 5890 oven cool-down time decreases 

drastically when starting at 40·C. 

Temperature (CO) Cool Down lime (min.) 

220 to 40 6.0 

240 to 40 7.; 

220to 35 9.; 

240to 35 10.; 

Rtx"'· v.MS columns overcome the challenge 
ofcoelutions. 
The Rtx®-VMS column was designed to resolve all 
compounds using primaryquantitation ions. 
Coeluting compounds cannot sharequantitation ions 
or have minor ions that interfere with the primary 
ion ofthecoeluting analyte. US EPA methods updates 
such as Method 524.2, rev. IV, have added coeluting 
compounds with minor ions ofonecompound 
interfering with the quantitation ofanother 
compound.An example ofthis problemoccurs when 
usingthe "624/1301"75mx0.53mm ID column 
with methyl acrylateand propionitrlle. TIle 
quantitation ionfor methyl acrylate is 55. 
Propionitrile hasa minor ion of 55,which can 
interfere with determining actual concentrations of 
methyl acrylate in "realworld" samples. Another 

Rtx<!l·YMS :I
Columns ... -­

.. .pg . 1-3 =r
Siitek™ 

Deactivation •
...pg.4 -­••Updated USP <467> 

•II...pg .5 

Improved Rt·XLSulfur™ Columns 
...pg .6 

Rtx<!l·YRX Columns 
...pg.7 

Rtx<!l·5SilMS Columns 
...pg .8-9 

Allure'" PFP Propyl Phase 
...pg. 10- 11 

Minnesota Dept. of Agriculture 
Reference Materials 

.. .pg. 11 

US EPA Method 8095 Explosives 
.. .pg. 12 

PCB Congener Analysis 
...pg. 13 

Peak Performers 
...pg. 14 

Environmental Seminar 
...pg. 14 

EZ·Yenf" 2000 
...pg. 15 

Behind theScenes 
..r " . .. .pg. 16 

=tiC~L~< 
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Faster and Bett r Volatile Organics 6CIMSAnalysis
 

, 

4S» 
A 0.45mm ID RtX®-VMS column analyzes US EPA Method 8260 compounds in less than 17 minutes. 

75-77 79-82 85,86 92,93 at;66-6 7 

91 ~--'" 

84 87 88 97 
63,64 

90 
72 89 

70,7 1 83 
69 

73 

65 

98 

7 ~ 

78 

100 

68.: <: <; \j \...., '-J "'-­I i i , I Ii ' Iii iii I '" i i i i" i I " ii i ' i' " iii' " I' ," I" I I I I I I I 

1300 1340 1380 14.20 1460 15,00 
51 

52-54 

60m, 0.45mm 10, 2 , 5 5 ~ m Rt -VMS 
(cat.# 19909) 

Oven temp. : 40°C (hold 7 rn in.) to 50°C @9°C/min , 
to 110°C@27°C/min/ (hold 1 min.) 99 

to 220°C@40°C/min. (hold 3 min.) 657 

Del.: HP 5971A MS 50 
Carrier gas: he lium @10,0 mUmin. 

4 
1 41 

6 
58 

48,49 
33-35 4344 59 

3 42 
2 60 

9 13 15 27-30 45,46 94 

"I u ' ~ " " 
62 95 

' t~ ~ 
39 6111 

Iff ~5 

~~ [vty ~~ 
47 

~A 
96 

h \A J" "-..,..r-
I I I I I I I I I I I 

min 2 4 6 8 10 12 14 1 

Ackn owledgment: Special thanks for technical contribution to Darrel Robbins, STL Lab oratories, Burlington , VT. 
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1. dichlorofluoromethane 
2. chloromethane 
3. vinyl chloride 
4. bromomethane 
5. cnloroethane 
6. trichlorofluoromethane 
7. 1,t- dichloroetnene 
8. carbon disulfide 
9. Freon' 113 

10. iodomethane 
11. acrolein 
12. allylchloride 
13. methylenechloride 
14. acetone 
15. trans-1 ,2-dichloroethene 
16. methyl-tert-butyl-ether 
17. tert-butyl alcohol 
18. chloroprene 
19. l.l -dichloroethane 
20. acrylonitrile
 
21, vinyl acetate
 
22. cis-l ,2-dichloroethene 
23. 2,2-dichloropropane 
24. bromochloromethane 
25. chloroform 
26. carbon tetrachloride 
27. tetrahydroluran 
28. methyl acrylate 
29. ethyi acetate 
30. 1,1,1-trichloroethane 
31. 2-butanone 
32. 1,1-dichloropropene 
33. propionitrile 
34. benzene 
35. methacryionitriie 
36. 1,2-dichloroethane-d4 
37. 1,2-dichloroelhane 
38. isobutyl alcohol 
39. fluorobenzene 
40. isopropyl acetate 
41. trichloroethene 
42. dibromomethane 
43. 1,2-dichloropropane 
44. bromodichloromethane 
45. methyl methacrylate 
46. l,4-dioxane 
47. n-propyl acetate 
48. 2-chloroethyl-vinyl-ether 
49. cis-l ,3-dichloropropene 
50. toluene-d8 
51. toluene 

51A. 1,l- dichloro-2-propanone 
52. 4-methyl-2-pentanone 
53. lelrachloroethene 
54. trans-l ,3-dichloropropene 
55. 2-bromo-l-chloropropane 
56. 1,1,2-trichloroethane 
57. elhyl methacrylate 
58. dibromochloromethane 
59. 1,3-dichloropropane 
60. 1.2-dibromoethane 
61. II-butyl acetate 
62. 2-hexanone 
63. chlorobenzene 
64. elhyibenzene 
65. 1,1,1,2-tetrachloroethane 
66. m-xylene 
67. p-xylene 
68. l -chloro-2-fluorobenzene 
69. o-xylene 
70. stryrene 
71. bromoform 
72. isopropylbenzene 
73. 4-bromo-1-lluorobenzene 
74. cis-l,4 -dichloro-2-butene 
75. bromobenzene 
76. l ,4-dichlorobutane 
77. »propylbenzene 
78. 1,1,2,2-tetrachloroethane 
79. 2-chlorotoluene 
80. 1,2,3-trichloropropane 
81. 1,3,5-trimethylbenzene 
82. trans-l ,4-dichloro-2-butene 
83. 4-chlorotoluene 
84. lert-butylbenzene 
85. pentachloroethane 
86. 1,2,4-trimethylbenzene 
87. sec-butylbenzene 
88. p-isopropyltoluene 
89. 1,3-dichlorobenzene 
90. l ,4-dichlorobenzene 
91. II-butylbenzene 
92. 1,2-dichlorobenzene-d4 
93. 1,2-dichlorobenzene 
94. 4-bromo-1-chlorobenzene 
95. 1,2-dibromo-3-chloropropane 
96. nitrobenzene 
97. hexachlorobutadiene 
98. 1,2,4-trichlorobenzene 
99. naphthalene 

100. 1,2,3-trichlorobenzene 

difficult pairtoseparate on the"624/1301" column 
is I, l-dichloro-2-propanone and4-methyl-2­
pentanone, which shareion43,These compounds 
canbe resolved on the"624/1301" 60mx 0,32mm 
ID column in more than 30 minutes, The Rtx"-VMS 
column was designed specifically toovercome these 
challenges andthose of thebranched aromatics, 
which share parent ions, in less time than any other 
column available, 

Interfacing the column to the MS ion source. 
Conventional MS systems operate optimally when the 
flow ofcarriergas into theionizing chamber is 
1rnl/min, Flow rates higher than tills will increase 
noise at a greater ratethan theincrease in sensitivity, 
resulting ina net loss of thesignal-to-noise ratio, 
Higher flow rates also strain turbo-molecular 
pumps, adding to maintenance anddowntime, The 
RLx"-VMS column in 0,18n1l11 and0,25mm IDs are 
runoptimally at flow rates of ImUmin, thereby, 
allowing a direct interface to theMS ionsource. To 
interface the0.32, 0.45, and0,53mm ID columns to 
theMS andkeep theflow at 1ml/min, an open split 
interface (OS!) or jetseparator is used, 
The OSI generally splits off thecarriergas 10: I, 
resulting in a lO-fold decrease in sample quantity 
entering thedetector. Due to more sensitive 
instrumentation like theion trapand HP5973 
quadrapole MS, splitting ofthesample at the MS 
interface stiU allows for method detection limits 
(MDLs) to beachieved. Less sensitive instrumenta­
tion canovercome theloss ofsample andachieve 
thedetection limit required byUS EPA Method 8260 
and524,2, rev, IV, by increasing thesample size 

for 
Request theRtx"-VMS Benefits Brochure 

(lit. caL# 59209) 

Rtx"-VMS (Stable to 280°C) 

ID df 

0.25mm l AO -40 to 240/260°C 

0.32mm 1.80 -40 to 240/260°C 

0.45mm 2.55 -40 to 240/260°C 

0.53mm ).00 -40 to 240/2600c 

ID df 

0.18mm 1.00 -40 to 240/260°c 

~ 

from 5mL to 25mL, thus introducing approximately 
five times moresample to thecolumn, However, it is 
more difficult toachieve MDLs for theketones and 
other poor-purging compounds using 25mL volume 
ofsample, 

The jetseparator uses a vacuum pump to pull the 
carriergasaway from theanalytes, allowing a 
majority ofsample to pass into the MS source, 
Except for themost volatile compounds, 90% ofthe 
analytes from thecolumn reachtheMS detector, 
This method is more expensive than theOSI and 
requires additional maintenance, but theanalysis 
canbeaccomplished bypurging only 5mL ofsample 
toachieve detection limits on less sensitive 
instrumentation. 

Choosing the internal column diameter ofthe Rtx"­
VMS column to interface with the MS ionsource is a 
matter ofpreference, The Rtx@-VMS column is 
available in 0,53, 0.45, 0,32, 0,25, and 0,I8mm ill 
column configurations, allowing you todecide which 
dimension is best foryour analysis, 

Conclusion 
The Rtx@-VMS column is thefirst ina series of 
volatile columns that Restek hasdesigned to target 
specific method requirements, Using computer 
modeled stationary phase development, it is possible 
to produce a column with unsurpassed separation of 
US EPA Method 82608and524,2, rev, IV, analytes. 
Tills column is capable ofaccurate andfast GC 
separations, even at a 40°C starting temperature, 
and exhibits exceptionally low bleed at 240°C 
allowing optimum performance with iontrapand 
HP5973 MS systems. 

