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Selecting a GC Column

Selecting a GC Column

Strategic column choices can improve lab productivity by assuring that speed and
resolution are optimized. While the number of choices available can be daunting,
consideration of the resolution equation variables—selectivity, retention (capacity),
and efficiency—simplifies the decision. Selectivity determines which stationary phase is
most appropriate, and it can be approximated using retention indices or existing appli-
cations. Once the phase has been chosen, physical dimensions (internal diameter, film
thickness, length) can be selected based on retention and efficiency. Understanding how
selectivity, retention, and efficiency influence separations allows analysts to make
effective, informed choices and quickly select the best column for specific separations.

4 H k+ 1 (x R = resolution
L = column length
T T T H = HETP
k= ity f
Efficiency Retention Selectivity o ;;T:cct'i\),/it;cmr

Selectivity, o
The selectivity of the capillary column is directly related to how the analyte molecule
interacts with the stationary phase being considered. If the analyte strongly interacts
with the stationary phase, it can be said that strong intermolecular forces exist. These
intermolecular forces of attraction between the analyte and the stationary phase are a
function of the structure of both the analyte molecule and the stationary phase. If these
two structures are similar, then the attractive forces are strong. If they are dissimilar,
then analyte to stationary phase attraction is weak, and less retention is observed.
Therefore, when selecting a stationary phase, knowledge of the structure of the analytes
of interest and the stationary phase is crucial. The reference table on page 27 provides Ch roma BLOG raphy
the chemical structure of Restek’s most common stationary phases. Topical and timely insights from top
chromatographers.

An example of selectivity can be shown using benzene and butanol (both have nearly

the same boiling point) eluting through the 20% diphenyl/80% dimethyl polysiloxane Visit us at blog.restek.com
stationary phase (Rtx®-20). The benzene molecule will dissolve into the stationary
phase more readily than the butanol based on the concept that “likes dissolve likes”.
Since benzene solvates more readily with the stationary phase, it has more interactions
with the stationary phase as it elutes through the column. Therefore, the elution order

of these two compounds on the Rtx®-20 stationary phase will be butanol first and
benzene second.

As methyl groups are replaced by different functionalities such as phenyl or cyanopropyl
pendant groups, the selectivity of the column shifts towards compounds that will have
a better solubility in the stationary phase. For example the Rtx®-200 stationary phase
provides high selectivity for analytes containing lone pair electrons, such as halogens,
nitrogen, or carbonyl groups. Polyethylene glycol columns, such as the Stabilwax® and
Rtx®-Wax columns are highly selective towards polar compounds such as alcohols.
Again using the example above, the butanol more readily solvates into the polyethylene
glycol stationary phase; therefore, the butanol will have more interaction with the phase
and elute after benzene.
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Selecting a GC Column

Pro ezGC software will save you time
and money by greatly enhancing your
productivity and increasing sample
throughput.

For Fast GC, Windows® NT, 2000, XP, Vista,
or Windows® 7 (compatibility mode).

Pro ezGC Methods Development
Software

Optimize temperature and flow programs with a
single analysis.

Reduce analysis time and improve sample
resolution.

Model retention gap and guard column applica-
tions, including Restek Integra-Guard® columns.
Optimize dual-column run conditions, columns in
parallel or in series.

Take the guesswork out of selecting the best column
and conditions for your GC analysis. Pro ezGC soft-
ware accurately predicts separations on any capillary
column, and is useful for selecting a column and
conditions from a single GC run. Using your retention
data, or the extensive library, you can automatically
evaluate thousands of combinations of column dimen-
sions, oven temperature programs, and carrier gas
pressure programs to determine the best separation
with the fastest analysis time.

Pro ezGC includes a master set of retention index
libraries at no extra charge! These libraries contain
more than 3,000 compounds analyzed on the most
commonly used stationary phases, in ten application
areas, including pesticides, PCBs, dioxins/furans,
flavor and fragrance compounds, drugs of abuse,
FAMEs, semivolatile and volatile pollutants, petroleum
hydrocarbons, and solvents and chemicals. The
libraries permit computer simulation without entering
actual laboratory data.

Description qty.  cat.# price
Pro ezGC Method Development
Software CD-ROM ea. 21487  $201
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Table I lists the Kovats retention indices for the more common stationary phases.
Assigning a retention index to each probe listed provides a basis for comparing several
stationary phases and their relative retention to one another for a set of molecular
probes. For example, when Kovats indices are identical on two column phases, then the
resulting separations will be identical. If, however, a Kovats value of one probe varies
significantly from the value on another phase for the same probe, then the resulting
compound elution order will differ. Thus, the Kovats indices are useful for comparing
column selectivity for different types of compounds among different phases.

Table | Retention indices for Restek phases

Phase Benzene Butanol Pentanone Nitropropane
Rtx-1 651 651 667 705
Rtx-5/Rtx-5MS 667 667 689 743
Rtx-20 711 704 740 820
Rtx-1301/Rtx-624 689 729 739 816
Rtx-35 746 733 773 867
Rtx-200 738 758 884 980
Rtx-50 778 769 813 921
Rtx-1701 721 778 784 881
RE-65TG 794 779 825 938
Rtx-225 847 937 958 958
Stabilwax 963 1158 998 1230

Retention, k

The capacity of the column relates to how much material can be injected onto a column
without adversely affecting peak shape. If the amount of a compound (mass) exceeds
the capacity of a column (WCOT), the peak will front, which sometimes can look like
a “shark fin”. The goal is to select a column with sufficient capacity such that peak shape
will not suffer. Peak symmetry is typically used to calculate the degree of sample over-
load. There are two primary column-related dimensions that affect capacity, assuming
the proper column phase was selected: column internal diameter (ID) and phase film
thickness (p).

When selecting column ID, consideration should include the type of injection, the
detector being used, and the concentration of sample (amount on-column). The injec-
tion technique is an important consideration because the ID of the column may need
to be selected based on whether a split, splitless, cool on-column injection, or other
sample transfer to the column is being used. The second consideration is the detector
and how much flow it can optimally work under. For example, some MS detectors can
only handle column flow rates of up to 1.5 mL/min.; therefore, a 0.53 mm ID column,
which requires higher flows for proper chromatography, is not an option for this detec-
tor. The third consideration is sample capacity of the column. If the concentration of
the sample exceeds the column capacity, loss of resolution, poor reproducibility, and
peak distortion will result. Table IT shows several typical column characteristics for
various column IDs.

Table Il Typical characteristics for columns with the same phase ratio, such
as 0.10 mm ID x 0.10 um and 0.18 mm ID x 0.18 pum, etc.

