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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. 
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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. 
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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, 
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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 
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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. 
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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 
endr in 
end rin a ldehyde 
end rin ke tone 
he ptach lo r 
hep tac hlor epoxi de (B) 
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 

• t j • 



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. 

4.5.-- - - - - - - - - - - - - ­

-.- l-octen-L ol 
~li n alool 

-.- a -iononc 
--++- -r-nonalactone 
.....-..- j- undccalacronc 
-+- Sdccalactonc 1.5f------ - - - - - - - - - - ­

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---	 - - - +--- - - -.- - - - ---<
 
30 40 80 120
 

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. 

KO(J-:15C~ 1(->'9;; 
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mal· · · · · · · · · · · · · · · · · · · -.<,	 .
 
Temperature program rates between 1 and 2°C/min, 
provide optimum enantiomeric separation. 

5.5 

~ 5.0 

I'----.-~ 4.5 

~ 
4.0 r----..-______ 
3.5 ..... 

--+- l-oc ten-J -c l -------.... :::::::=------­
3.0 .... --- linalool 

-.- o -ioncn c 2.5 
~ -t+- j- nonalacroue 

2.0 ---- y-undcc alactone 

---- O-dcca laclollc 1.5 

Rl-pD EXsa: 40'C 180'C1.0 
for lactones] In 200 :lC @ 

0.5	 :!°Omin. (hold I min. ). 
Hydrogen carrier gas. 

0.0 
1.5 2.0 2.5 3.0 

References 

Trennzahl values increase along with enantiomeric 
resolution at these slow temperature ramp rates. 

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

--. 

20 +------------------- ­

15 +--- ------- - - - - - --­

10+-- - - - - - - - - - - - - - - - ­

0 +--- - - - --+- - - - - ---+---- - - --< 
1.5 2.0 2.5 3.0 

RI.~DEX ~a : 40CC to 200°C @ 2°Clm in. (ho ld I min. ). Hyd rogen carrier gas. 
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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. 

-7­
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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
 

SOO<156- 16SS ·S· 



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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...50 you get more out of them.
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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 

Me( ' - 1 :) (~ - 1 (~ 'i ~ 
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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 

••ted
 

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.
 

/ 
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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 
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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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