lf you're analyzing volatile compounds, 
attend our upcoming 

~~~. 

See page 14 for more infonnation. 

30-Meter 60-Meter l05-Meter 

1991 5 19916 

19919 19920 

19908 19909 

19958 19988 19974 

20-Meter 40­ ter 

49914 49915 
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Minimize Breakdown of Chlorinated Pesticides:
 

Gas chromatographic (GC) analysis of chlorinated 
pesticides presents unique challenges to environ­
mental laboratories because thecompoundsare 
analyzed at trace levels andare susceptible to 
decomposition.Analytical methods have stringent 
breakdown and reproducibility criteria (suchas the 
US Environmental Protection Agency (EPA) Methods 
8081and608). 

Breakdown occurs when a compound decomposes 
intorelated compounds, generally froma thermal or 
chemical reaction that has taken place. Two 
pesticides proneto breakdown are endrin, which 
breaksdown intoendrin aldehyde and endrin 
ketone, andDDT, which breaks down intoDDE and 
DDD. The sourceof breakdown is most commonly 
caused by active sites in the GC system. Routine 
maintenanceofthe injection port, prevention of 
sample flashback, and thorough deactivation ofthe 
inlet liner and GC columns are essential to minimize 
compoundbreakdown. 

Astudyon theeffect of inlet liner deactivation on 
endrin andDDT breakdown shows that breakdown 
can be decreased drastically by using Siltek" 
products (Figure 1) . When a direct injection ofa 
pesticide standard is injected into an untreated glass 
Uniliner" , endrin breakdown is calculated at 62% 
and DDT breakdown is less than 1%. In a Siltek" 
Unillner" inlet liner, endrin and DDT breakdown 
measuredless than 1%. 

We also studied the effects ofhotmetalsurfaces on 
endrin and DDT breakdown. Formore information , 
request Applications Note #59111 . 

Ourresearch demonstrates thai direct injection into 
a Siltek" Unillner" inlet liner provides thebest 
protection against problematic breakdown in the 
injection portwhen analyzing chlorinatedpesticides. 
Endrin is moreprone to breakdown onglass 
surfaces than metal. and DDT is more prone to 
breakdown on metalsurfaces. Restek's Siltek" 
deactivation canyield a minimal endrin breakdown 
of I%! 

Fora complete, highly inert pathwayforchlorinated 
pesticides, Restek also offers Rtxi!>-CLPesticides and 
Rtx0-CLPesticides2 columns andSiltek" guard 
columns. 

Now available! 
New, improved Siltek" pesticide column kits! Kit 
includes a Rtxil> ·CLPesticides column and a Rtx"' · 
CLPesticides2 column; a 5mSiltek" guard column; 
and a Siltek" universal. angled "Y" Press-Tight" 
connector. (Note: columns are not pre-connected 
in these kits). 

by Deb Salabsky,Appl icationsChemist 

5 

2 3 Adirect flash injection using a
 
Siltek® inlet liner results in less than 1%
 

breakdown for endrin and DDT.
 

1. 2,4,5,6-tetrachloro-m-xylene 
2. endrin4 
3. 4,4'-DDT 
4. methoxychlo r 
5. decachlorobiphenyl 

30m, 0.53mm 10, 0.42lJm Rt ~-ClPesticides2
 
(cat.# 11340).
 

Inj.: tul, of 50pg/lJl standard.
 
Oven temp. : 40°C (hold 1 min.)
 

to 300°C @ gOC/min. (hold 10 min.)
 
Inj. temp.: 250°C
 
Del.: ECO, 300°C
 

Carrier gas: hel ium.
 

SUtek'" Inlet Litters 

Refer to theRestek2000 CbromatograpbyProducts Guide or callcustomer service for linercat.#'s, then ad .~ 

oneof the fo llowingsuffixes to receive Siltek" liners. 

Siltek" inlet liner Siltek" inlet liner 
qty. Siltek'· with Siltek" wool with Carbof'ri t" 

each ·214.1, add!. cost -213.1, add!. cost -216.1, add!. cost 

5-pk. -214';, add!. cost -213';, add!. cost -216.5, add!.cost 

25-pk. -21 4.2; , add!. COSI -213.2; , add!. cost -216.25, add!. cost 

Siltek" Guard Columns 

nominal ID nominal 00 5-meter IO-meter 

0.2;ml11 0.37 ±0.04nuTI 10026 10036 

0.32111111 0.4; ±0.04I11m 10027 10037 

0.53mm 0.69 ±0.04mm 10028 10038 

Siltek" Press-Tight" Connectors 

type qty. cat.# 

straight 2; -pk. 20449 

angled "Y" .1-pk. 20469 

Rt.y"'-CLPesticides Kits stttek" Borosilicate Wool 

ID (film) cat.# qty, cat.# 

0.2; 11199 109 21100 

0,32 111 98 

0';3 11197 
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~ Updated Calibration Mixtl res Match 
European Pharmacopoeia Limits 

The UnitedStatesPharmacopoeia (USP) <467> 
Method has been revised in the 24th edition of USP, 
effective january I, 2000 I . The biggest changewas 
10 the limit test concentrationsfor all fi ve residual 
solvents. The revised test concentrations forthefive 
USP <467> residual solvents are now the same as 
theconcentrations used bytile European Pharmaco­
poeia! and as adopted bythe International 
Confe renceon Harmonization.\. 

Restek has developed two newproducts to meet this 
change. These products (cat.# 36006, dissolved in 
methanol, and cat.# 36007, dissolved in dimethylsul­
[oxide) are nowavailable fromstock for immediate 
shipment. 'I11e Rtx"-G43 GC column is the best 
choice for USP <467> (Figure I). 

I. USP 24- NF 19, Organic Volatile Impurities <467 >, 
p. 1877- 1878. 

l. European Pharmacopoeia. Suppiemeul 1999. pp. 14- I; . !08. 
.-...3.	 lruernational Conference on Harm onization,Note for Guidance 

onimpurities: ResidualSolvents,July 17, 1997. 

References nOI available from Restek. 

USP <467> Calibration Mix #4 
Prepared in methanol, 1mLper ampul. 
benzene 2~ glmL 

chloroform 60 
1,4-dioxane 380 
methylene chloride 600 
tnchloroethene 80 

Each	 10- k, 

56006	 56106 

by Christopher Cox,Sen ior R&D Chemist 

RtX®-G43 column provides the resolution and detection limits needed for USP <467> 
revised limit test concentrations. 

1. methylene chloride 
2. chloroform 
3. benzene 
4. trichloroethylene 
5. 1A-dioxane 

600~g /mL 

60 
2 

80 
380 

30m, 0.53mm 10, 3 .0~m Rt~-G43 with 5m
 
phenylmethyl lnteqra-Guard' guard column
 

(cat.# 16085-126)
 
1~L direct injection of USP <467> Calibration
 

Mix #5 (cat.# 36007)
 

Oven temp.: 

Inj.:
 
Carrier gas:
 
Del.: 

40°C (hold 20 min.) to 240°C 
@ 35°C/min . (hold 10 min .) 
180°C 
hel ium , 40cm/sec. 
FlO, 260°C, 1 x 10-11AFS 

USP <467> Calibration Mix #5 
Prepared in dimethylsulfoxide, t mLper ampul. 
benzene 2pglmL 
chloroform 60 
1A-dioxane 380 
methylene chloride 600 
trichloroethcnc 80 ----.... 

Each	 lO-pk. 

56007	 56107 

5 

4 

, 
min. 3 5 7 9 

Rtx'"-G43 Column 
50m, 0.53mm ID. 5. 0 ~m with Srn, 0.55mm lD Integra­
Guard" column 
Temp. limit: -60 to 240°C 

cal.# 16085-126 

for 
Request the Siltek " Deactivation Brochure 

(lit. cat.# 59803). 

'You guys did agreatjob!' ,
 
That's what john Syslo, an analytical chemist at Lockheed-Martin, says about 
Siltek" deactivation. Pleased with the results ofan analysis performed with a 
Slltek" deactivated liner, john explains, "I have evaluated the Siltek" liners 
against standard silanized deactivationand found significantly lower 
breakdown forendrin and DDT. TheSiltek" liners are superior toanyother 
deactivation I've seen in relation to inertness." 
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Designed for Low-Concentration Sulfur Analysir ­
by Barry Burger, Petrochemical ApplicationsChemist 

Restek's research and development team has 
designed the ultimate micropacked column 
specifically for the separation and quantitation of 
COS, HzS, SOz, CH3SH, (CH3hSand (CH3}zSz al low 
ppb levels. These sulfur compounds typicallyare 
found in pulp mill by-products, natu ral gas, and 
petroleum products. Their reactive properties make 
them difficult to handle, transport, and analyze, 
especially at concentrations below I ppm. 

The high performance and reproducibility of 
Restek's Rt-Xl.Sulfur" column enables resolution of 
the commonly foundsulfur compounds in lowppb 
concentrations, including the resolution of hydrogen 
sulfide (HzS) from carbonyl sulfide (COS) . Because 
the column has no liquid phase, column bleed is 
minimal. This makesthe new Rt-XLSulfu r N 

micropacked column perfectJy compatiblewith 
sensitivesulfur-specific detectors suchas the Sievers 
Sulfur Chemiluminescence Detector (SCD). 

Conventionalsulfur columns are constructed of 
glass, Teflon", or stainless steel, and are packed 
with poor qualityporous polymer material. Glass 
columnssuffe r froma high degree ofvariability in 
the inside diameter, poor inertness problems, and 
lack of ruggedness fo r process or field applications. 

Teflon" tubing, although more robust thanglass, is 
plagued bythree distinct problems: ( I) Shrinkage 
upon oven cool-down results in carrier gas leakage 
and subsequent back-diffusion of O2 and HzO into 
the packing material. If notcorrected, retention 
times can vary as much as 15%. (2) Oz and HzO 
diffusion through the tubing wall significantJy 
decreases columnlongevityand causesreproducibil­
ityproblems. (3) Maximum temperature of only 
210°Climits the rapidanalysis ofhigh molecular 
weightsulfurcompounds. 

Stainless steel columns are not recommended 
because theycanabsorblow-level sulfur compounds 
such as H2Sand methyl mercaptan. 

To achieve the high degree of inertness required for 
theanalysis of these reactive, low-level sulfu r 
compounds every aspect ofthesample pathwaymust 
beaddressed (i.e., theporouspolymer packing 
material, column tubing, column end closures, inlet 
sleeve, and sample loop) . The porous polymer hasa 
unique surface modificauon, which results in 

./ Sullinert" deactivationallows lowppb analys is of sulfur compounds.
 

./ Batch-tested for reproducibi lity.
 

./ Low bleed and high thermal stabil ity to 300°C.
 

./ Rugged co lumn resul ts in longer life and easy field use.
 

Restek's new revolutionary Sulfinert" deactivation 
process, the most inert surface available for trace 
sulfu r compounds. Deactivation of the inlet system 
for sulfu r compounds (,,10 provide a highsensitivity 
and reliabilityfor your low-level sulfur analyses. 

The Rt-XtSulfur" column can resolve several 
common sulfur compounds at 50ppb levels in 
nitrogen using the SCD (Figure I) . At this 
demanding level, column bleed, peaksymmetry, 
and resolution of the sulfurs is excellent. 

The Rt-Xl.Su lfu r" micropacked columnis the one 
capable ofanalyzing ppb levels ofsulfu rs while still 
offeringall the characteristics required in a GC 
column: inertness, low bleed, highsample capacity 
and robustness. 

for 
Formoreinformation on Sulfinert" coatings, 

request lit. cat.# 5920 .~ . 

~ 
The Ht-Xl.Sullur" analyzes 50ppb levels of sulfur compounds, providing low bleed and good 

peak symmetry, ->, 

4,5 

1 2 

1. hydrogen sulfide 
2. carbonyl sulfide 
3. methyl mercaptan6 
4. dimethyl sulfide 
5. ethyl mercaptan 
6. dimethyl disulfide 

1m x O.95mm 00 x O.75mm 10 Rt·XLSulfur'"
 
(cat.# 19806).
 

Inj.: 1cc sample loop, -50ppb each component
 
Oven temp.: 60°Cto 250°C@ 15°C/min.
 

Inj. temp.: ambient
 
Del.:SCD , 800°C
 

Carrier gas: helium , 9mUmin..
 

Rt-Xl.Sulfur" Packed & Micro acked Columns 

ID mm l-meter 2·meter 

3.2 80482 80483 
excellent peaksymmetryand thermal stability to 
300°C. There is virtually no bleed after initial 
installation, purge, and a briefconditioning period. 
111e column tubin g, column end closures. inlet 
sleeve, and sample loop are deactivated with 

' / 16 

0.95 mm 

2.0 

1.0 

0.75 

80484 

19804 

19806 

80485 

19805 

19807 
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Specializedfor GC Analysis ofVolatile Compounds
 
by Chri stopher English, Environmental Appli cati onsChemist 

Traditionally, stationary phases for gaschromatogra­ Excellent selectivity for volati le compound analysis.
phy (GCl were developed without consideration for 
their finalapplication. This resulted in long analysis Equivalent performance to J&W DB™-VRX colurnn. 
limes, high bleed, and coelutions. Restek has 
designed the new RtxQ'J -VRXcolumn with low bleed, Excellent column choice for US EPA Methods 8021 and 502.2. 
excellent selectivity, and an overall faster analysis 
time than the conven tional502.2, VOCOr ", and 
other GC phases, The Rtx"-VRX stationaryphase and 
columndimensions have beenoptimized to provide 
excellent resolution and fast analysis times fo r 
volatile compound analyses suchas US Environ men­
talProtection Agency (EPA) Methods 8021 and 
502.2. Figure I illustrates the resolution of closely 
elutinganalytes and the30-nlinute analysis time, 
permittinghighsample throughput and increased 
laboratory efficiency. 

20ppbin5mL01 RO Water. 
75m.045mm 10. 255 ~ m Rlxe-VRX (call 19309) 
Concentrator: Tekmar LSC-3000 Purge and Trap 
Trap: vocarb 3000: Purge: 11min. @40mUmin 
DryPurge: 1min.@40mUmin. (MCSby-passed with 
Silcosteel tUbing lcat.: 21035]) 
DesorbPreheat. 245' C;Desorb: 250' Clor2 min. 
Bake: 260'C for 8min. 
Intertace: direct 
TransferLine: 0.32mm 10 Siltek" tubing 
GC Finnigan9001 
GC Program:
 
35°C(hold 12min.)to60°C@5°C/min. (hold1min) 10
 
22O' C@17'C/min (hold 3min)
 
Carrier: helium 9mUmin.
 
Detectors: ~Gold Tandem PID/HALL
 
PID: makeup7mUmin..purge 7mUmin.set@a.35mV
 
basetemp 200' C.
 
HaIl2000: RxnGas25mUmin..RxnTemp.: 940'C.
 
propanol IIow 470pUmin
 

1. dichlorodilluoromelhane 34. 1.2-dibromoelhane
 
2 chloromethane 35 telrachloroethene
 
3. Vinyl chloride 36 t .t. t .z-tenach loroeihane 
4. bromomethane 37. chiorobenzene 
5. cbloroettane 38. ethyl benzene
 
6 trichlorofluoromethane 39 m-xylene
 
7. 1,t-rnchloroelrene 40. p-xylene 
8. methylenechloride 41. bromoform 
9 Freonot113 42. styrene 

10 trans-' ,2-dichloroethene 43. 1,4-dichiorobutane 
11. melhyl-tert-bufyl-elher 44. 1.1.2.2-tetrachloroethane 
12. t.t-ccnloroethare 45. o-xylene 
13. cis-l .2-dichloroethene 46 1.2.3-lrichloropropane 
14. bromochloromethane 47. isopropyl benzene 