Column ID
Characteristic 0.10mm 0.15mm 0.18mm 0.25mm 0.32mm 0.53mm
Helium Flow
(@ 20cm/sec.) 0.16mL/min.  0.3mL/min.  0.3mL/min.  0.7mL/min.  1.2mL/min.  2.6mL/min.
Hydrogen Flow
(@ 40cm/sec.) 0.32mL/min.  0.6mL/min.  0.6mL/min.  LAmL/min.  2.4mL/min.  5.2mL/min.
Sample Capacity
(max load per component) <10ng <40ng <50ng 50-100ng 400-500ng  1000—2000ng
Theoretical Plates/Meter 8000 4000 3500 3200 2500 1800
| Awstratian Distributors |
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Film thickness () has a direct effect on the retention and elution temperature for each
sample component. Extremely volatile compounds should be analyzed on thick-film
columns to increase the time the compounds spend in the stationary phase, allowing
them to separate. High molecular weight compounds must be analyzed on thinner film
columns. This reduces the length of time the analytes stay in the column, and minimizes
bleed at required higher elution temperatures. Film thickness also affects the amount of
material that can be injected onto the column without overloading. A thicker film
column can be used for higher concentration samples, such as purity analysis.

Film thickness directly affects phase ratio (), which is an important consideration when
changing internal diameter. When internal diameter increases, film thickness (df) must
increase in order to provide similar resolution and retention. Table III shows values for
common dimensions of columns. Similar values indicate similar elution for different IDs.

Table Il Phase ratio (B) values for common column dimensions.*
Film Thickness (df) / B Value

Column ID 0.10um 0.25um 0.50um 1.0um 1.5um 3.0um 5.0um
0.18mm 450 180 90 45 30 15 9
0.25mm 625 250 125 63 42 21 13
0.32mm 800 320 160 80 53 27 16
0.53mm 1325 530 265 128 88 43 27

*B = r/2df (r=internal radius of tubing; df = phase film thickness)

Efficiency, N

Column efficiency (N) is the column length divided by the height equivalent to a theo-
retical plate (HETP). The effective theoretical plates are affected by how well the phase
has been coated onto the column walls and is measured by how narrow the peaks are
when they are eluted at the end of the column. Therefore, the higher the column
efficiency (N), the better resolution power the column will have.

Capillary columns are made in various lengths, typically in standard lengths of 10, 15,
30, 60, and 105 meters. Longer columns provide more resolving power, but increase
analysis time. Doubling the column length increases resolution by approximately 41%
(note: the column length is under the square root function). However, under isothermal
conditions, it will double analysis time. In temperature-programmed analyses, retention
times are more dependent on temperature than column length, with a marginal
increase (approx. 10-20%) in analysis time upon doubling the column length.

Conclusion

A basic understanding of the resolution equation allows analysts to make more effective
column choices. Phase choice is influenced primarily by selectivity, which can be
approximated by considering phase and analyte structures, as well as by referencing
retention indices or existing applications. Column retention (capacity) and efficiency
also affect separations and should influence decisions on column internal diameter, film
thickness, and length. By considering these factors, analysts can simplify the column
selection process and increase lab productivity by optimizing separations.

Restek’s Learning Network

Sign up for our widely acclaimed seminars today!

Restek training seminars are full-day courses presented in an engaging multi-
media format. They are equally valuable to beginning chromatographers, those
who have moderate experience and want a better understanding of the subject
matter, and those interested in the “best practices” and latest technologies. No
sales pitch is presented, just the facts on how to make your chromatography
results better. Visit www.restek.com/seminars for more information.
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Selection of Capillary Column Summary
Selecting a capillary column for an analysis can be done by following these basic steps:

1)Choose the proper phase for the compounds being chromatographed
a. Review the application section of this catalog or www.restek.com/chromatograms
for similar compound list.
b. Call Restek’s experienced technical support team (800-356-1688, ext. 4)
or e-mail us at:
+ support@restek.com (in the USA)
+ intltechsupp@restek.com (international)
+ or contact your Restek representative.
2)Select column ID, film thickness, and length
a. Base choice on:
+ Injection technique (split, splitless, cool on-column, etc.)
+ Detector type (is low flow required?)
+ Amount of analyte being injected onto column (sample capacity)
3)Set optimum parameters for your analysis
a. Optimize column flow (mL/min.)
b. Choose appropriate carrier gas (hydrogen, helium, or nitrogen)
c. Optimize oven temperature program

What Are the Operating Temperatures for My Column?

All Restek columns have published minimum and maximum operating temperatures

\
Ch romatog ram that establish the working range for the stationary phase. Note that these ranges vary

Se rch T I with the thickness of the coating.
a 00 Rtx®-VMS (fused silica)
Search by compound name, synonym,

CAS # or keyword D df (um) temp. limits _ _ _
0.25mm 1.40 -40 to 240/260°C —> Many phases list 2 maximum operating temperatures.
www.restek.com/chromatograms 0.32mm 1.80 -40 to 240/260°C The first temperature is the maximum isothermal
0.45mm 2.55 -40 to 240/260°C operating temperature. This is the temperature to
0.53mm 3.00 -40 to 240/260°C which the columns are guaranteed to meet the mini-
mum bleed specification (i.e., lowest bleed level). The
second temperature is the maximum temperature-
The minimum operating temperature defines the programmed operating temperature, the temperature
lowest usable temperature before the stationary to which the column can be heated for short periods
phase solidifies. Operating the column below the of time (i.e., during a temperature-programmed
minimum temperature will not harm the phase, but analysis). If only one temperature is listed, it is both

poor peak shape and other chromatography problems  the isothermal and the maximum temperature.
may occur.

~

- Call 800-356-1688 or
814-353-1300, ext. 4,
or your Restek
representative.

= .
= - Visit www.restek.com
——
—= « Email (U.S.):
support@restek.com

Email (outside U.S.):

— intitechsupp@restek.com
\ - ‘\‘\ -
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26  www.restek.com RESTEK QQ:II’J-_'_LH < IR0 | e 11z

ECH ~orooy rytd

www. chromiechoet.an

Website : www.chromtech.net.au E-mail : info@chromtech.net.au TelNo : 03 9762 2034 . . . in AUSTRALIA Mar 2011



GC COLUMNS | CAPILLARY COLUMNS

Selecting a GC Column

Structures, polarities, properties, and uses for Restek capillary column phases, in order of increasing polarity

Rxi®-1ms, Rxi®-1HT,
Rtx®-1
100% dimethyl polysiloxane

CH,
|
—si—o—
|
CH,
100%

Polarity: nonpolar
Uses:  solvents, petroleum products,
[G1]  Pharmaceutical samples, waxes

Rtx°-1301, Rtx®-624, Rtx°-G43
6% cyanopropylphenyl
94% dimethyl polysiloxane

C=N
(CH,), CH,
| |
—8i—0—||—si—0—
| |
@) CH,
6% 94%

Polarity: slightly polar
Uses:  volatile compounds, insecticides, residue
[G43] solvents in pharmaceutical products

Rtx°-200

trifluoropropylmethyl polysiloxane

CH,

Polarity: selective for lone pair electrons
Uses:  environmental, solvents,
[G6) Freon® gases, drugs, ketones, alcohols

Rtx°-1701
149% cyanopropylphenyl
86% dimethyl polysiloxane

C=N
|
(CH,), CH,
|
—Si—0— | |—si—0—
| |
(@) CH,
14% 86%

Polarity: intermediately polar
Uses:  pesticides, Aroclor PCBs, alcohols,
[G46]  oxygenates