15. chloroform 48. bromobenzene 
16. 2.2-dichloropropane 49. fl-proplyl benzene 
17. 1,2-dichloroelhane 50. 2-chlorotolulene 
18. t. t .t -trlcnloroetnane 51. 4-chlorofoluene 
19. t .t-ccmorooropene 52. 1.3,5-trimethylbenzene min . 

20. carbon tetrachloride 53. terl-butylbenzene 
21. benzene 54 . 1.2,4-trimethylbenzene 
22. Iluorobenzene 55 sec-butylbenzene 
23, dibromomelhane 56. 1,3-dichlorobenzene 
24. , ,2-dich loropropane 57. l,4-dichlorobenzene 

The RtX®-VRX provides excellent separation of 66 volatile compounds 
in less than 30 minutes. 

35 
36 

Acknowledgment: Finnigan 9001 GC. pGold Tandem PID. and
 
Hall 2000 detector provided courtesy ofThermoOuest ICE
 

Instruments, 2215 Grand Ave Parkway, Austin. TX
 

30 

10 
15 

25 32 

12 29 
13 28 

26 33 

20 24 

16 18 

14 17 
19 

34 

23 

27 

22 

I 
10 

57 
63 

6656 

59 

37 

44 

62 

43 
41\ 48 

61 

I I 
25 3() 

25. trichloroelhene 58. p-isopropyl toluene l.80 AOto 2401260' C 19319 19320
 
26 bromodichloromethane 59. 1,2-dichlorobenzene
 

) -­..)) -40 to 240/260' C 1950S f9309 
~ 28. cls-1,3-dichloropropene 61. 1,2-bromo-3-chloropropane 

27. 2-chloroethylvinylether 60. fl-butylbenzene 

3.00 -40 to 240/260' C f9385 19588 19374 19359 29. trans-l.3-dichloropropene 62. 4-bromo-l -chlorobenzene 
30. 1.1,2-trichloroethane 63 1.2,4-trichlorobenzene 

20-Meter 40-Meter31. toluene 64. naphthalene 
32. 1.3-dichloropropane 65. hexachlorobutadiene O.18nIDI l.OO -40 to 2401260°C 49.1 14 49.11533. dibromochloromethane 66. 1.2.3-trichlorobenzene 

www.restekcorp.com • 7 • 
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The New Standard in Semioolatile 
GCIMS Columns 

by Fran kDorman, Ph,D" Senior R&D Chemist 

.I Superior inertness provides more accurate quantitation at lower concentrations.
 

.I Optimized dimensions improve resolution and provide more linear calibration curves .
 

.I Lower bleed than phenyl/methyl phases. 

Gas chromatography/massspectrometry (GClMS)	 bench-top mass spectrometer). The 0.50\lm film~ 
analysis ofsemivolatile organic compound extracts The RtX®-5Sil MS phase structure provides thickness provides thenecessarycapacity for target 
fromsolid waste, soils, air, andwater samples is ultra-low bleed. analytes, while minimizing column bleed and 
extremelychallenging. The target list contains analysis times (Figure 2), 
acidic, basic, and neutralcompounds rangingin 
volatility from l1uorophenol to hlgh-boillng Ifyour lab is involved in GClMS sernivolatile analysis, 
polycyclic aromatic hydrocarbons (PAHs), allwithin ~ 1"' j"' j"' Restek's new Rtx@-5Sil MS columncanimprove the 
a single analysis. Inaddition, theconcentrations of +Si - 0)+ Si-oj-{S'---15' Si -01- consistency and reliability ofyour analytical data, 
bothtarget and non-target contaminantscanrange ~ x I Y I~I z Every column is tested to ensureexcellent inertness 

CH3gfromng/pl, topg/pl, levels, Because semivolatile	 CH3 CH3 towards semivolatile pollutantsandprovidelow 
methodsmonitor such a broad range ofcompound GClMSbleed, 
classes and detection limits, significant demands are 
placedonthe inertness, efficiency, bleed, and 
ruggedness oftile analytical column, (Figure I), providinginherently lowbleed and 

exceptional inertness for GClMS semivolatile 
When choosinga GClMS capillary column for analysis. 
semivolatile analyses, each column parametermust 
be optimized to provide the required resolution, fast The Rtx"·5Sil MS stationary phase fo rmulation is 
analysis times, and low GClMS bleed, The column based on a silarylene polymer that provides optimal 
also must have adequatesamplecapacity to separation of the semivolatile pollutantsand exhibits 
accurately quantitate targetanalytes from ngtopg lower GClMScolumn bleed than traditional phenyV 
levels, Restek has designed the Rtx" -5SiI MScolumn methyl phases, By usinga 0,28mm ID, thesample 
toaddress these. The 30m, 0,28mmID, 0,50pm capacity ofthe column is increased to improve 
Rtx®-5Sil MScolumnfeatures optimized column method detection and linearity(but column flowrate fordimensions andstationaryphasecomposition does notexceed thepumping capacity limits of a 

Request theRt.1,$-5SiIMS Capillary Columnsflyer 
(lit. cat.#59204). 

RtJ.·@-5Sil MS Columns 

Temp'. Limits IS-Meter 30-Meter 

0.25mm 0,10 -60 to 330f3;0°C 1270; 12708 

0,25 -60 to 330/3;0°C 12720 12723 

Integra-Guard" Columns 0,50 -60 to 330f3;0°C 12735 127.18 

1.00 -60 to 525f3;0°C 127;0 127;5 ID Length Suffix # p'rice 

0.28mm 0,2; -60 to .1.W350°C 12790 1279 .~ 0.25mm 5m -124 

0.50 -60 to 530f3;0 °C 12791 12794	 10m -127 

-24.11.00 -60 to 325/350°C 12792 1279; 0.28mm 5m 

0.32mm 0.10 -60 to 3301550°C 12706 12709	 10m -244 

0,25 -60 to 330/350°C 12721 12724 0.32mm 5m -125 

0,50 -60 to 5.101350'C 127.16 12739	 10m -128 

1.00 -60 to 325/350°C 12751 12754 0.53mm sm -126 

0.53mm 0.50 -60 to 3201540°C 12737 12740 10m -129 
Orderingis simple,Just addtheappropriate suffix1.00	 -60 to .)201540°C 12752 12755 

number and price to theanalyticalcolumn's 
1.50 -60 to 310/330°C 12767 12770 catalog numberand price, 

www.restekcorp.com • 8 • 

8 59409-INT

8 (of 16) 2000 Spring



1 

~ 
Optimized RtX®-5Sil MS column provides excellent resolution of EPA Method 8270 semivolatiles and improved resolution of 

benzo(b) and benzo(k) f1uoranthene . 

93 

~ II
I \ I 

Achieve better benzo(b) and 

I \ benzo(k) fluoranthene 
separation with optimized 
conditions. 

I 

W 
100 4435 

36 42.43 
32 

4128 3710,11 40
47 

27 
30 

26 3935317i \23 
348 15 22 25 

6 23 

33 

38 

4 

24 

I 

17 
, 

19 20
34\ 

2 
18 , 

I 1f 

4 

L..... 

10 

1, 2-fluorophenol 
2, pnenol-cs 
3, phenol 
4. bis(2-chloroethyllether 
5. 2-chlorophenol-d4 
6. 2-chlorophenol 
7. t .a-otcnlorobenzene 
B. 1,4-dichlorobenzene 
9. 1,2-dichlorobenzene 

10. 1,4-dichlorobenzene-d4(ISTDl 
11 . 1,2-dichlorobenzene-d4 
12. benzyl alcohol 
13. 2·methyfphenol (a-cresol) 
14. 2,2'-oxybis-(1 -chloropropanel 
15. N-nitrosodi-n-propylamine 
16. 4-methylphenol (p-cresoll 
17. hexachloroethane 
1B. nitrobenzene-d5 
19. nitrobenzene 
20. isophorone 
21. 2-nitrophenol 
22. 2.4-dimethylphenol 
23. bis(2-chloroethoxylmethane 
24. 2,4-dichlorophenol 
25. benzoic acid 
26. 1,2,4-trichlorobenzene 
27. naphthalene-dB (lSTD) 
2B. naphthalene 

www.restekcorp.com 

48 

15 20 

29. 4-chloroaniline 
30. hexachlorobutadiene 
31. 4-chloro-3-methylphenol 
32. 2-methylnaphthalene 
33. hexachlorocyclopentadiene 
34. 2,4,6-trichlorophenol 
35. 2,4,5-trichlorophenol 
36. 2-f1uorobiphenyl 
37. 2-chloronaphthalene 
3B. 2-nitroaniline 
39. dimethyl phthalate 
40. 2,6-dinitrotoluene 
41 . acenaphthylene 
42. 3-nitroaniline 
43. acenaphthene-d10(ISTO) 
44. 2,4-dinitrophenol 
45. acenaphthene 
46. 4-nitrophenol 
47. 2,4-dinitrotoluene 
48. dibenzofuran 
49. diethylphthalate 
50. 4-nitroaniline 
51. fluorene 
52. 4-chlorophenyl phenyl ether 
53. 4,6-dinitro-2-methylphenol 
54. N-nitrosodiphenylamine 
55. 2,4,6·tribromophenol 
56. 4-bromophenyl phenyl ether 

72,73 
96 

78.79 88 

!9 97 
93 

75 

63 71 62,83 94
50 59,60 90

64 92 98
74 81 

85 91 95 
51 

54 68 

49 58 62 67 69 
66 

57 70 76 
56' 

61 84 
65 77 

55 
I 

80 

I 
25 

57. u-HCH 
58. hexachlorobenzene 
59. j3-HCH 
60. y-HCH(lindane) 
61. pentachlorophenol 
62. phenanthrene-dl0 (ISTD) 
63. phenanth rene 
64. anthracene 
65. 8-HCH 
66. carbazole 
67. heptachlor 
68. di-n-butyl phthalate 
69. aldrin 
70. heptachlor epoxide 
71. fluoranthene 
72. pyrene 
73. endosulfan I 
74. 4,4'-00E 
75. p-terphenyl-d14 
76. dieldrin 
77. endrin 
78. endosulfan II 
79. 4,4'-000 
80. endrin aldehyde 
B1. butyl benzyl phthalate 
82. 4,4'-00T 
83. endosunan sulfate 
84. enorin ketone 

• 9 •
 

86,87 

I 

I 

I .. 
I 

30 35 min, 

30m, 0.28mm ID. 0.5~ m Rt ~-5Si l MS (cat.# 12794)
 
4mm single gooseneck liner with fused silica wool
 
(cat.# 22405)
 
Oven temp.: 35°C (hold 1 min.) to 330°C@
 
10°C/min. (hold 15 min.)
 
Splitless hold lime: 1min.
 
ln]. temp.: 250°C
 
Del. temp .: 31 0°C
 
Del.: HP5971AMS, full scan
 
Carrier gas: helium @1 .0 mUmin.
 

85. 3,3'-dichlorobenzidine 
86. methoxychlor 
87. benzotajantnracene 
88. chrysene-d12(ISTD) 
89. chrysene 
90. bis(2-ethylhexyl)phthalate 
91. di-n-octyl phthalate 
92. benzo(b)f1uoranthene 
93. benzo(klfluoranthene 
94. benzo(a)pyrene 
95. perylene-d12 (ISTDl 
96. dibenzo(ah)anthracene 
97. ideno(1,2,3-cdlpyrene 
98. benzo(ghi)perylene 
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ImprovedLaMSAnalyses ofBasic Compounds
 
by Vernon Bartlett, HPLCR&D Chemi st 

modifiers, and analytes such as cocaine (COC) and.I Increased LC/MS signal. 
ecgonine methylester (EME) can be separated and 

.I Better analyte retention .	 retained using 90%acetonitrile in under 4.5 minutes 
(Figure I). As theconcentration ofthe organic

.I Improved peak shape.	 solvent in the mobile phase increases, tile 
desolvatlon process becomes more effective and the 

High performance liquid chromatography (HPLC) 
f.ClMS ESI signal increases.' Because of this 

methods must be optimized to provide the greatest 
interaction, usingthe Allure PFP Propyl column with 

selectivity and sensitivi tv and thebestpeakshape. 
a high organic concentration increases the response 

Unfo rtunately, many analysts consider switching the 
ofcae twelve times over thatfrom a CIScolumn.:' 

stationaryphase- the heart of the HPLC system­
onlyas a last resort. Too often, analyst.'; coaxthe	 Proper retention also is needed to separate basic 
stationaryphase to perform a non-native separation	 analytes from naturally occurring substances in the 
by using modifiers and ion pairing agents (the CIS	 blood, urine, or other bodily tissues. If theanalytes 
phase is the one most often misused). Use of	 elute tooclosely to thevoid vo lume, ionization Restek'sAllure" PFP Propyl column is the best 
modifiers and ion pairing agentslead to reduced	 suppression can occur.' To he cost effective, choice foranalysis of basic analytes. cae,ERP, 
sensitivityand equilibration problems. Selection of	 however, theanalytes should be separated in less quinine, morphine, betablockers. and tricyclic 
the properstationary phase fo r your separation can	 than 6minutes.The highselectivi tyofthe Allure" antidepressants have been successfully analyzed in 
improve LCimass spectrometry (MS) sensitivity,	 PFP Propyl columnmore than adequatelyseparates urine, blood, or other tissue samples, Analytes with a 
analyte retention, and peakshapewithout theuse of	 EME fromcae.; pKa greater than 8 are retained without modifiers 
modifiers or ion pairing agents. For example.	 andwith superior peakshape, The high level of 

From the research conducted. theAllu re" PFP
Restek'sAl lure" pentafluorophenyl propyl (PFP	 organic solvent used in the mobile phase and the 

Propyl stationary phase not onlyprovides the 
Propyl) HPf.Ccolumn easilyperforms separation of	 improved peak shape increase theanalytical

greatest retention for basic analvtes such as beta 
many basic analves.	 sensitivity

blockers and tricyclic antidepressants, butalso the • 
I. j. Svensson.], Anal. Ioxicol. 10( 986) 122-124.Basic analytes are difficult to retain on CISphases if	 best peakshape." ..The results indicate that both 
2. P. Sjoberg andK. Markides.j, Cbromatogr A.855 (1999) 

the analytes have a pKa greater than S. Theycan be	 the fl uorinegroups and thepropyl chainare 3/7-32 7 
retained on C8 or CI8 columns by using modifi ers, important on the phenyl ring to obtain the best peak .3 . S. R.Needham, op. cit. 

but at the expense ofsensitivity.1 Sensitivity can be	 shape and retention of the basic soluteswhen 'i . B. Ilaluszen'ski, M. Constanzet:and C. Cbarez-Eng. Anal. 
Chern. 70 (998) 882-889. fu rther reduced on LCIMS ESI interfaces when the	 ammonium formate.acetonitrile (10:90) is used as 

5. S. R.Needham. op. cit. 
buffer concentrations exceed 50mM. TheAllure" the mobile phase.'? As peakasymmetryapproaches 6. S. R.Needham. P.R. Brown. and K. Duff, Rapid Contnutn. Mass 

PFP Propyl column eliminates the need for unity, sensitivityis increased, Spectrom. 15, 2231-22.36 ( 1999). 
References notavailable from Restek, 

~ The Allure'· PFP Propyl baseline separates Cocaine Ester (CDC) and its hydroxyl precursor, Ecgonine Methyl Ester (EME),
 
with excellent peak shape in less than five minutes,
 

Co lumn: Allur e ~ PFP Propyl 
Peak List: Sample Conditions: Catalog#: 9169532 
1. EME (ecgoninemethyl ester)	 Inj.: 10~ L Dimensions: 30mmx 2.1mm 
2. COC(cocaine) Cone ~g/m L Particlesize­ 5~ m 

Solvent: unknown Po resize: 60A 
Temp.. 4'C 

Conditions: 
Mobile phase: 5mM pH3.0 

xic of +MRM U pairs) for l OO .O/ 182.0 arnu 1.3003 cps ammonium formate: 
acetonitrile (10:90) 

Flow: 0.6mUmin. 
Column temp.. ambient 

Del.. PEJSciex API 3000 
Interface: Turbo Ion Spray, ESt 
Interface temp.. 150' C 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4 .0 4 .5 min . 
Ion mode: posnwe 
ESI probe voltage. 5000V 
Orifice: +71V 

XlC of +MRM (,\pairs) for .304.0 / 18l. 0 arnu	 Ring: +265V
 
Collisiongas: Nitrogen
 
Collision gaspressure: 2.2 mTorr
 
Collisiongas energy(COC): 28 eV
 
Collisiongas energy(EME): 26 eV
 
Elec tron multiplier: 2100 volts
 
Auxilary gas tlow: 7000cc/mi n.
 
Nebulizer gas setting: 15IM n.' 
Curtain gas selling: 121M n.' 

0.5 1.0 1.5 2.0 2.5 3.0 3 .5 4,0 

www.restekcorp.com 
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Dat a Co urt esy of Shane Need ham, Pfizer lnc 
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Allure ~PFP Propyl, Slim Columns 

Particle Size: l.OmmJD 2.1mmJD 3.2mm JD 4.6111111 JD 

511m cat.# cat.# cat.# cat.# 

Wmm length 9169531 9169532 91695.'\3 9169535 

50mlll length 9169551 9169552 9169553 9169555 

100mlll length 9169511 9169512 91695 13 91695 15 

150mlll length 916956 1 9169562 9169563 9169565 

200lll m length 916952 1 9169522 9169523 9169525 

250mm length 9169571 9169572 9169573 9169575 

Allure'· PFP Propyl, Slim Columns with Irldent" Inlet 

Particle Size: 2.11l1m JD 3.2nun JD ...bmm JD 

511 m cat.# cat.# cat.# 

30lllm iength 9169532-700 91695.'\3-700 9169535-700 

50111 111 length 9169552-700 9169553-700 91695 55-700 

100111 111 length 9169512-700 9169513-700 91695 15-700 

150111 111 length 9169562-700 9169563-700 9169565·700 

200mlll length 9169522-700 9169523-700 9169525-700 

250lllmlength 9169572-700 9169573-700 9169575-700 

for
 
Request the Applications NoteAllure '" I'FPPropy! 

HPlCColumn Provides Improved l CIMSAnalyses 

ofBasic Compounds (lit. cat.# 59118) 

Free HPLC
 
wall chart
 
and LC/MS
 

Catalog
 
Request a free wall chart
 

(lit. cat.s 59894) and catalog
 
(lit. cai.s 59607, international
 

ul. cal.# 59606).
 

Minnesota Dept. ofAgriculture Adds
 
Dimetbenamid to Incident Investigations
 

by Eric Ste ind l, Analytical ReferenceMateri al sProduct Li neManager 

Effective January 2000, Minnesota Department of 
Agriculture hasadded a new componnd to their List 
1pesticide (neutrals) incident investigation 
requirements.' This compound. dimethenarnid (CAS 
# 87674-68-8), has been manufactured byseveral 
companies under various trade names. Active 
product registrations exist for American Cyanamid, 
BASF, and E.I Dupont De Nemours. Inactive product 
registrations exist for Sandoz Agro Inc. 

Restek has arranged to purchase dirnethenamid 
fromone oftheprimarymanufacturers with the 
nnemto provide calibration mixtures required in 
this analysis. As withall Restek qnantitative 
environmental mixtures, a complete data pack is 
available to meet stringent audit requirements. 30m, 0.28mmID,05~m Rtx"-5SiIMS (cat. # 12794) 

Oven temp.: 35°C (hold.5 min.) to 160°C@50°C/min. to 190°C@ 10°C/min. to 300°C@5°C/min. 
1. "Analytical Lists for Pesticide Incident lnvesugauons". Minnesota 1~L splitless 0 5 min., 1Oppm calibration standard in methylene chloride/acetone.1Ong on columnconcentration 

Department of Agriculture. Guidance Document zf (.1199). 51. GC: HP 6890 GC: Inj. temp : 250°C; ln]: 1~L splitless 0 5 min., iopprn calibration standard in methylenechloride/acetone. 
Paul, ~1" . Fora copvof lhis and other Mi nnesota Department of 1Ong oncolumn concentration: Oet: HP5973 MS,scan 35- 550amu 
Agriculrure documents, visit their web site at: 
www.mda.state.mn.us 

Minnesota Ag List 1 Pesticides Mix A Minnesota Ag List 1 Pesticides Mix B 1. EPTCt 12. ternutosr
 
200ppm each in Acetone 200ppm each in Acetone
 (eptam. eradicane) 13. tonotost 
1mLper ampul	 1mLper ampu l 2. propachlor' 14. tnallatet 
Mix contains compoundsin peak list marked' Mixcontains compounasin peak list marked t 3 ethattluraun ' 15. dimethenamid' 

Each 5·pk. 10·pk. Each 5·pk. 10·pk. 4. trifluralin' 16. acetochlor' 
5. desisopropylatrazine' 17. metriOuzin' 

32406 32406-510 32407 32407-510 6. desethvlatrazme " 18. alachlor' 
7. phoratet 19. metolachlor' wI data pack	 wI data pack 
8. prometon: 20. chlorpyrifost 

32406·500	 32406-520 32506 32407-500 32407-520 32507 9. sirnazme' (chlorpyrifos ethyl) 
10 atrazine' 21 cvanazine 
11. propazine' 22. penoimethann ­Minnesota Ag List 1 Pesticides Kit 

1 
7 

14 
12 

2 

13 

22 
16 18 20 

4 

6 9
10 

3 1 15 
8 19 

17 21 

~ 
10 12 14min. 

ContainsMinnesotaAgList PesticidesMix A & B: 32408. (ea.) 32408-500, (ea. w/data pack) 
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US EPA Method 8095 GC Explosives Analysis
 

The standard 
environmental test 
method for 
nltroaromauc, 
nitrami ne.and 
nitroester analyses 
is US Envi ronmental 
ProtectionAgency 
(EPA) method 
8330'. This method 
uses high 
performance liquid 
chromatography 

(HPLC) separation and detection byultra-violet 
absorption. Unfortunately, this method typically 
results in high solvent usage, multiple coelutions, 
and long run times. Analysts have been interested in 
developing a gaschromatography (GC) method that 
overcomes the disadvantages of HPLC method. 

US EPA Method 80951 has been proposedas a GCI 
electroncapture detection (ECD) alternative to the 
HPLCexplosives analysis in Method8330. 'nlis 
proposed GClECD methodwas developed at the US 
AnnyCold Regions Research and Engineering 
Laboratory'. It includes all of the Method 8330 
target compounds plus3,5-dinitroaniUne, 
nitroglycerine, and pentaerythrtrcl tetranltrate 
(PETN) . 

Thecalibration mixtures listed at rightcontain the 
additional compounds at theconcentration ratios 
appropriate for ECD. Restek also \\~II be introducing 
a set of capillary columns-the Rtx®-TNT andRtx@­
TNT2 columns- designed specifi cally for this 
method using two newproprietary stationaryphases. 
These 6-lIIeter columns will provide better 
resolution than the columns recommended in 
Method 8095. They\\; 11 use identical temperature 
programs, allowingsimultaneous, dual-column 
confi rmation analysis. Look for future mailings with 
the details ofthese columns. 

I. U. S. Environmental ProtectionAgency. Tesl stetbodsf or 
Eraillalillg Solid tW,ste. rbvsical/Cbemicaistetbods. SW-846 
~'pda le /II. Office ofSolid Waste, Washi ngton, DC, 1997 . 

2. U. S.Environmental ProtectionAgenc\'. TestMetbods for 
Emilla/ing Solid Wasle. Pbysical/Cbemtcalstetbods. 5\1/·846, 
Proposed Draft Cpdate I'/B. Office ofSolid Waste, Washington, DC, 

.,. M. E.Walsh, T.Rannev, "DeterminationofNitroaromatic. 
,\ itramine.and Nitmte Es ter Explosives inWater lisingSolid-Phase 
Extraction and Gas Chromatographv-Hectron CaptureDetection: 
ComparisonwithHigh-Performance UquidChromatography: ' 
fournatof Cbromat ographic Science, 1'01. .J6. p. 406-416, 
August 1998. 

References not available from Restek, 

by Christopher Cox, Senior R&D Chemist 

8095 Calibration Mh' A ppm 
2-amino-4,6-dinitrololuene 1000 
4-amino-2,6-dinitrotoluene 1000 
t,3-dinitrobenzene 
2.4-dinitrotoluene 
2,6-dinitrotoluene 
H~ 

RDX 
Tetryl 
1,3,5-trinitrobenzene 
2,4,6-trinitrololuene 

1000 
1000 
1000 
1000 
tODD 
tODD 
tODD 
1000 

8095 MaM.1: Spike Mi).· B 
3,5-dinitroaniUne 
nitrobenzene 
nitroglycerine 
2-nitrololuene 
5-nitrotoluene 
-i-nnroroluene 
PETN 
Prepared in acetonitrile, II11 Ual11pul 

Each ; -pk, 

51610 3t6 1O-510 

wi data pack 

51610-500 31610-520 

8095 Surrogates 
2,5-dinitrotoluene 
1000~ glm L in methanol, ImUampul 

Each 5-pk. 

.H611 51611-510 

wi data pack 

.11611-500 .H611-520 

3,4-dinitrotolllene 
1000pglmL in methanol, ImUampul 

Each 5-pk. 

51452 51452-510 

wi data pack 

31452-500 .11452-520 

2-methyl-4-nitroaniline 
1000~ glml in methanol, lml/ampul 

Each 5-pk. 

51612 31612-510 

wi data pack 

31612-500 316t2-520 

ppm 
200
 

1000
 
1000
 
1000
 
1000
 
1000
 
1000
 

lO-pk. 

.117 10 

lO-pk. 

31711 

lO-pk, 

.11552 

lO-pk. 

.11712 

Each 5-pk. 

3160i 31607-5 10 

wi data pack 

3t607-500 31607-520 

8095 Calibration Mix B 
3,5-dinitfoaniline 
nitrobenzene 
rutroglvcertne 
2-nilrOloluene 
3-nitrololuene 
4-nitrololuene 
PET" 
Prepared in acetonitrile, Irnl/ampul 

Each 5-pk. 

31608 31608-510 

wi data pack 

31608-500 31608-520 

Matrix Spike Solutions 
8095 Matri.\' Spike Mix A 

2-amino-4,6-dinitrotoluene 
4-amino-2,6-dinitrololuene 
1,3-dinitrobenzene 
2,4-dinitrotoluene 
2,6-dinitrolOluene 
H ~L,( 

RDX 
Tetryl 
t,3,5-lrinitrobenzene 
2,4,6-trinitrololllene 
Prepared in acetonitrile, tml/ampul 

Each ;-pk. 

31609 :11609-510 

wi data pack 

51609-500 5t609-520 

Restek's Analytical Reference Materials team: 

(left to right) Joe Moodier. RickParmely, 

Mary Ellen Wood, JohnLidgett, Chris Cox, Diane 

Shaffer. Eric Steindl, Andrea Gill, Jason Martin, 

Scott Strohm, (sitting at table) Denise Witherite 

andJoe Tallon. 

1000~g!mL ea. in acetonitrile, lrnl/ampul 

lO-pk. 

31707 

ppm 
1000 
5000 
5000 
5000 
5000 
5000 
5000 

lO-pk, 

51708 

ppm 
200 
200 
200 
200 
200 

2000 
200 
200 
200 
200 

lO-pk. 

51709 

www.restekcorp.com 
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Analysis ofAroclor® Mixtures Using
 
Specialized Columns
 

by Lyd iaNolan, Environmental ApplicationsChemist 

Polychlorinatedbiphenyls (PCBs) area group of 
industrial organochlorine chemicals thatsave become 
a major environmentalconcern. Since the 1950·s. over 
one-million metric tons of PCBs have been produced. 
Theywere used commercially because theyare 
chemicallyinert liquidsandare difficult to burn; they 
have loll' vapor pressures, are inexpensive to make, 
and are excellent electrical insulators. As a result, they 
were used extensively ascoolant fluidsintransformers 
and capacitors; andlater as plasticizers, de-inking 
solvents, heat transfer fluids in machineryandwater­
proofing agents, amongotheruses. 

Becauseofthei r persistenceandtheir solubility in fatty 
tissue. PCBs in food chains undergo biomagnification. 
StrongheatingofPCBs inthe presence ofoxygen can 
lead tothe formation ofpolychloro dibenzofurans 
(PCDF) , which arestructurally and toxicologically 
similar to dioxins. Toxicity also depends on where the 
chlorinesubstitution resides on the biphenyl molecule; 
the congeners without chlorine substitution onthe 
011ho positionsarethe most toxic.Thesecoplanar 
PCBs are "dioxin-like," andthe most toxic isone-tenth 
the toxicity of2,3,7,8-telrachlorodibenzodioxin, the 
most toxic compound known. The coplanarPCBs also 
have been listedasendocrinedisrupters,I 

It is important, therefore. when designinga PCB 
analysismethod to determine if the separation willbe 
by specific congener (for toxicity) or byAroclor" 
mixture (commercial mixture) . The commercial 
synthesis ofPCBs result inchlorinationofthebiphenyl 
molecule, and this reaction produces a mixture of 
manyofthe 209 congeners ofthePCB family. 

Due 10 the unreactive nature of the PCBs, 
instrument conditions and colu mn choiceis less 
critical than when analyzing chlorinated pesticides. 
The importan t points are to choose an inlet 
technique that can handle reasonable levels of 
contamination and injection volume. When 
choosing columns, it is important to select 
stationary phases that have low bleedand high 
thermal stability; allowing the columns to be baked 
out at the end ofthe run to prevent carryover. 
Because many instruments used fo r the analysis of 
PCBs also may be used forpesticide and herbicide 
analyses, thecolumnpair ofchoice is the Rrx"­
CLPesticides and Rtx®-CLPesticides2 columns. This 
column pair provides excellent separation of 
pesticide and herbicide compounds, low bleed, 
high thermal stability, and are designed to 
compliment each other forprimarycolumn 
analysisand secondarycolumn confirmation. 

www.restekcorp.com 

Figure I shows a dual-column analysis ofAroclor" 
1242 on the Rtx®-CLPesticides and Rtx"­
CLPesticides2 columns. Thisconfiguralion isused to 
minimize injection port maintenance issues, and 
uses a Siltek" guard column and 'Y' Press-Itght" 
connector toconnect the two analytical columns to 
the single injection port.To seechromatogramsof 
all nine of themost common Aroclor" mixtures, 

for 

peak identifications, and the elulion order for all 
209 congeners on these columns, request 
ApplicationsNote #;9 120. 

I. Envi ronmentalChernistrv, Colin Baird, WH. Freeman and Co., 
1998. pp. 337-m . 

References nOI avai lable from Restek. 

Request theApplications NoteAnalysisof PCB 
CongenersUsingRtx$-ClPesticides Columns 

(lit. cat.# 59120). 

~ RtX®-CLPesticides columns provide excellent separation of Aroclor® 1242. 

Dual-Column AnalysisConditions: 
Inj.: O .5 ~ L direct injection
 
Aroclor" 1242 mixture.
 
O.1 6ng concent ration
 

Oven temp.: 1200 G(hold 1 min.)
 
to 3000 G@ 9°G/min.
 

(hold 10min.)
 
Inj. temp .: 21O oG : Det.: EGD with
 

anode purge, 31OOG
 
Carrier gas:helium
 

DCB 

RtJe-CLPesticides 
30m, O.32mm10, O .50 ~ m (caL# 111 39). 

111111 111111111111111 t ji' I I I"" lllll lIl'lj 'lllllll ljl i lijl i ll ltl iljillil illill llill ,1Ijlilijl 1i111liillll .jllll 

min . 2 4 10 12 14 16 18 20 22 

Rtxe-CLPesticides2
 
30m, O.32mm ID, 025~m (caL# 11324).
 

1111' "1 " 11 \"11(1 1 1" 11 1" 11'"1\ "'1 " 11 1111' " I' 1'1" '1'"'1 lil l"ll lliiljllll l" ' j"ll i"" llllljl 

min. 4 

Rt:'(®-CLPesticides Kits 

ID mm) cat.# 

0.25 11199 

0,32 11198 

0.53 11197 

DC8 

10 12 14 16 18 20 

Each kit includes: 
I- Rtx"-CLPesticides column 
I-Rrx®-CLPesticides2 column 
I-Silrek" Angled "Y" Press-Tight" connector 
I-Siltek" guard column 

22 
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Focal Inlet Liners	 Low Pressure 
V Wool is placed at the injection point to maximizevaporization and help wipe the needle duringinjection. 
V Designed for easy changing of the wool. Drop Liner 
V No more guessingwhere thewool should beplaced.
 
V Wool stays in position during pressure pulses in the inlet andduring inj ection.
 for HP 6890 
V 100%polymeric deactivation. SplitiSplitless Injection Port 

Instrument each 5-pk. 

HI' 4mmSplit Focal Liner 21022 21023 

I ' "1 

Varian 1078/1079 Split Focal Liner 

~ ii'"""'"« 
21024 21025 

Shimadzu 17ASplit Focal Liner 
:=3 eit ,@ 

21020 2102 1 

Varian 1075/1077Sp lit FocalLiner 

: 
21030 2103 1 

Fisons 5mm Split Focal Li ner 
~....----~ 

21028 21029 

PEAutoSYS Split Foc.al Liner	 21026 21027 

V	 OD sligh tly smaller than standard splitless liners 