Stabilwax®, Rtx®-Wax
Carbowax® PEG

H H

[
—Cc—C—0—

[

H H

Polarity: polar
Uses: FAMEs, flavors, acids, amines,
[G16]  solvents, xylene isomers

Website : www.chromtech.net.au E-mail : info@chromtech.net.au TelNo : 03 9762 2034 . . . in AUSTRALIA

Rxi®-5ms, , Rxi®-5HT,
Rtx®-5, Rtx®-5MS
5% diphenyl/95% dimethyl polysiloxane

Rxi®-5Sil MS
5% phenyl
95% dimethyl arylene polysiloxane

@) CH, CH, CH, CH,
| | | | |
—si—0—||—si—0— Si—0 Si si—O0
| | | | |
@) CH, CH, CH, CH,
5% 95%

Polarity: slightly polar
Uses:  flavors, environmental,
[G27]  aromatic hydrocarbons

Rxi®-624Sil MS
6% cyanopropylphenyl
94% dimethyl arylene polysiloxane

Polarity: intermediately polar
Uses:  volatile compounds, insecticides, residue
solvents in pharmaceutical products

Rtx®-50
50% phenyl
50% methyl polysiloxane

O
—é—o—
|

CH,
100%

Polarity: intermediately polar
Uses: FAMEs, carbohydrates

[G3]

Rtx®-65, Rtx®-65TG
65% diphenyl
35% dimethyl polysiloxane

@ CH,
I |
—S8i—0— || —Si—0—
| |
O CH,
65% 35%

Polarity: intermediately polar
Uses: triglycerides, rosin acids,

free fatty acids

c=N
|
CH, CH, CH, CH,
| | | |
o-si o-si o-si— | —si
| | |
CH, CH, CH, CH,
X Y z

+§1(0)3 9762 2034

o fan 5r v Py Lid

X
Polarity: slightly polar
Uses:  flavors, environmental,
pesticides, PCBs, aromatic
hydrocarbons

Rtx®-35
35% diphenyl
65% dimethyl polysiloxane

(@) CH,
| |
—si—0—||—si—0—
| |
(@) CH,
35% 65%

Polarity: intermediately polar
Uses:  pesticides, Aroclor PCBs, amines,
[G42] nitrogen-containing herbicides

Rxi®-17
50% diphenyl
50% dimethyl polysiloxane

Q CH,
| |
—S8i—0—||—si—0—
| |
@ CH,
50% 50%

Polarity: intermediately polar
Uses: triglycerides, phthalate
(G3] esters, steroids, phenols

Rtx®-225
50% cyanopropylmethyl
50% phenylmethyl polysiloxane

C=N
|
(CHy), O
—Sli—O— —Sli—O—
| |
CH, CH,
50% 50%
Polarity: polar
Uses:  FAMEs, carbohydrates
[G7]

Rtx®-20
20% diphenyl
80% dimethyl polysiloxane

O CH,
I |
—S8i—O0—|[|—si—0—
| |
O CH,
20% 80%

Polarity: slightly polar
Uses:  volatile compounds, alcohols
[G32]

Rxi®-35Sil MS
35% phenyl
65% dimethyl arylene polysiloxane

© CH, CH, CH
| | |

o-si o-si o-si— | —si
| |

|
@ CH, CH, CH,
35% X

Polarity: intermediately polar
Uses:  pesticides, Aroclor PCBs, amines,
nitrogen-containing herbicides

d

Rxi®-17Sil MS
509 phenyl
5096 dimethyl arylene polysiloxane

© CH, CH, CH,
| | |
i 0-si— € —si
| | |
CH, CH, CH,
X

Polarity: intermediately polar
Uses: triglycerides, phthalate
esters, steroids, phenols

Rt®-2330
90% biscyanopropyl
10% cyanopropylphenyl polysiloxane

C=N C=N
| |
(CH,), (CH,),
| |
—Si— O —Si— O
| |
C=N
90% 10%
Polarity: polar

Uses:  cis/trans FAMEs, dioxin isomers,
[G48]  rosin acids

Structures, polarities, and properties also apply

to metal MXT® stationary phases.
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Column Cross-Reference