for increased flow during injection, 

V	 Dual taper design fo r reproducible positioning of 
wool. 

V	 Wool positionedto allow wipingofthe syringe on 
injection. 

tI'	 Glass bead at endof liner to alloweasier 
installation. 

cat # 21032, (ea.) 
cat# 21033 , (5-p k.) 

Environmental GC Seminar
 
Restekis "On-the-Road" again!Anew tour is being 
added to our popular com prehensive GC tour­
"ChromatographyTraini ng forthe Envi ronmental 
Industry." 111is seminar isscheduled to begin in the 
spring of2000 and iscost-effective, 

Who Should Attend? 
The environmental seminar will teach basic and 
advanced concepts on environmental analyses. 
Whether you are a novice, an expert, or a manager, 
this seminar will prove usefu l.Thecontent is 
technical in natureandprovides solutions for a 
varietv ofproblems related to environmental 
analyses, Those who attend should be familiar with 
the basicsofgas chromatography (GC), This one­
daycoursecovers semi -vol ati leand volatile 
organics, pesticides and PCB's. andair analysis. 
Materials, refreshments, andlunch are provided. 

for 
Request theEnuironmental GG Seminarbrocbure
 

fo r an agendaand a registration form.
 
(lit. cat.# 59210)
 

Location Date Cat.# 
SanJose, CA March30 65400 
Seattle, \VA March 31 6540 1 
Tampa, FI. April 3 65402 
Jacksonville, FL April 4 65405 
Atlanta, GA April 5 65404 
Durham, '1C April 10 65405 
Baltimore, MD April 12 65406 
Philadelphia, PA 
Somerset, 'u 

April I.) 
April 14 

65407 
6540S 

Can't a ttend? Here are so me reconunended 
refer ence materials: 
.I	 Guideto En mronmentalAnalytical Methods, 

4tbEdition, cat.# 20465 
.I	 Solid Pbase Extraction, Principlesand 

Practice (E.M. Thurman & M.S. ~'li lls ) 

cat.# 20'194 
.I	 GClNS:A Practical User's Guide (M, McMaster 

&C. McMaster) , cat.# 20496 
.I A Technical Guidefor StaticHeadspace Using 

CG. c:lt.#59895 
.I Helpfu ! Hintsfor Alla(Jlzing volatHe Organics. 

cat.# 59887 

www.restekcorp.com 
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Saving You Time and Money When Changing
 
GCIMS Columns
 

We designed a common sense, affordable solution to the hassle of changing columns in your mass spectrom­
eter (MS). By using the Restek EZ-Vent'" 2000 interface, you can avoid ihe typical , lengu1y ven t and pump­
down cycles every time you want to change a column . 

The F2-Vent '" 2000 MS interface will revolutionize the wayyou connect columns to your MS. When tbe outlet of 
a capillarycolumn is inserted into an MS vacuum, the negative pressure propagates several meters inside the 
column thus decreasingefficiency. Using the EZ-Vent" 2000 interface minimizes this effect , thereby increasing 
the effective length of thecolumn, The £l -Vent' '' 2000 interface doesnot requireanyadditional plumbing and 
works on a critical orifice principle, thereby eliminating the need to plumb your MS interfaces with purge 
gases. Plus, it's easy to install! Just connect the £l-Ven!''' 2000 transfer line and connectors andyou are ready 
to begin using your MSwithout worrv of pumping it down during the next column change. -
Restek's EZ-Vent'" 2000 interface isavailable forHewlett-Packard 597J, 5972, and 5973 MSand varian Saturn 
MS systems, 

Feature Benefit EZ-Vent '" 2000 for UP GCs: 
Includes £l ·Vellt'" 2000, '/ 1(," SS nut, two O.4mm v Save time Decreased column changing time. 
ferrules, I OOl'm deactivated transfer line, and EZ­

V Cost effective Costs associated with cool-downsand pump-downs are Vent" column plug; cal.# 21013, (kit) 
nowinvestments in analytical runs. EZ-Vent''' 2000 for Varian GCs: 

Includes, EZ-Vent'" 2000, 1/ 16 ' SS nut, two O.4mmv Save money Many times less expensive than other models withequal 
ferrules. JOO,lmdeactivated transfer line, and EZ­performance. 
Vent" column plug; cat.# 2101'1, (kit) 

V Very low deadvolume fit tings Ensure no band broadening or change in analytical Replacement EZ-Vent''' 2000 ferrule s: 
and small ID tubing. performance. O.4mm 1D: cal.# 21015, (z-pk.) 

0.5mm1D: cat.# 21016, (2-pk.) v All metalcomponentsare Si lcosteel"­ Less adsorption or loss ofreactive compounds =more 
Replacement EZ-Vent'" 2000 union: 

coated and transfer lines are accurate analyses. 
cat# 21017. (ea.) 

deactivated for maximum inertness. 
Replacement EZ-Vent'" 2000 deactivated 
transfer line : 

100l'm: cat.#21018. Ci ft.) ~ The EZ-Vent'" interface causes no peak broadening and increases 
Open-end wrench tool 014"- & 'h 6"-inch): the effective length of the column. 

cal.# 20110, (2-pk.) 

for 
Request theEZ-vent" 2000 Fast Fact 

(lit. cal.# 59307). 

TrYI the handy 

c rd am~e~r~ WI~!r 
I i I i I I I I i I I I I I I 

min. 18.00 2000 22 00 24 00 www.restekcorp.com/ 
30m, 0.25mm 10. 0 . 5 ~ m Rtx"'·5MS(caU 12638) cg rmsrch.htm 

4mm smqlegooseneck uner with fused Silica wool (cat.# 22405)
 
Inj.: 50ng/~ L sern ivolaulestandard
 

Oven ternp.: 35°C(hold 1 min.) to 300°C@10°C/min. (hold 20 min); Splitlesshold time: 1min: Inj. temp.:300°C:
 
Del. tamp.: 310°C; Del.: HP5971AMS, full scan; Carrier gas: helium@l opsi
 

~I 

-;­ '-- ­ \j ' ­
\.., \..J ' ­ "---' 

www.restekcorp.com 
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Revolutionary New Column Designed for
 
GC Volatiles Analysis
 

by Christopher English, Applicati ons Chemist, andChristine Vargo, GCColumns Product Manager 

V Better resolution than VRX phases.
 

V Designed specifically for volatiles analysis using PID/ELCD.
 
V Provides fast analysis times without coelutions for volatile '
 

organic compounds (VOCs). 
V Increases lab productivity and sample throuqhput compared to 

traditional 502 .2 and 624 columns. 

Volatile organic compo und (VaC) analysis employs
 
purge and trap instrumentation to concentrate
 
volatile contaminants in water, soil , and wastewater,
 
While purgeand trap significantly increases
 
sensitivity relative to other sample int roduction
 
techniques, early eluting volati le compounds
 
typically exhibi t broad peakshape. This decreases
 
theseparation between closely elu ting compounds,
 
which places high demands on the analytical system. 
An other issue wi th vacanlyses is the long analysis 
time caused by pu rge and trap cycle time. GC oven 
cycle time, and column length . 

Restek designed the Rtx@-VGCcolumn to provide the 
best GC separation ofvacssuch as those listed in US 
Environmental Protection Agency (EPA) Methods 
502.2 and 802J. Also, based on custome r input, we 
added somecommonly analyzed, but unregulated 
compounds to our target list, such as methyl-ten­ deeper the valley between two peaks, the more 
butyl ether (MTBE) , tert-buryl alcohol, and Freon" accurate the quantitative results. The Rtx~ -VGC 

j 13. Figures Ia and Ibshowthe analysis of this column provides 30%resolution of 1,1 ,2,2­
expanded vac list on the new RLx@-VGCcolumn. The tetrachloroethane! 2-chlorotoluene (Figure 1b, 
R tx~ -VG C provides excellent separation ofthe inset), and 260%resolution ofallother volatile 
purgeable gases and tri halornethanes (see Figure 2 compounds foundin USEPA Methods 502.2 and 
for examples). Notice the exceUent resolution of 8021, thereby increasing the quantitative reliability 
these VaCs-there are no coelutions using PIDIELCD! ofyour data! 

r---.. 
Why is resolution so important?Resolution If your lab is performing vac analyses by PlDlELCD 
requirements are compound- and method­ (e.g. US EPA Methods 502 ,2, 601, 602, 8010, 8020, 
dependent.The more toxic andcommon a pollutant or 8021), Restek's new Rtx"-VGCcapillary column 
is in the envi ronment, the more important accurate will provide thebest resolution of anycolumn 
quantitation ofthat compound becomes. And, the commercially available, 

Rtx"'·VGC 
Columns 

Methods Validated
 
for Saw Palmetto
 

Analysis
 

Siltek"' Deactivation Delivers 
Inertness and Durability 

New Rtx®·TNT/TNT2 Columns for 
Explosives Analysis 

GRO Analysis Using Rtx"'·5SiI MS 
Columns 

New Connecticut ETPH Method 
Reference Materials 

Improved LC/MS Analysis ofBasic 
Compounds Using Allure™ Columns 

USP <467> Updates 

New Stationary Phases and Solid 
Supports for USP <467> 

Precision Inlet Liners 

Peak Performers 

Behind the Scenes 

Summer 
INTERNATIONAL 
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Figure 1a
 
The RtX®-VGC column separates US EPA Method 8021 compounds - with better resolution and in less time
 

than any other column available.
 

75m, 0.45mm 10, 2 .55~m R~-VGC (cat.#19409). 
20ppb in 5mL of RO water. Concentrator: Tekmar 
LSC-3000 Purge and Trap; Trap: Vocarb" 3000: 
Purge: 11 min. @ 40mUmin.; Dry purge: 1 min. 
@ 40mUmin. [MCS by-passed with Silcosteel ~ 

tubing (cal.# 21035)] ; Desorb preheat: 245°C; 
Desorb: 250°Cfor 2 min.; Bake: 260°Cfor 8 

min.; Interface: direct; Transfer line: 0.32mm 10 
Siltek" tubing; GC: Finnigan 9001; Oven temp. : 
35°C (hold 4 min.) to 75°C @ 3°C/min. (hold 2 
min.) to 175°C @ 21 °C/min. to 205°C @ 35°C/ 
min. (hold 5 min.); Carrier gas: helium 11 mU 

min., constant pressure; Detectors: ~Gold Tandem 
PIO/HALL; PID: makeup 7mUmin., purge 7mU 

min., set@ 0.35mV, base temp. 200°C; Hall 2000: 
RxnGas 25mUmin., RxnTemp 940°C, propanol 

flow 470~Umin . 

Acknowledgment: Finnigan 9001 GC, ~Gold 

Tandem Photoionization detector and Hall 2000 
detector provided courtesy of ThermoQuesllCE 

Instruments, 2215 Grand Avenue Parkway, Austin , 
TX 78728. 

41.42 Expanded view. 

47 52 
44 

53 55 59 

5 
58 
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63 
23 

24 
14 

12 20 3132 

3 
29 

I 7 
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min. 5 10 15 20 25 30 

Figure 2
 
The Rtx®-VGC column resolves chloroform in drinking water better than VRX columns.
 

1. bromochloromethane 
2. chloroform 
3. 2.2-dichloropropane 

Disinfectant by-products of drinking water 4. carbon tetrachloride 
(l.e., trihalomethanes [THMs]) are themost 
commonly found contaminants in thepublic 
water supply. Chloroform-one oftheTHMs­
is poorly resolved when using traditional VRX 
phases. The new Rtx4'J -VGCcolumn provides 
better resolution ofchloroform as well as all 
other compounds in US EPA Methods 502.2 
and8081. See Figure Ib forseparation ofall 

Ifour TH~ls . i 

min. 14.0 min. 1018 

traditional VRX phase Rtx®-VGC column 

www.restekcorp.com • 2· 
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Figure 1b 
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The RtX®-VGC column provides 
greater than 30% resolution of these63 
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51 

5364 

66 

24 245 25 

1. dichlorofluoromethane 34. dibromochloromethane 
2. chloromethane 35. 1,3-dichloropropane 
3. vinyl chloride 36. 1.2-dibromoethane 
4. bromomethane 37. l -chloro-3-fluorobenzene 
5. chloroethane 38. chlorobenzene 
6 trichlorofluoromethane 39. ethylbenzene 
7. 1,I-dichloroethene 40 1,1,1,2-tetrachloroethane 
8 Freon" 113 41 m-xylene 
9. allylchloride 42. p-xylene
 

10 methylene cnionoe 43. o-xylene
 
11. trans-l,2-dichloroethene 44. styrene 
12. methyl-tert-butyl-ether 45. bromoform 
13. 1.1-dichloroethane 46. isopropylbenzene 
14. cis-' ,2-dlchloroethene 47. bromobenzene 
15. 2,2-dichloropropane 48. n-propylbenzene 
16 bromochloromethane 49 t.t.z .z-tetracmoroetnane 
17. chloroform 50 2-chlorotoluene 
18 carbon tetrachloride 51. 1,2.3-trichloropropane 
19 1,1.I-trichloroethane 52. 1,3,5-trimethylbenzene 
20. 1,I-dichloropropene 53 4-chlorotoluene 
21 benzene 54 tert-butylbenzene 
22 1,2-dichloroethane 55. 1,2,4-trimethylbenzene 
23. fiuorobenzene 56 see--butylbenzene 
24 trichloroethene 57. p-isopropyltoluene 
25. dibromomethane 58 1,3-dichlorobenzene 
26. 1,2-dichloropropane 59. l,4-dichlorobenzene 
27. bromodichloromelhane 60. n-butylbenzene 
28. l -bromo-2-chloroelhane 61 1,2-dichlorobenzene 
29 cis-l.3-dichloropropene 62 1,2-dibromo-3 -chloropropane 
30. toluene 63 hexachlorobutadiene 
31 tetrachloroethene 64. 1.2,4-trichlorobenzene 
32 trans-l,3-dichloropropene 65. naphthalene 
33. 1,1,2-trichloroethane 66. 1,2,3-trichlorobenzene 

30 

Rtx®·VGC Columns 
ID df I!m Tern!'. Limits 30-.\leter GO-Meter 75-.\leter 105-.\leter 

O.25mm l AO -40 to 2401260' (; 19415 19.416 

O.32mm 1.80 -40 to 240/260' C 19.419. 19.420 

O.45mm 25 5 -40 to 24012600C 19408 19409 

0.53mm 5.00 -40 to 240/260'C 19485 19488 19474 19489 

20-Meter 40-Meter 75-.\leter lO5-Meter
 

O.18m 1.00 -40 to 2401260' c 49414 49415
 

For more information, request theAnalytical Reference Materials "RtX®-VGC Columns Brouchure" 
Restek manufactures a variety ofvolatile calibration mixtures for environ mental applications. Individual (lit cat# 59217). 
laboratory target compound lists mayvary, so we offer a range ofstock ~U1d custom mixtures to meet specific Call 800-356-1688 or 814-353-1300, ext 5, 

~ requirements. Please contact our technical service team at 800-356-1688 or 814-353-1300, ext 4, or call or contact your local Restek representative.
your local Restek representative to discuss your needs. 

www.restekcorp.com • 3· 
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Fast, Accurate Analysis of US EPA OLM 04 .1 Volatile Method 
by Christopher English,App lications Chemist. and Christine Vargo, GC ColumnsProduct Manager
 

Higher productivity. Rtx@·VMS Columns
 

ID df (I!!!!) Temp. Limits 30-Meter 60-,\Ie ler 75-,\teter 
Overcomes co-elutions. 0.25mm 1.40 -40 to 2401260°C 1991; 19916 

0.32mlll 1.80 -40 to 240/260°C 19919 19920 Tuned selectivity. 
0.45nul1 2';; -40 to 2401260°C 19908 19909 

The US Environmental Pro tection Agency (EPA) has 0.531\1111 3.00 -40 to 2401260°C 19985 19988 19974 