Columns by Phase

usp Varian- Macherey-
Restek Phase Composition Nomenclature* Agilent Chrompack SGE Phenomenex Nagel Supelco Alltech Quadrex
Rtx-1 (p. 49) 100% dimethyl polysiloxane Gl1, G2, G38 HP-1/ DB-1 CP Sil 5 CB BP-1 ZB-1 Optima-1 SPB-1 ATl 007-1
Rxi-1HT (p. 47) 100% dimethyl polysiloxane DB-1HT VF-1HT ZB-1HT EC-1, AT-1HT
HP-1/ HP-1ms VF-1ms / ~ Optima-1ms, ~
Rui-Ims (p. 41) aga, “blde'g’de)thy' polysiloxane DB/ DB-lms | CPSI5CB | BP-L 5L optimams | PO AT 007-1
Ultral | Low Bleed/MsS Accent iy
5% diphenyl . .
Rtx-5 (p. 50) P . G27, G36 HP-5/ DB-5 CP Sil 8 CB BP-5 7B-5 Optima-5 SPB-5 EC-5, AT5 007-5
95% dimethyl polysiloxane
- 5% diphenyl . 3 g
Rxi-5HT (p. 47) 9505 dimethyl polysiloxane DB-5HT VF-5HT ZB-5HT
5% diphenyl .
- HP-5/ HP-5ms . g ZB-5, Optima-5, SPB-5, - g
Rxi-5ms (p. 41) 95% dimethyl polysiloxane G27, G36 DB-5, Ultra-2 CP-Sil 8 CB BP-5 ZB-5ms Optima-5ms Equity-5 AT-5ms 007-5
(low bleed)
o . VF-5ms / .
- 07, 0% - -
p. 42, 87,95, Y poly Low Bleed/MS
RXI-XLB (p. 44, 94) Aniene/methyl modified DB-XLB VF-XMS MRI Optima-XLB
polysiloxane
Rbx-20 (p. 51) 20% diphen 628, G32 SPB-20 | EC-20,AF20 | 007-20
p- 8096 dimethyl polysiloxane ’ !
} 35% diphenyl P BPX-35, ! SPB-35, } :
ROx35 (p. 51) 65% dimethyl polysiloxane 642 HP-35, DB-35 BPX-608 7835 SPB-608 AT3S 007:35
0% 05 di
Rxi-355il MS (p. 44) 35% phenyl/65% dimethyl DB-35ms VF-35ms BP-35 MR2 Optima-35ms
arylene polysiloxane
. 50% phenyl g g . g g g
Rtx-50 (p. 52) 500 methyl polysiloxane G3 HP-50 AT-50 Optima-17 SPB-50 AT-50 007-17
. 50% diphenyl HP-50+, HP-17, . . .
RA-17 (p. 44) 5096 dimethyl polysiloxane DB-17, DB-608 CP-sil 24 CB 2850 Optima-17
Rxi-17Sil MS 50% phenyl/50% dimethyl HP-17,DB-17, | CP-Sil 24 CB, g . .
(p. 45, 73, 98) arylene polysiloxane DB-17ms VF-17ms BPX-50 2850 Optima-17ms
. 65% diphenyl g
Rbc65 (p. 52) 35% dimethyl polysiloxane 617 007-65HT
Rxi-624Sil MS 6% cyanopropyl phenyl/94% : : : : ! .
0. 46, 83, 103) dimethyl arylene polysiloxane G43 HP-624, DB-624|  VF-624ms BP-624 7B-624 Optima-624
HP-1301, CP-1301, .
S 07, 7’ i - -
P Aoaimethyt poly DB-1301, DB-624  VF-624ms P
. 14% cyanopropyl phenyl HP-1701, PAS- | CP Sil 19 CB, g 7B-1701, . g g g
Rtx-1701 (p. 56) 86%dimethyl polysiloxane G46 1701, DB-1701 | VF-1701ms BP-10 7B-1701P Optima-1701 SPB-1701 AT-1701 007-1701
Rtx-200 (p. 54) trifluoropropyl methyl G6 DB-210, DB-200|  VF-200ms Optima-210 AF210 007-210
polysiloxane
RO-200ms (p. 54) frifluoroprapyt methyl VF-200ms
p- polysiloxane (low bleed)
™
Rtx-225 (p. 56) 50% cyanopropyl 67,619 | HP-225,DB-225| CPSil43CB |  BP-225 Optima-225 | SPB-225 AT-225 007-225
50% phenylmethyl polysiloxane
. modified polysiloxane .
Rtx-440 (p. 53) (unique phase) unique column
90% biscyanopropyl SP-2330,
Rt-2330 (p. 57) 109 cyanopropyl phenyl G48 BPX-70 SP-2331, AT-Silar
polysiloxane SP-2380
Rt-2560 (p. 57, 69) bicyanopropyl polysiloxane HP-88 CP Sil 88 SP-2560
G14,G15,G16,|  HP-Wax, : ! ) §
Rtx-Wax (p. 58) polyethylene glycol 620, 639 DB-Wax CP Wax 52 CB BP-20 ZB-Wax Optima Wax AT-Wax
. G14, G15, G16, CP Wax 52 CB, ! :
Stabilwax (p. 59, 84) polyethylene glycol 620, 639 Innowax VE-WAX MS ZB-WAX Plus Supelcowax-10
Restek PLOT Columns Phase Composition usp Agilent Varian SGE Phenomenex Macherey- Supelco Alltech Quadrex
Nomenclature Nagel
Rt-Alumina BOND/Na:SO: (p. 108) - GS-Alumina, CP-AL:0s / AluminaSulfate- - .
MXFAumina BOND/NaSO. | (&:50+ deactivation HP PLOT S Na:SO. PLOT AFAlumina
Rt-Alumina BOND/KCI - GS-Alumina/KCl, g AluminaChloride
(. 108, 76) KCI deactivation HP-PLOT ALOy/KCI CP-Al:0:/KCl PLOT
Rt-Alumina BOND/CFC uniaue column
(p. 108, 74) q
Rt-Msieve 5A (p. 109) GS-Msieve, HP g . . g . .
MIXT-Msieve 5A PLOT Molsieve CP-Molsieve 5A Molsieve 5A | AT-Molsieve PLT-5A
Rt-Q-BOND (p. 110) 0 i CP-PoraPLOT Q, . .
MXT-Q-BOND 100% divinylbenzene Cp-PoraBond Q Supel-Q-PLOT ATQ
e porous divinyl benzene g
Rt-QS-BOND (p. 110) homopolymer GS-Q
Rt-S-BOND (p. 110) - " . g
MXT-S-BOND divinylbenzene 4-vinylpyridine CP-PoraPLOT S
. divinylbenzene ethylene g CP-PoraPLOT U,
RE-U-BOND (p. 110) glycol/dimethylacrylate HP-PLOT U CP-PoraBond U

*See page 139 for our USP Liquid F* '~
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Column Cross-Reference
Columns by Application/Industry

Restek Applications Agilent Supelco Macherey-Nagel SGE Varian-Chrompack Phenomenex
Specially deactivated phases
Rtx-Volatile Amine (p. 63) Volatile amines CP-VolAmine
Rtx-5Amine (p. 64) Amines CP-Sil 8 CB
Rtx-35Amine (p. 65) Amines unique column
Stabilwax-DB (p. 66) Amines CAM Carbowax Amine CP WAX 51
Stabilwax-DA (p. 67) Free fatty acids ';:ﬁﬁﬁ Nukol Pe(;r;t?rl:;nsHF\FPAE BP-21 VF'D’;éCCZWAX 7B-FFAP
Chiral Columns
Rt-BDEXm, Rt-BDEXsm,
Dbt RLpopics, | O ompounts
Rt-yDEXsa (p. 68)
Foods, Flavors, & Fragrances
Rt-2560 (p. 69) cis/ trans FAMEs HP-88 SPB-2560
FAMEWAX (p. 70) Marine oils Omegawax
HP-20m,
Rt-CW20M F&F (p. 71) Flavors & fragrance CarboWax 20 BP-20M
Rtx-1 F&F (p. 71) Flavors & fragrance
Rtx-65TG (p. 72) Triglycerides unique column
Petroleum & Petrochemical
Rt-Alumina BOND/CFC (p. 74) | Chlorinated fluorocarbons (CFCs)
Rtx-DHA (p. 75) Detailed hydrocarbon analysis '-IIJFl;-'i;?t\lrﬁ’ Petrocol DH BP1-PONA | CP Sil PONA CB
Rx-2887 (p. 77) Hydrocarbons - ASTM 2887 DB-2887 P':f::;g‘l"é(iz;
MXT-2887 (p. 77) Hydrocarbons - ASTM 2887
D3606 (p. 128) Ethanol - ASTM 3606 unique column
Rt-TCEP (p. 80) TCEP CP-TCEP
MXT-1HT SimDist (p. 77) Simulated distillation DBHT-SimDist CP-SIMDIST | ZB-1T SimDist
MXT-1 SimDist (p. 79) Simulated distillation DBHT-SMD CP-SIMDIST Ultimetal
MXT-500 SimDist (p. 79) Simulated distillation unique column
:&TB‘::(;?::JTGG (([; Z})) Triglycerides in biodiesel unique column
Clinical/Forensic - Blood Alcohol Testing
Rtx-BAC1 (p. 82) Blood alcohol testing DB-ALC1 ZB-BAC1
Rtx-BAC2 (p. 82) Blood alcohol testing DB-ALC2 ZB-BAC2
Pharmaceutical
?ptxg%? w/IntegraGuard Organic volatile impurities (OVI) - USP 467
?;"866‘)‘3 w/IntegraGuard Organic volatile impurities (OVI) - USP 467 oVI-G43
Rxi-624Sil MS (p. 83) Organic volatile impurities (OVI) - USP 467 HP-624, DB-624 BP-624 VF-624 7B-624
Rtx-5 (627) (p. 85) Organic volatile impurities (OVI) - USP 467 HP-5/DB-5 | SPB-5, Equity-5 Og;'t'lnn?alggj BP-5 CSDS_?;S(;B 785
Stabilwax (G16) (p. 84) Organic volatile impurities (OVI) - USP 467 Innowax Supelcowax-10 BP-624 CPWax 52 CB | ZB-WaxPlus
Environmental
Rxi-5Sil MS (p. 87, 95, 97) Semivolatiles - EPA Methods 8270, 625, 525 DB-5ms SLB-5 Optima-5ms ‘ VF-5ms ZB-5ms
Rtx-VMS (p. 100) Volatiles - EPA Methods 8260, 624, 524 unique column
Rxi-624Sil MS (p. 103) Volatiles - EPA Method 624 DB-624 VF-624ms 7B-624
Rtx-502.2 (p. 102) Volatiles - EPA Methods 8010, 8020, 502.2, 601, 602 DB-502.2 VocoL
Rtx-Volatiles (p. 102) Volatiles - EPA Methods 8010, 8020, 502.2, 601, 602 VOCOL
RtX-VRX (p. 101) Volatiles - EPA Methods 8010, 8020, 502.2, 601, 602 DB-VRX
Rix-CLPesticides (p. 88) Organochlorine pesticides - EPA Methods 8081, 8082, 608, 505, 508 unique column
Rtx-CLPesticides?2 (p. 88) Organochlorine pesticides - EPA Methods 8081, 8082, 608, 505, 508 unique column
Stx-CLPesticides (p. 90) Organochlorine pesticides - EPA Methods 8081, 8082, 608, 505, 508 unique column
Stx-CLPesticides?2 (p. 90) Organochlorine pesticides - EPA Methods 8081, 8082, 608, 505, 508 unique column
Rtx-1614 (p. 92) Brominated flame retardants unique column
Rtx-PCB (p. 93) Polychlorinated biphenyl - EPA Methods 8082, 608, PCB congeners unique column
Rxi-XLB (p. 94) Polychlorinated biphenyl - EPA Methods 8082, 608, PCB congeners DB-XLB ‘ ‘ VE-XMS MR1
Rtx-OPPesticides (p. 91) Organophosphorus pesticides - EPA Method 8141 unique column
Rtx-OPPesticides?2 (p. 91) Organophosphorus pesticides - EPA Method 8141 unique column
Rtx-Dioxin2 (p. 96) Dioxin & Furans - EPA Methods unique column
Rxi-17Sil MS (p. 98) Polycyclic aromatic hydrocarbons Hp;;’l?,i-su’ Optima-17ms BPX-50 cp\;ill;fn?’ 7B-50
Rtx-Mineral Oil (p. 99) DIN ENISO 9377-2 Select Mineral Oil
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Column Installation