recently awarded contracts for organic low medium 

ID df (11m) Temp. Limits 2 0 -~teter 40-~teter 
(OLM) concentration samples within the Superfund 

0.181llm 1.00 -40 to 240/260°C 49914 4991; program under the 04.2 revision Statement of Work. 
Restek has designed the perfectgas chromatography 
(GC) capiUary column and analyt ical reference CLP 04.1 VOA Kit #3 
materials to meet these requirements. This new 30006: VOtl Calibration Mix # I (ketones) 
column features tuned selectivityand faster 30042: ; 02.2Calibration MLx # I (gases) 

separations than traditional volatileanalysis 30456: CLP 04.1 VOtl CAL2000 ~l~ gaMi x~ 

columns. Combine theRtx@-VMS column with the Contains lml. each of Ihese mixtures. 
new CLP OLM 04.1 (04.2) volatiles reference Kit Kit wi Data Pack 
materials, and you can accomplis h this analysis with 30460 30460-500 
better results than ever before (Figure I) . 

1. dichlorofluoromelhane 
2. cnloromenaoe 
3. vinyl chloride 
4. bromomethane 
5. chloroethane 
6. Irichlorofluoromelhane 
7. 1.1-dichloroethene 
B. carbon disullide 
9. 1,1.2-trichloro-l .2.2-lrifluoroethane 

10. methylene chloride 
11. acetone 
12. trans-l.2-dichloroelhene 
13. methyl acetate 
14 methyl-terl-butyl-ether (MTBE) 
15. 1,1-dichloroethane 
16. cis-l.2-dlchloroethene 
17. bromochloromethane (IS) 
lB. cyclohexane 
19. chlorolorm 
20 carbon tetrachloride 
21 . 1.1.1-trichlorcethane 
22. 2-butanone 
23 benzene 
24. 1.2-dichloroethane-d4 (SMC) 
25. 1.2-dichloroelhane 
26 Iflchloroethylene 
27. melhyl cyclohexane 
2B. 1,4-dilluorobenzene(IS) 
29. 1.2-dichloropropane 
30. bromodichloromethane 
31. cis-l,3-dichloropropene 
32. toluene-dB (SMCI 
33. toluene 
34. 4-melhyl-2-pentanone 
35. tetrachloroethene 
36. trans-l,3-dichloropropene 
37. 1,1.2-tflchloroelhane 
38. d,bromochloromethane 
39. 1.2-dibromoethane 
40 2-hexanone 
41. chlorobenzene-d5 (IS) 
42. chlorooenzene 
43. ethyl-benzene 
44. m-xylene 
45. f}-xylene 
46. o-xylene 
47. styrene 
4B. brornotorm 
49. isopropyl benzene 
50. 4-bromofluorobenzene (SMC) 
51. 1.1.2.2-tetrachloroelhane 
52. 1.3-dichlorobenzene 
53. 1,4-dichlorobenzene 
54. 1.2-dichlorobenzene 
55. 1.2-dibromo-3-chloropropane 
56 1.2,4-trichlorobenzene 

www.restekcorp.com 

Figure 1 
Restek's new Rt~-VMS column and analytical reference materials 

separate OLM 04.1 volatile compounds. 

EPA Method OlM 04.1 SOW
 
60m x 0.45mm 10 x 2. 55 ~m Rtx-VMS (cal.# 19909)
 

100ppb in 25mL of RoWater (ketones in @ 250ppb [cat# 30006],
 
OLM MegaMixN in @ 100ppb [cal.# 30456], gas mix in @ 100ppb
 
[cal.# 30042], SS MX(IS) in @ 125ppb [cat.# 30457]); Concentra­
tor: Tekmar LSG-3000 Purge & Trap; Trap: Vocarb 3000; Purge: 11
 
min. @ 40mUmin.; Dry Purge: 1min. @ 40mUmin. (MGS OFF) ;
 
Desorb Preheat: 245°G; Desorb Flow: 10mUmin.; Desorb: 2500G
 

for 2 min.; Bake: 260°Cfor 8 min.; GC Interface: direct, using
 
0.32mm ID Siltek ~ transfer line; GC: HP 5890 Series II; GC
 
Program: 400G (hold 7 min.) to 50°C @ 9°G/min. (hold 0 min.) to
 
1100G 

@ 2rG/min, (hold 1 rn ln.) to 225°G @ 40oG /min. (hold 5
 

fo r.mo~ 
For a complete listing of analytical reference 

materials for this method, request 
lit. cat.# 59304. For RtX®-VMS column 
information, request lit. cat.# 59209. 

6 
49 

50 

56 

51 

3740 
38 \ 

39 
55 

34,35,36min.); Carrier: Helium; Dead Time: 1.6 min.; Flow Rate: 10mUmin. 
to open-split interface, 1mUmin. to source. 10:1 split; Detector: HP 
5971A MSO; Scan Range: 35-300AMU. 

32 
26 ,27,28 

33 

3 4
 
1
 7,8,9
 
2
 29 316 

23 3010,1 1 
\ 12,13 17,1 8 

5 
14 24 

25 

22 
19V 

M 
-; ~~ A A% 

min. 2 4 6 8 10 12 14 

-4­

44 45 

41,42,43 

47,48 

53 

52 54 
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GC Methods Validated for Sa"" Palmetto
 
Using Rtx®-5 and Stabilwax" Columns 

by Sherry Navaroli , Food, Flavor, FragranceInnovationsTeam Manager 

Consumer demand for natural products and dietary 
supplements has grown exponentially, with increasing 
amounts of botanical materials being used in the 
manufacture ofa large variety of products. The newly 
formed Institute for NutraceuticalAdvancement (INA) 
has developed the Methods Validation Program (MVP) 
under the direction ofa broad range of representatives 
from within thenatural products industry. Companies 
from both Ihe United States and Europe are 
represented. Inaddition, ten major natural products 
organizations and the Food and Drug Administration 
(FDA) , have accepted seatson the IJ'IA MVPAdvisory 
Committee asa wayofensuring that the process is 
inclusive." 

1\1'0 methods involve gas chromatography (GC) for tile 
analysis of fatty acids and sterols in sawpalmetto, a 
hit which is thought to have physiological benefits. 

Determination of Fatty Acids in Serenoa Repens 
(Saw Palmetto or Sabel) by GC 
The IJ'IA assay can beusedtodetermine fattyacid 
distribution insawpalmetto fruit, oil extract, and 
blended powders. Determination is performedusing 

~	 GC, after transesterification of the triglycerides into the 
fattyacid methyl esters. For more specific information 
on the method itselfand allprocedures involved, 
please refer to http://www. nutraceuticalinstitute.com/ 
rnethodsfattyacids. html 

The fatty acids from sawpalmetto are separated in 
Figure 1, which was obtained usinga Restek 
Stabilwax" column and a Shimadzu GC- I4A, with split 
injection and a name ionization detector (Fill) . The 
Stabllwax" column offers the necessaryefficiency and 
selectivity to provide accurate identification ofthe fatty 
acids (as methyl esters) 

Determination of Sterols in Serenoa Repens 
(Saw Palmetto or Sabel) by GC 
This assay can be used to determine stigmasterol, 
campesterol. brassicasterol, and sitosterol insaw 
palmetto fru it, oil extract, andblended powders. 
Detennination is performed using GC after hydrolysis, 
saponification, and derivatization. For more specific 
informationon the method itself and all procedures 
involved. please refer to http :// 
www.nutraceuticalinstitLne.comlmethods/sterols.lltml 

TIlesterolsfrom saw palmetto areshown inFigure 2, 
which wasobtainedby using a RestekRtx"-5 COIWUlI and 
aHewlettPackard 5890Series [[ GC equipped with anFID 
andan autosamplerThe Restek Rtx'0_5 column contains a 
5%diphenyl!95%dimethy1polysiloxane phase, and has 
ihe iherrnal stability toprovide elution and accurate 
quarnltatlon ofthe phytosterols, even up to 340°C. 

Special thanks to Dr. Mark Lange, Director, and to 
Kathryn Bass,Marketing Director, of.mPfor 
allo-wing us to print this material. Request the Applications Note 

lit. cat.# 59136. 

Figure 1 
The StabilwaX® column offers the necessary efficiency and selectivity to provide accurate 

identification of the fatty acids (as methyl esters). 

1011 
1 2 3 4 5 6 7 a 9//12 

1, caproic acid 
2. caprylic acid 
3, pelargonic acid 
4, capric acid 
5, lauric acid 
6, myristic acid 
7, palmitic acid 
8. margaric acid 
9. stearic acid 

10. oleic acid 
11. linoleic acid 
12. linolenic acid 

- I .l,ll L ~ L iLl 1 ,. 

min. 10 20 30 

50m, 0.25mm 10, 0,25~m
 

Stabilwax" (cal.# 10626-105).
 
1~L split injection.
 

Oven temp.: 110°C (hold 1 min.)
 
to 240°C @ aOC/min. (hold 25
 
min.); Inj./FID temp .: 230°CI
 
250°C; Carrier gas: Hydrogen
 

@ 2.5mUmin.; Split flow:
 
37.5mUmin.; Septum purge:
 

3mUmin.
 

Chromatogram courtesy of 
tNAMVP. 

C Figure f)
 
The Rtx ~-5 column has the thermal stability to proVide elution and accurate quantitation
 

of the phytosterols, even up to 340·C.
 

1. cholesterol 
2. brassicasterol 
3. carnpesterol 
4. stigmasterol 
5. sitosterol 

5 

3 

2 

4 

60m, 0.25mm 10, 0,25~m R~-5 (cat.# 
10226). 1~L splitless injection' . 

Oven temp.: 200°C (hold 1 min.) to 
340°C@ 15°C/min. (hold 10min.): Inj./ 

FlO temp .: 345°C/355°C. 

'Split injection may beused, Asplit flow 
of 112mUmin. is suggested, However, 

split injection may show a greater 
variability in results. 

Chromatogram courtesy of INA MVP. 

min. 10	 15 

Stabilwax4'> Column 

ID df (11111) Stahle til SOm 

0.2;mm 0.25 250°C 10626-105 

Rtx4'>·5 Column 
III df (11m) Stable III 60111 

0.25mm 0.25 10226 

'~4 11 information about the INA can be oieuedat their website: http.//www.llutraceuticalinstitute.com/wholl.eare 
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by Deborah Salabsky, Applications Chemi st 

Maximizes the inertness of sample pathway. 
Minimizes breakdown. 

Low bleed, thermally stable. 
Resistant to chemical attack. 
"Clean and green"-manufactured without the use of 
harmful organic solvents . 

Inertness 
Acommon concern in gas chromatographic (GC) 
analyses is the interaction of analytes with active 
surfaces in the sample pathway. The injection port is 
the first source of activesites. often leading to 
adsorption and breakdown of analytes . Trace level s 
of compounds often are injected via splitless mode, 
and are more prone to theseproblems. With a 
splitless injection, carrier gas flow rate through the 
liner is veryslow, increasing the sample residence 
timein the injector and the chancefor reactivi ty. 
Complete and effec tive linerdeactivation is crucial to 
minimize available active sites and ensure repealable 
results. 

Figure 1 
Siltek'" linershows excellent inertness for acidic and basic probes. 

1. 1,2-hexanediolr­
2. N-nitroso-di­

n-propylamine
9 3. benzoic acid 

4. C14 
5. 2,4-dinitrophenol 
6. 4-nitrophenol

4 7. 4-nitroaniline 
8. pentachlorophenol

10 11 12 9. carbazole 
2 7 10. C2061 11 . C21 

12 C22 
8

5
 
3
 

~ I-
I I 

o 10 20 

30m. 0.25mm 10, 0 .25~m XTI <!-5 (cat.# 12223) with a Siltek ~ 4mm splitless single gooseneck sleeve
 
(cat.# 20798-214 .1 ).
 

On-column concentration of 4-10ng. Oven temp.: 40°C (hold 2 min .) to 100°C @ 3DoC/min. , to
 
180°C @ 9°C/min.,to 330°C @ 30°C/min. (hold 10 min.); Inj. temp.: 250°C; Del.: 33DoC;
 

Carrier gas: He.
 

"Refer to Applications Note lit. cat.# 59113. 

Sillek'"-lJy Bestek 

Durability 
Restek has designed Siltek" deactivation to deliver 
both enhanced inertness and durability. Gas 
chromatography accessories coated with Siltek" 
deactivation provide durabili ty for matrices of pH 
extremes and high-temperature applications. 

Asplitless injection of theXII" mixwith an on­
column concentration of 4-IDng shows an excellent 
response for alJ of the probes, including the active 
compounds dinitrophenol, 1,2-hexanediol, and 
benzoic acid (Figure I ) 

Resistance to chemical attack. 
Very lowor veryhigh pH samplescan degrade the 
deactivation layer, eventually resulting in an active 
surface. For this study, a baseline XTI ~ injection was 
made via direct injection and relative response 
factorswere calculated. Key probes, such as 2,4­
dinitrophenol, pentachlorophenol, and 1.2­
hexanediol, retained their responses up to at least 
1 2 0~L injected (Figure 2). The experiment was 
repeated with an identical set-up using aqueous 
NH,O Hinjections, pH 10. 1. Under these demanding 
conditions, the response fo r theXTI ~ compounds 
was consistent for 70 injecuons.' 

Conclusion 
Siltek" deactivation offers both inertness and 
resistance to temperatureand pHextremes with in a 
GC system. For more info rmation, request 
Applications Note lit. cat.# 59113. 

For more information on Siltek" deactivation, 
request information packet lit cat.# 59803 . 

www.restekcorp.com • 6· 
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Figure 2
 
Difficult probes retain their response on Siltekm deactivation up to 120lll of an
 

aqueous solution of pH 1.4.
 

benzoic acid 

1.0 

0.9 

..,. 0.8 .... 
Co:) 

«:)- 0.7 4-nitrophenol 
cu 
: ­
::: 
lQ 0.6 pentachlorophenol
Ai
a: N-nitroso-di-n-propylamine 
cu 0.5 en 4-nitroaniliner::: 
e::t 
=. 2,4-dinitrophenolen 0.4 cu 1,2-hexanediola: 

0.3 

0.2 

0.1
 
10 30 50 70 100 120
 

III Aqueous Hel (pH=1 .4) 

30m. 0.25mm 10, 0 .25~m XTI ~-5 (caU 12223) with a Siltek~-deactivated 4mmopen-top Uniline ~ wlo wool
 
(cal.# 20843-214.1).
 

Oven temp.: 40°C(hold 2 min.) to 190°C @6°C/min.. to 330°C@30°C/min. (hold 10min.); Inj. temp.: 250°C;
 
Det.: 330°C; Carrier gas: He.
 

Correction 

-pH Ranges of Deactivations-­
acidic neutral basic 

-----Siltekm 
- - - - •... 

_Standard--e 

_Basic___ 

In the Winter 2000 Restek Advantage (lit. 
cat.# 59402) article, "Siltek" Deactivation" 
(p. 12), we inadverten tly placed numerical 

pH indicators on a figure depicting the 
performance variations of various deactiva­
tion surfaceswith acidic and basic analytes. 

The purpose of this figure is to present a 
general classification of analytes that are 

compatible with either Siltek" deactivation, 
Restek standard deactivation, and Restek 
basic deactivation. The use of actual pH 

va lues is inappropriate for this purpose and 
the figure is reprinted correctly above. 

For Siltek" -deactivated inlet liners, add the corresponding suffix number to your liner catalog number. Refer to the Annual 
Chromatography Products Guide for liner catalog numbers.---_.. 

Sil tek ~ with Siltek ~ with 

qty, Siltek ~ Siltek ~ -deactivated wool Carbofrit " 

each -214.1 -213.1 -216.1 

;-pk. -214.; -213.; -216.; 

Type ea. 3-pk. ;-pk. 2;-pk. 100-p ~ . 

straight 20480 20449 20481 

angled 20482 20483 20484 

"y " 2048; 20486 

angled "y" 20487 20469 

___tu-meter 5-meler 

0.2;mm 0.37 ±0.04mm 10026 10036 

0.52mm 0.4; ±0.04null 10027 10037 

0.69 ±O.04mm 10028 10038 

qty, cat.# 

109 21100 

www.restekcorp.com • 7· 
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x®-T 2 Co mns 
Revolutionary Dual-Column System Designed 