GC Column Installation Checklist
The Restek Innovations and Technical Services specialists have found this to be a
reliable sequence for avoiding problems when installing a capillary GC column.

Instrument Preparation & Column Installation
1. Cool all heated zones.

Visually inspect indicating oxygen and moisture traps. Replace saturated traps.
Examine the inlet and the detector. Clean or replace all dirty or corroded parts.

Replace the inlet liner and septum, and the injector seals (O-rings, inlet seals, ferrules, etc.).

aos weN

Mount the column in the oven with a support that protects it from scratches. Center the column in the oven.
This ensures uniform heat exposure generating consistent retention times.

« Restek has two types of cages for fused silica columns, an 11-pin cage and the original cage that uses
high temperature string to hold the column in place. If you have the cage with high temperature
string, do not remove the string that holds the column in the cage!

6. Uncoil the ends to make sure the ends are long enough to reach the injector and detector. Cut a few
centimeters from each end of the column.

« To cut a fused silica column, use the smooth edge of a ceramic scoring wafer (cat.# 20116).

7. While pointing the inlet end of the column downward (to prevent shards from falling into the column), slide
the nut and appropriate size ferrule onto the inlet end of the column. Cut an additional 2 cm from the end
of the column to remove any material scraped from the ferrule onto the edge of the column.

8. Install the column the appropriate distance in the injector, as indicated in your instrument manual.

9. Set the carrier gas to the flow rate or inlet pressure recommended for the column or to your method flow
rate/pressure. Confirm presence of column flow by immersing the column outlet in a vial of solvent.

10. Flush the column at ambient temperature with carrier gas: at least 5 minutes for a 25-30 m column and
10 minutes for a 50-60 m column.

11. Set the injector temperatures. Do not exceed the column’s maximum operating temperature (listed on the
column tag). Check inlet for leaks.

12. TInstall the column into the detector as described in the instrument manual. Set the detector gases and
temperatures to proper settings.

13. Check the detector connections for leaks, using a Restek Electronic Leak Detector (cat.# 22839).

14. Verify the carrier gas flow is at the rate you intend to use for your analysis. (Use the Restek ProFlow 6000
flowmeter, cat.# 22656, to ensure accurate flow measurement.) Set the split vent, septum purge, and any
other applicable gas rates as appropriate.

15. Inject an unretained compound, to verify the column is installed correctly and to determine the dead
volume time for checking column flow. The type of detector and column type will determine which
compound to inject. A symmetric peak indicates the column is installed correctly. Adjust the carrier gas flow
as necessary.

16. Condition the column 20 °C above the final analysis temperature of your method. Do not exceed the
column’s maximum operating temperature. For most applications, 1 hour of conditioning is sufficient.
For sensitive detectors or low level analysis, longer conditioning times or conditioning the column at the
maximum temperature may be beneficial. Extended time at high temperatures will not adversely affect
column performance as long as precautions are taken to make sure the carrier gas is clean and is filtered
for oxygen and water.

17. To check instrument performance, analyze a column test mix for a new method, or a known standard to
confirm proper column and system performance.

18. Your GC system is now ready to be calibrated and acquire samples.

Note 1: For some types of sensitive detection systems, like MS, PID and PDD, it is recommended to condition
. i the column as listed in Step 16 without making the connection to the detector. In this case, plug off the detector
By ; ; during conditioning. After conditioning, continue with Step 12.
Scott Grossman, Applications Chemist
Checking for leaks, using a thermal
conductivity leak detector (step 13).

Note 2: Also, when you intend to condition thick-film coated columns (film thickness > 1 um) at temperatures
near the maximum operation temperature, it is recommended to do the initial 1-2 hrs conditioning without a
connection to the detector and repeat procedure above, starting at Step 12.

Standby Conditions
Short-Term: leave the column in the GC with carrier gas flowing at an oven temperature of 100-150°C.

Long-Term: remove the column from the GC and seal the ends by gently and carefully pushing each end into
the curved edge of a septum. Store the column in the original box away from strong lighting.

If you have any questions or problems installing a Restek column, visit www.restek.com/gcinstall or call
Technical Service at 800-356-1688 or 814-353-1300, ext. 4, or contact your Restek representative.

o R | Awstratian Distributors |
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Guard/Retention Gap Columns

Guard Columns and Retention Gaps

Guard columns and retention gaps are widely used in gas chromatography. The concept did vou )

of the guard column is to trap nonvolatile material at the head of the column, not y ’

allowing the material to reach the analytical column. The concept of the retention gap  We test our guard columns/ transfer lines
is to help focus the compounds transferred from the inlet to a small band at the head  with a comprehensive test mix to ensure
of the analytical column in order to reduce chromatographic peak broadening. Both ~ high inertness.

concepts (trapping nonvolatile material and refocusing the target analytes) may take

place when a piece of deactivated tubing is connected to an analytical column as in

Figure 1.

Figure 1 A guard/retention gap column connected to an analytical column

Injector Detector P lease

For superior inertness, try our Siltek®
guard columns!

Analytical Column See page 33 for details.

Guard/Retention Gap

Column
Having trouble making a leak-free

connection? Try our “built in”
Integra-Guard® columns!

Vu2 Union® See page 35 for details.
Connector

Analyte Focusing

There are two injection techniques where the retention gap is used to help focus target
analytes at the beginning of the analytical column, cool on-column injection and split-
less injection.

Figure 2 Retention gaps are
used to focus components in a
tight band at the beginning of
For cool on-column injection, the purpose of a retention gap is to help focus the the analytical column.

sample components when introducing a liquid sample directly into the retention gap.
The cool on-column injection is performed by inserting the syringe needle into the
retention gap (this can be accomplished with a 0.53mm ID retention gap and a 26s
gauge syringe) and transferring the liquid sample directly into the retention gap. The e
injection is made with the injector and column oven set below the boiling point of the
solvent. As the solvent is evaporated, the volatile target analytes migrate in the solvent b
towards the analytical column, and the heavier analytes will be distributed over the
retention gap. As the oven temperature increases, the target analytes vaporize and move
unretained down the retention gap column until the compounds reach the liquid
stationary phase of the analytical column. At this juncture, the target analytes are
trapped/focused by the liquid phase forming a narrow injection band.

A TR

1

The retention gap may also be useful in hot vaporization injections when the transfer
of th.e cc?mpc?unds from th; 1plet. to the Fo!um.n does.not form a focused band. Typlca-ﬂ a) Sample introduction: a liquid film of
applications include water injections or injections using small ID columns, where split solvent and sample is deposited in the
or tailing peaks would indicate an unfocused band. In these applications, the target first length of capillary.

analytes are trapped in a nonuniform or longitudinally diffuse band at the head of the

. . . b) As oven temperature increases, the
retention gap (Figure 2a). As the oven temperature is increased, the solvent and target ) P

solvent evaporates and the target

compounds are vaporized and move unretained through the retention gap (Figure 2b). compounds elute unretained through
When the target compounds come in contact with the stationary phase, they are refo- the retention gap until they contact the
cused in a narrow band (Figure 2¢), improving the chromatography. analytical column.

c) When target compounds come in

contact with the stationary phase, they
are refocused on the analytical column,
resulting in a narrow initial band width.
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Guard/Retention Gap Columns

Protecting the Analytical Column

The concept of a guard column is to protect the analytical column from becoming
contaminated with nonvolatile compounds. The guard column is used to retain non-
volatile material, usually in the first 10-20 cm, not allowing this material to elute onto

it's a the liquid phase of the analytical column. As the oven temperature increases, the more
To eliminate connections that may leak and volatile target compounds vaporize, elute down the guard column, and refocus at the
to ensure longer column lifetime, use our head of the analytical column without interference from the nonvolatile material left
unique Integra-Guard® Column. See page 35. behind.

Using guard columns is advantageous, because they prevent contamination that can
cause active sites as well as change the conditions of the focusing zone of the analytical
column. Another advantage is that the resolution of closely eluting compounds will not
be affected when the column is trimmed during maintenance, because the guard col-
umn does not contribute to the resolving power of the analytical column. Using guard
columns is a simple, cost-effective way to extend analytical column lifetime.

In summary, the retention gap and guard column are essentially the same products, but
are used for different purposes. The deactivated tubing helps focus target analytes at the
head of the analytical column for on-column and splitless injections, and also prevents

nonvolatile material from contaminating the head of the analytical column.

Connectors for Fused Silica Columns
What type of guard column should be used?

When using a guard column, it is important to match the polarity of the solvent and the
polarity of the surface deactivation. Rxi® Guard tubing is good for a wide variety of
applications and allows most common solvents (methylene chloride, hexane, isooctane,
toluene) to easily wet and create a uniform film on the tubing surface.

If more polar solvents such as methanol or water are used, a polar-deactivated guard
column is recommended to allow the solvent to wet the tubing surface. However, polar-
deactivated guard columns are not resistant to harsh “water vaporization”, which occurs
when water in the liquid state is injected into the tubing and rapidly vaporizes (such as
in steam cleaning). Hydroguard® deactivation is an alternative for direct aqueous injec-
tions. However, a Hydroguard®-deactivated guard column will not allow polar solvents
to wet the tubing surface, and may cause solvent beading if the oven temperature is 20°C
below the solvent boiling point. Siltek® deactivation creates a highly inert surface for
very active compounds such as chlorinated and organophosphorus pesticides. Base-
deactivated guard columns reduce adsorption and tailing for amines and other basic
compounds.

Vu2 Union® Connector
(See page 289.)

How is a guard column connected to the analytical column?

To connect the guard column to the analytical column, Vu2-Union®, Press-Tight®, and
other connectors are available. MXT® unions, typically used for connecting metal
columns together, are now available for fused silica columns. See pages 287 to 292 for
information about these connectors.

Press-Tight® Connectors
(See pages 287-288.)

MXT® Union Connector Kit
for Fused Silica
(See page 292))
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Fused Silica Guard/Retention Gap Columns

Rxi® Guard/Retention Gap Columns (fused silica) it's a
+ Extend column lifetime.

+ Excellent inertness—obtain lower detection limits for active compounds.
« Sharper chromatographic peaks by utilizing retention gap technology.

* Maximum temperature: 360 °C.

To eliminate connections, use an
Integra-Guard® Column. See page 35.

Nominal ID Nominal OD 5-Meter 5-Meter/6-pk. 10-Meter 10-Meter/6-pk.

0.25mm 0.37 = 0.04mm 10029 10029-600 10059 10059-600

0.32mm 0.45 + 0.04mm 10039 10039-600 10064 10064-600 a|S o
0.53mm 0.69 = 0.05mm 10054 10054-600 10073 10073-600

Metal MXT® Guard/Retention Gap Columns

I :
Intermediate-Polarity Deactivated Guard/Retention Gap :‘J’g?};‘f‘i’:ﬁtﬂ;i'!)t;';at;eslteesos:jg;ﬁjli'f:el

Columns/Transfer Lines (fused silica) tubing. See page 114.
+ Tested with a comprehensive test mix, to ensure high inertness.

+ Useful for a wide range of applications.

+ Use with most common solvents.

* Maximum temperature: 325 °C

Nominal ID Nominal OD 1-Meter 5-Meter 5-Meter/6-pk.

0.025mm 0.363 = 0.012mm 10097

0.05mm 0.363 += 0.012mm 10098 10040 10040-600 itIS a

0.075mm 0.363 = 0.012mm 10099

0.10mm 0.363 + 0.012mm 10100 10041 Use guard columns to:
0.15mm  0.363 = 0.012mm 10101 10042 V| . Reduce effects of dirty
0.18mm 0.37 = 0.04mm 10102 10046 '8 samples on column
0.25mm 0.37 = 0.04mm 10043 10043-600 performance.