for Explosives Analysis 
by Christine Vargo, GC Col umns Product MarketingManager, and Christopher Cox, R&D Chemist 

II' Provides baseline resolution of nitroaromatic compounds such as those listed in 
US EPA Method 8095. 

II' Confirmation column achieves 8 elution order changes under identical GC oven conditions. 
II' High thermal stability for low ECO bleed. 

Restek has designed the Rtx@-TNT and Rtx@-TNT2 
columns specific:illy10 analyze nitroarornatic 
compounds byGClECD, such asthose listed in US 
Environmental ProtectionAgency (EPA) Method 8095. 
The TNT columnsprovide better resolutionand higher 
thermal stability than any ofthe columns currently 
recommended inMethod 8095. TIle Rtx"-TNT primary 
column and Rtx@-TN1'2 confi rmation column operate 
under identical GC oven temperature programs, 
allowing simultaneous dual-column confirmalional 
analysis ofall 16 nitroaromatic compounds. 

Columnstationary phase, dimensions, and injection 
technique have been optimized to ensure the best 
chromatographic performance, TIle Rtx~-TNTlRtx@ ­

TNT2 columns are optimized at6 meters,0.53mm 10, 
and l.Sprn film thickness. TIle 6-meter length 
minimizessurface areaand contact timesof thermally 
labile explosives such as oetahydro-I,3,5,7-tetranitro­
1,3,5,7-tetrazocine (HMX). For explosivesanalysis, a 
100%dimethyl polysiloxane (Rtx@-I) phase typically 
is usedfor the primary column and either a 100% 
trilJ uoropropyl methyl polysUoxane phase (Rtx@-200) 
or a 50%c)"<mopropylmelhyIJ50%phenylmcthyl 
polysiloxane (Rrx"'-225) phase is usedfor the 
confirmationalcolumn. The Rtx"-TNT and Rrx@-TNT2 
columns provide the best resolution of the 
nuroaromatics in the fastestanalysis time compared to 
recommended columns (Figure I ) . Adirect injection 
ofthe explosives usinga Siltek" Uniliner" is 
recommended to minimize injection port discrimina­
tion, sample adsorption, and lowresponse ofHMX. 

tor .........~.._·nfo
_
Request the RtX®-TNT Columns Brochure 

(lit. cat.# 59218). 

1mm SiitekN Unilin Inlet L n r 
For HP 5890 split/splitless injection ports 

k ) cal.# 210-3-214.- --

C<lI.# 210-2-214.1 ea.) 

Figure 1 
Rtxill>-TNT and RtX®·TNT2 columns provide ttie best resolution of nitroaromatic explosive 

compounds in under 13 minutes. 

1 2 34 

min. 

1. nitrobenzene 
2. 2-nitrotoluene 
3. 3-nitrotoluene 
4. 4-nitrololuene 
5. nitroglycerine 
6. 1.3-dinilrobenzene 
7. 2.6-dinitrotoluene 
8. 2,4-dinilrotoluene 
9. 3,4-dinitrotoluene (IS) 

2 4 

10. 1.3.5-trinitrobenzene 
11. Irinitrotoluene 
12.PETN 
13. RDX 
14. 4-amino-2.6-dinitrololuene 
15. 3,5-dinilroaniline 
16. 2-amino-4.6-dinitrotoluene 
17. telryl 
18. HMX 

6 

sm. 0.53mmlO, 1.50~m R -TNT (cal.# 12998) and
 
6m,0.53mm 10, 1 .50~m Rt -TNT2 (cal.# 12999). Direct
 

injection using a 1mm Siltek ~ Uniliner- (cal.# 21052-214.1).
 
On-column conc.: 200-1000pg/compound. 8095 Calibration
 

MixA (cat.s 31607), 8095 Calibration MixB(cal.# 31608), and
 
3,4-dinitrotoluene (cal.# 31452). Oven temp .: 80°C
 

(hold 1 min.) to 180°C @10°C/min. to 300°C @30°C/min.
 
(hold 3 min.); Inj. lemp.: 250°C; Del.: ECD @330°Cwith
 

anode purge: Dead lime: 4.4sec. ; Head pressure: He @3psi
 
(20.7 KPa): Flow rate: He @17mUmin. @80°C.
 

Rtx··TNT & Rt ·TNT2 Columns (Columns provided in a 3-packwithout cages.) 

C..lumn III df (um) Temp. I imits 6-\l eler B -pk.) 

Rtx ~-1'NT 0';30101 1.;0 -20 to 300/310°C 

Rtx ~ -1'Nn 0'-30101 1.-0 -20 to 300/31O"C 

US EPA 8095 explosive calibration mixtures are available from Restek. 
Request lit. caU 59229 for more information . 

www.restekcorp.com • 8· 
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Rtx®-SSil MS 
r> Best Resolution of Gasoline Range Organic (GRO) Compounds 

by Christopher English, Applications Chemist 

The Alaska Department of Environmental Conserva­
tion (ADEC) developed a new technique for thegas 
chromatographic (GC) analysis ofgasoline range 
organic (GRO) compounds in soil, water, andwaste 
water-Method AKlOlAA. This method quantitates 
aromatic and aliphatic compounds from C6 
(hexane) to CIO (decane), and is capable ofa 
higher level ofaccuracy over existing GRO methods. 
Restek's Rtx"-5Sil MS column is ideal for the 
analysis ofGRO compounds, and specifically meets 
the requirements ofMethod AKIOlAA. 

Alaska UST Method AK101AA 
benzene toluene 
eihvlbenzcne 1,2,.J-trimethylbenzene 
l-ethvl-2-methylbenzene 1,2,4-trimeth)'lbenzene 
l-ethvl-3-methylbenzene 1,3,5-trimeth,'lbenzene 
l-ethyl-i-methvlbenzene o-xvlene 
isopropylbenzene m-x,lene 
n-propylhenzene p-xylene 

I,OOO,'g/mL ea. in P&T methanol, t ml/ampul. 

without data p'~a;;;;ck ......;;".-

30461 30461-510 

wi data p'~ ck ......a;;;;;;".-

30461 -500 30461 -520 3056t 

Rtx··5SiI MS Columns 
(Stable to 300/320°C) 

In de (I!m 30m 40m GOm 

0.45mm 1.50 t2798 

Figure 1 
The RtX®-5SiI MS column resolves the allijl benzenes and aI/the branched aromatic 

compounds listed in the Alaska GROMethod AK101AA. 
16,17 18 

J 
18 

16 
6,714 15 

6,7 

14 
13 \ 

10 
11 

13 
12 

11 
0 

12 

I I I I 

10 15 min. 10 14 min. 

1. hexane 13. l-ethyl-4-methylbenzene 40m, 0.45mm 10, 1.50~m R ~-5SiI MS 
2. benzene 14. 1,3.5-trimethylbenzene (caU 12798). Injection of 4-bromofluorobenzene 
3. a.a.a-tritluorotoluene (55) 15. l-ethyl-2-methylbenzene (cal.# 30026); a,a,a-trifluorotoluene (cal.# 
4. toluene 16. 1,2,4-trimethylbenzene 30048), decane, hexane, and Alaska aliphatic! 
5. ethyl benzene 17. decane aromatic GRO mix (caU 30461). 100ppb in 5mL 
6. m-xylene 18. 1,2,3-trimethylbenzene RO water. GC: Finnigan 9001 ; Column flow: 9mU 
7. p-xylene min.; Concentrator: Tekmar LSC-3000 Purge & 
8. o-xylene Trap, BTEX trap; Interface: direct with Siltek" 
9. isopropylbenzene transfer line; Oven temp.: 40°C (hold 2 min.) to 

10. 4-bromo-f1uorobenzene (55) 85°C @ 4°C/min. (hold 1 min.) to 225°C @ 40°C/ 
11. n-propylbenzene min. (hold 2 min.); Del.: FLO (280°C)/PI0 
12. 1-ethyl-3-methylbenzene (200°C); Make-up flow rate: 15mUmin. 

t
 
fo (~nfo 

For details on this analysis, request 
Applications Note lit. cat.# 59131. For more 

information on RtX®-5Sil MS columns, 
request brochure lit. cat.# 59204. 

Connecticut ETPH
 
Method
 

New Analytical Reference Materials Available 
by Christopher Cox, R&D Chemist 

Connecticut has recently changed the analytical 
procedure to test for thepresence ofpetroleum 
products in the nonane (C9) to hexatriacontane 
(C36) hydrocarbon range.' This new method uses 
methylene ch.loride extraction, high resolution gas 
chromatography (GC) separation, and flame 
ionization detection (FID). Restek offers the 
calibration mixtures, surrogates, internal standards, 
and composite petroleum standards needed for this 
method. Restek also offers the high resolution 
capillary columns, direct injection Unillner" sleeves, 
andsepta needed for this analysis. 

I Analysis of Extractable Total Petroleum Hydrocarbons (ETPH) l'sing 
Methylene ChlorideGas Chromatography/FlameIonization Detection, 
Environmental Research Instirute.L niversiry ofConnecucut. .\larch, 1999. 
Reference not available fromRestek. Availablefrom Department of 
Environmental Protection. 79 Elm Street, Hartford, CT 06106. 

Connecticut ETPH Calibration 
Mixture 

nonane (C9) tetracosane (C24) 
decane (CIO) hexacosane (C26) 
dodccane (C12l octacosane (C28) 
tetradecane (CI4) triacontane (C30) 
bexadecane (CI6) dotriaeontane (C32) 
octadecane (CI8) tetramacontane (C34) 
eieosane (C20) hexatrlacoruane (C36) 
docosane (C22) 
IOOO"glmL eachin methylene chloride, ImLper ampul 

Each 5-pk. lO-pk. 

60u 

31614 31614·5 10 

to. 'b."iUJ 

31614-500 31614-520 31714 

www.restekcorp.com -9­

9

9 (of 16)  2000 Summer 



Ailure™PFP Propyl Columns
 
Improved LC/MS Analysis of Basic Compounds
 

by C. VernonBartlett, HPLCAppl icati onsManager 

Improved LC/MS sensitivity. 

Maximum retention of basic compounds. 

High selectivity and reproducibility. 

V' Eliminates the need for modifiers. 

Selection of the proper stationaryphase for your having pKa's >8 without tile need for modifiers, and 
separation can improve liquid chromatography/mass it provides increased sensitivity due to the high level Free HPLC 
spectrometry (lC/MS) sensitivity, analyte retention, oforganicsolvent used in the mobile phase. Wall Chart & LC/MS 
and peak shape, Restek'sAllure" pentafluorophenyl 

I. P Sjoberg and K, Markides,,j. CbromatogrA: 855 (19991 . Catalog(PFP) Propyl HPlCcolumn demonstrates increased 317·327, 
retention of basic analytes withou t the use of Reference not available from Restek. 

modifiers or ion pairing agents (Figure J) , 

The Allu re" PFP Propyl column separates and 
retains analytes such as cocaine (CDC) and its 
metabolite, ecgonine methyl ester (EME), using90% 
acetonitrile in under 4,5 minutes (Figure 2), As the 
concentration ofthe organic solvent in the mobile For more information on this analys is and 
phase increases, the desolvation process becomes Allure'.' HPLCco lumns, request the To receive your free wall chart 
more effective and the lC/MS ESI signal increases,I (lit. cat.# 59894) and catalog Applications Note lit. cat.# 591 18, 

(lit. cat.# 59607) call 800-356-1688 orRestek's Allure" PFP Propyl column is the best 
814-353-1300, ext. 5, or visit us online at choice fo r analysis of basic analytes, It provides 

www.restekcorp.com .superior retention and peak shape for analytes 

Figure 1 

AllureN PFP Propyl demonstrates increased retention of basic analytes 
;mM Xtl,OAc. ptl 4'; :.\CX: 30x2,lmm;O.4mUmin, 

Acebutolol 

30 Column 

PFP Propyl 100 

C4 
k' CN 

50 

L~~~~~3~~'=~~='" OH 

Amitriptyline 

Column 

PFP Propyl 

C4 

CN 

......... OH 

o 50 100 o 50 100 

Ofo ACN Data Courtesyof Shane Needham, Pfizer Inc 
Ofo ACN 

PLC-0001 

www.restekcorp.com • 10· 

10

10 (of 16)  2000 Summer 



Figure 2
 

AllureN PFP Propyl achieves improved response for cocaine and its metabolites.
 

Peak list: 
1. EME (ecgonine methyl ester) 
2. COC (cocaine) 

Sample Conditions: 
Inj.: 10~L 

Cone . 1~g/m L 

Solvent: water 
Iernp .: 4'C 

XIC of +MRM (3 pairs) for 200.0/182.0 amu 

..r' 

0 0.5 1.0 1.5 2.0 

XIC of +MRM (3 pairs)for 304.0/182 .0 amu 

5mM :'\11 ,0Ac. pH 4';:AC:,\: ,Ox!.Imm:O.4mlJmin. 

1.30e3 cps 

A 
2.5 3 .0 3.5 4.0 4.5 min. 

2 2.35e3 cps 

A 
o 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 min. 

Data Courtesy ofShane Needham, Pfizer Inc 

Column:
 
Catalog#:
 
Dimensions:
 
Particle size:
 
Pore size:
 

Cond itions:
 
Mobile phase:
 

Flow:
 
Column temp.:
 

Det.:
 
Interface:
 
Interface temp.:
 
Ion mode:
 
ESI probe voltage:
 
Orifice:
 
Ring:
 
Collision gas:
 
Collision gas pressure:
 
Collision gas energy(COC):
 
Collision gas energy(EME):
 
Electron multiplier:
 
Auxiliarygas flow:
 
Nebulizer gas setting:
 
Curtain gas setting:
 

Allure- PFP Propyl 
9169532 
30mm x 2.1mm 
5~m 

60A 

5mM pH 3.0 
ammonium formate: 
acetonitrile (10:90) 
0.6mUmin. 
ambient 

PEiSciex API 3000 
Turbo IonSpray, ESt 
150'C 
positive 
5000V 
+1-71V 
+1-265V 
Nitrogen 
2.2 mTorr 
28eV 
26eV 
2100 volts 
7000ce/min. 
15lb/in' 
12Ib/in.' 

~ Aliure™PFP Propyl, Slim Columns 
Particle Sizc: 1.0111111 III 2.111101 II) 3.2111111 II) 4.6111111 III
 

5\1111 cat.# cat.# cat.# cat.#
 

30mm length 9169531 9I69;32 9169533 91 69535
 

50mm length 916m I 9169552 9169m 91695;;
 

100mm length 916951 1 9169512 91695 13 91695 15
 

150mm length 9169561 91 69562 9169563 9169565
 

200mm length 9169521 9169522 9169523 9169525
 

250mm length 9169571 91695i2 91695i3 9169575
 

Aliure™PFP Propyl, Slim Columns with Trident™Inlet 
Particle Sizc: . 2.111101 II) 3.2111111 II) 4.6111111 III 

'11111 cat.# cal. # cat.#
 

50mm length 9169552-700 91695.B-700 9169555-700
 

50mm length 9169552-700 9169553-700 9169555-700
 

100mm length 916951 2-700 9169513-700 9169515-700
 

150lllm length 9169562-700 9I6956.poo 9I69565-700
 

200mm length 9169522-700 916952,POO 9169525-700
 

250mm length 91695i2-700 9169575-700 916957;-700
 

Restek Survival Kit for HPLC 
The RestekSurvival Kit is all invaluable analytical spare-parts kit that contains theessential tools and supplies to maintain andset-up 
your solvent deliverysystem. For start-up and standard use in all HPLCsystems . 
cat.# 25322 

www.restekcorp.com • 11 • 
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USP <467> Method Updates
 
GC Analysis of Organic Volatile Impurities 

Since its originalappearance in the USP, thetesting 
protocol forgas chromatographic (GC) analysis of 
Organic volatile Impurities (OVIl in pharmaceutical 
products (lJSP <467» has undergone many revisions 
and additions.1-6 The most recent ofwhich was 
publishedin USP24, effectiveJanuary J. 2000.' The 
biggest change was to the limit test concentrations, 
which now match the European Pharmacopoeia (EP) 
concentrations and theICH guidelmes forthe five USP 
<467>,regulated solvents (Table I) .s Q 

(: Table I) 
New limit test concentrations for USP <467>. 

Effective January 1, 2000. 

benzene 2ppm 
chloroform 60ppm 
1A-dioxane 380ppm 
methylene chloride 600ppm 
trichloroethene 80ppm 

USPissuedan in-process revision announcement that 
the limit test fo r benzene is not requi red unless a 
specific Unlit for benzene is included in the mdividual 
drug monograph (12) . This was needed because of 
the inabilityto detect benzene at 2 ppmwith method I 
and method IV. Method IViscurrentlythe only 
method that detects benzene at 2 ppm, Our 
understanding, at the time of this printing, is that the 
FDA has not waived the need to test forbenzene and 