0.28mm 0.37 = 0.04mm 10003 10003-600 B | .

0.32mm 045 £ 0.04mm 10044 10044-600 gl - Reduce downtime and
0.45mm 0.69 = 0.04mm 10005 10005-600 maintenance.

0.53mm 0.69 = 0.05mm 10045 10045-600

Nominal ID Nominal OD 10-Meter 10-Meter/6-pk. 30-Meter* 60-Meter*t

0.25mm 0.37 = 0.04mm 10049 10049-600 10012 10013

0.32mm 0.45 = 0.04mm 10048 10048-600 10022 10023

0.53mm 0.69 = 0.05mm 10047 10032 10033

Siltek®-Deactivated Guard/Retention Gap Columns/Transfer Lines

(fused silica)

+ Tested with a comprehensive test mix, to ensure high inertness.

* Revolutionary deactivation process for superior inertness.

+ Analyze active samples accurately; ideal for chlorinated pesticide analysis
(reduces endrin breakdown to less than 1%).

+ Maximum temperature: 380 °C.
Nominal ID Nominal OD 5-Meter 10-Meter

0.25mm 0.37 + 0.04mm 10026 10036
0.32mm 0.45 = 0.04mm 10027 10037

did you ?
Polar-Deactivated Guard/Retention Gap Columns (fused silica) Siltek® . I
A A . L iltek®-deactived guard columns minimize
+ Tested with a comprehensive test mix, to ensure high inertness. breakdown and improve recovery of analytes!
+ Polyethylene glycol deactivation layer provides optimum wettability for polar
compounds.
+ Minimize peak splitting when using polar solvents such as methanol or water.
+ Compatible with Stabilwax®, Rtx®-225, and Rt®-2330 capillary columns. best

+ Maximum temperature: 280 °C.
Siltek® treated tubing (cat.# 22505, page 320) is

Nominal ID Nominal OD 5-Meter 10-Meter 30-Meter* 60-Meter*t recommended for purge and trap transfer lines.
0.25mm 0.37 = 0.04mm 10065 10068 10014 10015
0.32mm 0.45 = 0.04mm 10066 10069 10024 10025
0.53mm 0.69 = 0.05mm 10067 10070 10034 10035

*30- and 60-meter lengths are banded in 5-meter sections.
tRecommendation: Cut 60m guard columns into shorter lengths. Using full length may cause peak distortion.
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also

Base-deactivated inlet liners
See page 213.

did you ?

We test our guard columns/transfer lines
with a comprehensive test mix to ensure
high inertness.

also
Metal MXT® Guard Columns

Rugged, flexible, Siltek® treated stainless steel
tubing; inertness comparable to fused silica

tubing. See page 114.

Base-Deactivated Guard/Retention Gap Columns (fused silica)

+ Tested with a basic amine test mix.

+ Excellent inertness for basic compounds.

+ Recommended for use with Rtx®-5 Amine, Rtx®-35 Amine, Rtx®-Volatile Amine,
and Stabilwax®-DB capillary columns.

+ Batch test chromatogram included.

+ Maximum temperature: 315 °C.

Chemists using guard columns in the analyses of basic compounds frequently observe
peak tailing and low recovery. This happens because conventionally deactivated tubing
surfaces can be adsorptive to basic compounds. Restek offers base-deactivated guard
columns, as well as base-deactivated inlet liners, for completely inert sample pathways.

Nominal ID Nominal OD 5-Meter 5-Meter/6-pk.
0.25mm 0.37 = 0.04mm 10000 10000-600
0.32mm 0.45 =+ 0.04mm 10001 10001-600
0.53mm 0.69 = 0.05mm 10002 10002-600

Hydroguard® Water-Resistant Guard/Retention Gap Columns/Transfer

Lines (fused silica)

+ Extend analytical column lifetime by preventing degradation from harsh
“steam-cleaning” water injections.

+ Tested with a comprehensive test mix, to ensure high inertness.

+ Maximum temperature: 325 °C.

When transfer lines from purge & trap systems, air monitoring equipment, or other
instruments carry condensed water vapor, deactivated column tubing quickly becomes
active because of the creation of free silanol groups. These silanol groups adsorb active
oxygenated compounds, such as alcohols and diols.

Restek chemists have addressed this concern and found a solution—the Hydroguard®
deactivation process. A unique deactivation chemistry creates a high-density surface
that is not readily attacked by aggressive hydrolysis. The high-density surface coverage
of the Hydroguard® deactivation layer effectively prevents water vapor from reaching
the fused silica surface beneath. Use Hydroguard® tubing for connecting GCs to:

+ Headspace analyzers.
+ Air analysis equipment and concentrator units.

Nominal ID Nominal OD 5-Meter
0.05mm 0.363 = 0.012mm 10075
0.10mm 0.363 = 0.012mm 10076
0.15mm 0.363 = 0.012mm 10077
0.18mm 0.37 = 0.04mm 10078

5-Meter/6-pk. 10-Meter 30-Meter*  60-Meter* T

0.25mm 0.37 = 0.04mm 10079 10079-600 10082 10085 10088
0.32mm 0.45 = 0.04mm 10080 10080-600 10083 10086 10089
0.53mm 0.69 = 0.05mm 10081 10081-600 10084 10087 10090

*30- and 60-meter lengths are banded in 5-meter sections.
‘tRecommendation: Cut 60m guard columns into shorter lengths. Using full length may cause peak distortion.
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Fused Silica Guard/Retention Gap Columns

Innovative Integra-Guard® Columns

+ No leaks for a more robust method.

+ No column connections for easier, faster maintenance.

+ No peak distortions due to connector dead volume and thermal capacity.

For analysts who find it inconvenient to make a leak-free connection between the guard
column and the analytical column, we offer Integra-Guard® columns. These innovative
columns incorporate both guard column and analytical column in a continuous length
of tubing, eliminating the connection and all connection-associated problems! The
guard column section is marked separately from the analytical column, using high-
temperature string.

A wide variety of our Integra-Guard® capillary columns are listed below. The Integra-
Guard® column is so economical that we challenge you to compare our price against
that of a conventional connection, even if you assemble it yourself. If you are currently
using a guard column, or are considering using one, call today and ask about Integra-
Guard® columns.