that most laboratories running method I and Vare 
testing for benzene at 100ppm. It is anticipated that 
USP will make more revisions to the benzene detection 

byChristopher Cox, R&D Chemist 

( Figure D
 
A minor modification of the dilution
 

concentration for Method I allows analysis
 
of 2ppm benzene using an Rtxill-G27
 

column.
 
5 

1. methylene chloride 600ppm
2. chloroform 60ppm
3. benzene 2ppm 
4. trichloroethylene 80ppm 
5. 1.4'dioxane 380ppm 

4 
3

~ \...------"--~~f_"= 
2 3 4 5 6 7 8 9 

Sample Preparation:1:10 dilution ofcal.# 36007 in
 
distilled water(this deviation from the method's 1:50
 

dilution was needed toobtain a detectable
 
benzene peak).
 

30m, 0.53mm 10, 5.0~m R ,G27 with 5m
 
phenylrnethyl lnteqra-Guard" (cal.# 10279,126).
 

Oventemp.: 35°C (hold 5 min.) to175°C @aoC/min ..
 
to260°C @ 35°C/min. (hold 16min.); Inj. port:
 

Uniliner ~ direct injection sleeve 70°C; Inj. size: 1~L:
 
Det. temp.: 260°C: FlO sensitivity: 1x10'" AFS;
 

Carrier gas: helium, 4.1 psi constant pressure,
 
35cm/sec. set@ 35°C.
 

Figure 2 

Rtxe·G27 with 5m phenylmethyl Integra·Guard- (5% phenyll95% methyl polysiloxane)
 

III df (11m) Temp. l.imits 30,\teter
 

0.53mm ;.00 -60 to 2701290°C 10l7 'H 26 

Rtxe·G43 with 5m phenylmethyl Integra·Guard­
(6% cyanopropylphenyl/94% dimethyl po lysiloxane) 

III df (11m) Temp. Limits .~()·\teter 

The Rtx®-G43 column provides the 
resolution and detection limits needed for 
USP 24th edition <467> revised limit test 

concentrations in USP Method IV. 

1. methylene chloride 600ppm
2. chloroform 60ppm
3. benzene 2ppm 
4. trichloroethylene 80ppm
 

, 5. 1.4-dioxane 380ppm
 

Ij
_L_~~~3 __ ~ 5 

2 min. 3 4 5 6 7 8 

Sample Preparation: 1OO~L ofcal.# 36007 in 5mL
 
distilled water, 1 gram sodium sulfate in a 20mL
 

headspace vial.
 
30m. 0.53mm 10, 3 .0~m Rt -G43 (cal.# 16085)
 

Oven temp.: 40°C (hold 20min.)to240°C @ 35°C/min .
 
(hold 20min.); Inj. temp: 140°C, 1mm split sieeve
 
(cat.s 20916); Oet.temp.: 260°C; FlO sensitivity:
 

1.25 x 10-11 AFS; Carrier gas: helium, 3.5psi constant
 
pressure, 35cm/sec. set@ 40°C; Split ralio: 2:1 ;
 

ThermoQuest HS 2000 Headspace Autosampler Vial
 
ao°c, 60min. shaker on.
 

llmits or testing procedures this year. 

Figure 1 shows an analysis using USP <467> Method 
I on a G27 analytical column with a phenylmethyl 
guard column. Please note that the sample preparati on 
used in this analysis deviates from the method­
specified 1:50 dilution in distilled water. A I: 10 
dilution indistilled water was used to obtain a 
detectableamountof benzene bydirect injection. 

USP also has clarified that a 5m phenylmethyl guard 
column is not needed for the Method IV, headspace 
analysis .10 Figure 2 shows an analysis using Method 
IVat the revised concentrations, the method­
specifi ed sample preparation procedure, a G43 
analytical column, and no guard column. 

We have developed three new products to meet the 
current change: 
•	 USP <467> Calibration Mix #4 (cat.s 36006, 

dissolved in methanol) 
•	 USP <467> Calibration Mix #5 (cal.# 36007, 

dissolved in dimethylsulfoxide) 
•	 Rtxl!>,G43 column without an Integra-Guard" 

guard column 

0.53mm 3.00	 -20 to 240°C 

Rtxe·G43 w/out Integra·Guard'· USP <467> Method IV 
(6%cyanopropylphenyl/94% dimethyl polysiloxane) 

O. 3mm 3.00	 ,20 to 24() OC 

1608;-126 

USP 467 Calibration Mix #4 
benzene 2 ~gl m L 
chloroform 60 
I,s-dioxane 380 
methylene chloride 600 
trichloroerhene 80 
Prepared in me/hanoi, 1ml/.'ampu! 

each t Il-pk, 

3(,()06	 .'16106 

fO (nlO f'i -nto
 
For the latest details on this analysis and a 
list of references, request the Applications 

Note lit. cat.# 59577A. 

USP 467 Calibration Mix #5 
benzene 2 ~ glmL 
chlorofo rm 60 
1,4-dioxane 380 
methyl ene chloride 600 
trichloroethene 80 
Prepared ill dimethylsulfoxide, Iml/ampul 

each	 lfl-pk. 

36007	 36107 

1-10 Request lit. cal# 59577Afor a list of references. 

www.restekcorp.com •	 12· 
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wSt ti ary
 
r 5 10u 

by Barry Burger, Appl icat ionsChemist 

t/ New 8ilcoport™ 81 AS replacement for recently-discontinued Gas-Chrorn" Q. 

t/ New Rt-XE 60 liquid phase replacement for GE®-XE-60. 
Phases and solid supports fully tested to assure tot-to-lot reproducibility. 

~ 

1\1'0 commonly-used products for the gaschrornato­
graphic (GC) analyses specified in US Pharmaco­

poeia (USP) methods are no longer available from 

their original manufacturers-Gas-Chrom Q 
(SlAB) , a deactivated acid/base-modified solid 

support that is specified in over 40 USPmethods, 
and GE@)(£-60, a 25% cyanoethyV75% 

methylpolysiloxane liquid phase specified asUSP G26. 

To meetcontinuing needs for these products, Restek 

offers a complete line of high-quality, fully-tested 

liquid phases and solid supports for USP methods 

(Tables I and 2) . Silcoi'ort" SlAB solid support, 

a deactivated acidlbase-modified diatomaceous 

earth, was designed specifi cally for USP methods. 

Restek's polymer chemists also synthesized Rt- XE 

60 liquid phase, a direct replacement for the 

original GE®-XE-60 material. Figure I compares the 

Kovats datagenerated by the new Rt-XE 60 phase 

and the original GE~ 'X E-60 liquid phase. Each 

polymer batch is Qa tested andmust conform to 

rigid Kovats specifications. 

AU liquidphases and solid supports avai lable from 

Restek are fuUy tested in accordance with our in­

house Quality Control program. All solid supports 

are classified to meet stringent particle size 

distri bution windows for maximum performance 

and subsequently are deactivated and tested. 

Figure 1
 
Quality assurance testing includes retention
 

indices for lot-to-lot reproducibility. 

Kovats Retention Indices 

GE XE-60 Restek Rt-XE 60 
X' benzene 857 857 
Y' n-bulanol 967 966 
Z' 2-penlanone 967 966 
U' 1-nilropropane 1147 1146 
S' pyridine 1064 1063 

Table 1 
Restek offers all GC liqUid phases listed in the USP, 24th edition . 

USP Phase description Restek equivalent 
G1	 Dimethylpolysiloxane oil Rt·21 00, OV-101, Rtx'"-1 ----cOV -1G2 Dimethylpolysiloxane gum 
G3 50% phenyl-50% meth-:yl:-po~ly-S~ilo-xane ___Rt-2250"'O~V~-7~, 1 '="­
G4 Diethylene glycolsuccinate polyester 
G5 3 cyanopropylpolysiloxane 
G6 trifluoropropylmethylpolysiloxane 
G7 50% 3 cyanopropyl-50% phenylmethylsilicone 
G8 90% 3 cyanopropyl-10% phenylmethysilicone 
G9 methylvinylpolysiloxane 
Gl0 Polyamide 
G11 bis(2 ethylhexyl) sebecate polyester 
G12 phenyldiethanolamine succinate polyester 
G13 sorbitol 
G14 polyethylene glycol (ave. mol. wt. 950-1050) 
G15 polyethylene glycol (ave. mol. Wt3000-3700) 
G16 Polyethylene glycolcompound (ave. mol. wt. 

15,000) A high rnolecutar weight compound of 
polyethyleneglycol and adiepoxide linker. 

G17 75% p~enyl-25% methylpolysiloxane 
G18 Polyalkylene glycol ---UCON LB 55OX = 2 ~h~eny l-25% cyanopropyl-50% methylsilicone OV 225G19 ;,;5~%~p

G20 polyethylene glycol (ave. mol. wt. 380-420) _ Carbo- O::-:4~00::----­w-ax"'

G21 neopentyl glycol succinate
 
G22~_..;;b~S~( et;;.;, l hexy l ) P:;:h~ ~-:::::
 i 2~ h y th~ala~te _ 
G23 polyethylene g~IY,C : adip _:.:O. :..1.,.._.at_e 
G24"-__d::i",,iscocdecyl phthalate 
G25	 Polyethylene glycol compound TPA. A high 

molecular weight compound of a polyethylene 
glycol and a diepoxide that is esterified with 
terephthalic acid 

G26 25% 2-cyanoethyl-75% methylpolysiloxane 
G27 5% phenyl-95% methyIPolys;.;,:i1o...xa..n..e 
G28 25% pheny-75% methylpolysiloxane 
G29 3,3'-thiodipropionitrile 
G30 tetraethylene glycol dimethyl ether 
G31 nonylphenoxypoly(ethyleneoxyjethanol 

(ave. ethyleneoxy chain length is 30): nonoxynol 3.;.0 
G32 20% phenylmethyl-80% dimethylpolysiloxane 
G33 20% Carborane'" 80% methylsilicone 
G34 Diethylene glycol succinate polyester stabilized with 

phosphoric acid 
G35	 A high molecular weight compound of a polyethylene 

glycol and a diepoxide that is esterified with 
nitroterephthalic acid 

G36 1% vinyl 5% phenylmethylpolysiloxane 
G37 polyimide 

neopentyl glycol succinate 
bis(2 ethylhexyl) phthalate 
EGA 
diisodecyl phthalate 
Carbowa 20M TPA 

Rt-XE60 
SE-52 
DC 550 
TOPN 
tetraethylene glycol dimethy;.;'e;.;;th.;.;;e;..r__ 
Igepal'" CO 880 
"~7':"' 

OV-7 
Dexsil'" 300 
Rt-DEGS PS 

Rt-lOOO 

SE 54, Rt -5 
polyimide 

G38	 phaseG1 containing asmall amount of tail inh i or o;,~o'::'- - ax 1 5"::':""b it:----Rt-210010,l:':: Ca rb:-ow--~ OO::­
G39 polyethylene glycol (ave mol. wt.1500) Carbowax'" 1500 
G40 ethyleneglycol adipate Rt-EGA 

'usp 24!\'F19<621> Chromatographv pp.I924-1926 

www.restekcorp.com -13­

Rt-DEGS 
Rt-2340 
Rt-2401 , OV-210 
Rt-2300 
Rt-2330 --­

UCW98 
Polyamide 
bis(2 ethylhe I) sebecate polyester 
phenyldiethanolamine succinate polyester 
sorbitol 
Carbowax" 1000 
Carbowax'" 4000 
Carbowax" 20M 

OV-25 

/""" 

13

13 (of 16)  2000 Summer 



New Stationary Phases and Solid Supports for USP
 
Methods, (cont.)
 

Table 2 

Restek offers all GC sol id supports listed in the USP, 24th edition. 
USP Support description Restek equivalent 
S1A siliceous earth, see method 1 for details ontreatment Silcoport'· 
SlAB siliceous earth, treated asSlA and Stlcoport'" WBW 

both acid- and base-washed 
S1C Crushed firebrick, calcined or burned witha Cnrornosorb" PAW or PAW OMDCS 

clay binder above 900°C, acid-washed, may be silanized 
SINS untreated siliceous earth Chrornosorb" W- NonAcid Washed 
S2 styrene-divinylbenzene copolymer with nominal Chromosoro" 101 

surface area of less than 50m'/g and an ave. pore
 
diameterof 0.3to O.4~m
 

S3	 styrene-divinylbenzene copolymer with nominal Hayesep'" Q 
surface area of 500 to 600m'/g and an ave. pore 
diameter of 0 .0075 ~m 

S4	 styrene-divinylbenzenecopolymer witharomatic Hayesep" R 
-0 and-Ngroups having a nominal surface area of 
400to 600m'/g and anave. pore diameter of 0 .0076~m 

S5	 high molecular weight tetrafluorethylene Chrornosorb> T 
polymer, 40- to 60-mesh 

S6	 styrene-divinylbenzene copolymer having a nominal Cnrornosorb" 102 
surface area of 250to 350m'/g and anave. pore 
diameter of 0.0091 urn 

S7	 graphitized carbon havinga nominal Carboblack' " C 
surface area of 12m'/g 

S8 copolymer of 4-vinyl-pyridine and styrene divinylbenzene Hayesep'" S 
S9 porous polymer based on 2,6-diphenyl-p-phenylene oxide Tenax'"TA 
S10 highly cross-l inked copolymer of acrylonitrite HayeSep'" C 

and divinylbenzene 
S11	 graphitized carbon having a nominal surface CarboBlack'MB80/1203% Rt1500 

area of 100m'/g, modified with small amounts of 
petrolatum and polyethyleneglycol compound 

S12	 graphitized carbon having a nominal surface CarboBiack'· B 
area of 100m'/g 

Figure 2 
Quality assurance determination shows 

liquid phase selectivity using Kovats 
retention indices. 

1. C7 
2. C8 
3. benzene 
4. C9 
5. 

6 C10 
7. pyridine 
8. en 
9. 

10. C12 

n-butanoi & 
2-pentanone 

1-nitropropane 

20% Rt-XE60 on 100/120 Chrornosorb" W NAW 
2-Meterx 2mm IDSilcosteel" coiumn 

Col. temp.: 120°C; Flow rate: Helium, 20 mUmin.; 
Inj, temp.: 200°C; Del. temp.: 250°C; Sample 

cone.: neat; Sample size: 0.01 ~L 

(Formerly called Focal liners) 

Wool is placed at theinjection point to maximize vaporization and help wipe the needle during 
injection. 

V Designed for easy changing ofthe wool- no more guessing where the11'0 0 1 should be placed. 
V Wool stays in position during pressure pulses in the inlet andduring injection. 
V Al'ailable with all Restek deactivations and packing materials. 
V Direct replacement forSGE's Focus" liners. 

Va rian 107811 079 Split Precision liner 
~~ 'F 'i1 

21024 21025 

Shimadzu 17ASplit Precision Line r
3" ,e f:] 

21020 21021 

yarian 1075 H1eci s io ~ Liner 21030 21031 

Ftsons, Trace, 8000 Series5mm Split Precision Liner 
~ 1j, M 

21028 

210 26 21027 

21 029 

Eliminates moisture andair from entering the
 
column during storage.
 
Color-coded for ideutifying detector and
 
injector end.
 
.utach to the column in seconds for an
 
airtight seal.
 
Increases column lifetime.
 
Xot recommended for reuse.
 

cal.# 21044, (I0-pk.)
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rioPea 
by Brad Rightnour, Instrument Innovations Team Manager 

New GC Accessories!
 

For use with HP-style nuts and ferrules.
 
Pre-seats ferrule onto column for
 
consistent installations.
 
Made from high-quality stainless steel.
 

cat.# 21034, (ea.) 

Varian Split 1177
 
Inlet Liner
 

Meets or exceeds instrument manufacturer
 
specifications.
 
Available with all Restek deactivations.
 

cat.s 21045, (ea.)
 
cal.# 21046, (5-pk.)
 

Allows wrench-free column installations. 
Works with standard and compact 
(HP-style) ferrules. 
Made from high-quality stainless steel. 

Finger-tight nut for use with compact (HP-Sl}'le) 
ferrules: 21040. (2-pk) 
Hnger-tlght nul for use with standar d ('116") 
ferrules: 21041 , (z-pk.) 
Finger-light nul for use with standar d ('116") 
compress ion fittings: 21042. (2-pk.) 

Encapsulated Ferrules 
v' Will notdeform and stick in fi ttings.
 
v' Allows re-usability oftheferrule.
 
v' Less torque needed to seal ferrule.
 
v' Unlque blend of graphite provides less fragmentation and outgassing.
 
v' For 1/ 16" compression fi ttings. 
Ferrule ID (mm) Fils column ID (mm) cat.# to-pk. 

0.4 0.25 21036 

0.5 032 2103i 

0.8 0.53 21038 

v' Increase response for ketones, alcohols, and acetates.
 
v' Sllcosteels-treated tubing for increased inertness.
 
v' Suitable fo r US EPAMethods 8260, 524.2, andOLM4.1.
 
v' Easily attaches in minutes.
 
cat.# 21035, (ea.)
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