Description qty. cat.# price
Rix-1

30m, 0.25mm ID, 0.25um Rtx-1 w/5m Integra-Guard Column ea. 10123-124
30m, 0.53mm ID, 1.00um Rtx-1 w/5m Integra-Guard Column ea. 10155-126
30m, 0.53mm ID, 5.00um Rtx-1 w/5m Integra-Guard Column ea. 10179-126
Rtx-5

30m, 0.25mm 1D, 0.25um Rtx-5 w/5m Integra-Guard Column ea. 10223-124
30m, 0.25mm ID, 0.25um Rtx-5 w/10m Integra-Guard Column ea. 10223-127
30m, 0.25mm ID, 1.00um Rtx-5 w/5m Integra-Guard Column ea. 10253-124
30m, 0.32mm ID, 0.25um Rtx-5 w/5m Integra-Guard Column ea. 10224-125
30m, 0.32mm ID, 1.00um Rtx-5 w/5m Integra-Guard Column ea. 10254-125
30m, 0.53mm ID, 5.00um Rtx-5 w/5m Integra-Guard Column ea. 10279-126
60m, 0.32mm 1D, 0.25um Rtx-5 w/5m Integra-Guard Column ea. 10227-125
Rx-5MS

15m, 0.25mm ID, 0.25um Rtx-5MS w/5m Integra-Guard Column ea. 12620-124
15m, 0.25mm 1D, 0.50um Rtx-5MS w/10m Integra-Guard Column ea. 12635-127
30m, 0.25mm 1D, 0.10um Rtx-5MS w/5m Integra-Guard Column ea. 12608-124
30m, 0.25mm ID, 0.25um Rtx-5MS w/5m Integra-Guard Column ea. 12623-124
30m, 0.25mm ID, 0.25um Rtx-5MS w/10m Integra-Guard Column ea. 12623-127
30m, 0.25mm ID, 0.50um Rtx-5MS w/5m Integra-Guard Column ea. 12638-124
30m, 0.25mm ID, 0.50um Rtx-5MS w/10m Integra-Guard Column ea. 12638-127
30m, 0.32mm ID, 0.25um Rtx-5MS w/5m Integra-Guard Column ea. 12624-125
30m, 0.32mm ID, 1.00um Rtx-5MS w/5m Integra-Guard Column ea. 12654-125
Rxi-5Sil MS

15m, 0.25mm ID, 0.25um Rxi-5Sil MS w/10m Integra-Guard Column ea. 13620-127
30m, 0.25mm ID, 0.25um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13623-124
30m, 0.25mm ID, 0.25um Rxi-5Sil MS w/10m Integra-Guard Column ea. 13623-127
15m, 0.25mm ID, 0.50um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13635-124
30m, 0.25mm ID, 0.50um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13638-124
30m, 0.25mm ID, 0.50um Rxi-5Sil MS w/10m Integra-Guard Column ea. 13638-127
30m, 0.32mm ID, 0.50um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13639-125
30m, 0.32mm ID, 1.00um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13654-125
Rix-624

30m, 0.25mm ID, 1.40um Rtx-624 w/5m Integra-Guard Column ea. 10968-124
30m, 0.32mm ID, 1.80um Rtx-624 w/5m Integra-Guard Column ea. 10970-125
30m, 0.53mm ID, 3.00um Rtx-624 w/5m Integra-Guard Column ea. 10971-126
Rix-1301

30m, 0.53mm 1D, 3.00um Rtx-1301 w/5m Integra-Guard Column ea. 16085-126
Rix-1701

30m, 0.25mm ID, 0.25um Rtx-1701 w/5m Integra-Guard Column ea. 12023-124
Stabilwax

30m, 0.25mm ID, 0.25um Stabilwax w/5m Integra-Guard Column ea. 10623-124
30m, 0.32mm ID, 1.00um Stabilwax w/5m Integra-Guard Column ea. 10654-125
30m, 0.53mm ID, 1.00um Stabilwax w/5m Integra-Guard Column ea.  10655-126

restek I

Integra-Guard® Columns: guard columns
WITHOUT connections—protecting your
analytical column has never been this easy!

similar
DuraGuard, EZ-Guard, Guardian

Integra-Guard® built-in guard column

Continuous Tubing

T

4 \
Guard Column Liquid Phase

String indicates where the
analytical column begins.

Tag indicates guard column end.

Integra-Guard® columns are available for all
phases listed, for columns with 0.25, 0.32 or
0.53mm ID. If you don’t see what you need
here, contact us.
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Lower Detection Limits
with Ground-Breaking
Column Technology

Rxi® technology unifies outstanding inertness,
low bleed, and high reproducibility into a single
high performance column line. Take variation
out of the equation and get the most consistent
results for trace level analysis with Rxi® columns.

Visit us at www.restek.com/rxi

e RXi®-1ms (p. 41)
e Rxi®-1HT (p. 47)

- < Rxi®-5ms (p.41)
Make the Switch v+ Rxi®-5Sil MS (p. 42)
-~ to Rxi® columns! 2 «Rxi®-5HT (p.47)

Experience what Rxi® * Rxi®-XLB (p. 44)

did for many others b « Rxi®-624Sil MS (p. 46)
- Lower detection limits S0 e Rxi®-35Sil MS (p. 44)
- Better peak shape 7~ «Rxi®17 (p. 44)

« Accurate results * Rxi®-17Sil MS (p. 45)

« Rxi® guard/retention
gap columns (p. 40)
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Rxi® Columns Overview

(‘,) RXi 3-IN-1 TECHNOLOGY

Highest Inertness - Lowest Bleed - Exceptional Reproducibility

Lower Detection Limits with Ground-Breaking Column Technology

Rxi® columns deliver more accurate, reliable trace-level results than any other fused sili-
ca column on the market. To ensure the highest level of performance, all Rxi® capillary
columns are manufactured and individually tested to meet stringent requirements for
exceptional inertness, low bleed, and unsurpassed column-to-column reproducibility.

Highest Inertness

Inertness is one of the most difficult attributes to achieve in an analytical column, but it
is one of the most critical as it improves peak shape, response, and retention time stabil-
ity. Rxi® technology produces the most inert columns available, providing:

+ Increased signal-to-noise ratios to improve low-level detection.
+ Reproducible retention times for positive identifications.
+ Improved response for polar, acidic, and basic compounds.

Increased Signal and Reproducible Retention Times

When capillaries are not sufficiently deactivated, peaks become asymmetric, resulting in
reduced signal and unpredictable retention times. As column activity increases, peak tail-
ing becomes more pronounced, reducing peak height and causing retention time to drift
(Figure 1). In practice, this means that sensitivity is lost and trace-level analytes cannot be
reliably determined. In addition, even compounds at higher concentrations may be
misidentified, due to retention time shifting.

A more significant problem for sample analysis is that retention time can vary with ana-
lyte concentration if the column is not highly inert. Since the amount of target analyte in
samples is unknown, retention times on a poorly deactivated column can easily vary
enough to move compounds outside of the retention time window (Figure 2). This can
result in inaccurate identifications and the need for manual integration and additional
review or analysis before results can be reported. Using inert Rxi® columns ensures that
compounds elute with good signal-to-noise ratios at expected retention times, regardless
of analyte concentration.

Figure 1 As column activity increases, signal decreases and retention
time shifts.

High inertness

« Symmetric peaks

- Strong response

- Accurate, low-level detection

Poor inertness

+ Reduced sensitivity
- Misidentification

- Incorrect results

f
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Rxi® Columns Overview

Figure 3 An Rxi®-5ms column gives Figure 2 Analyte levels in samples are unknown; only inert columns, which pre-
the highest response for both basic vent concentration from affecting retention time, can assure accurate results.
and acidic compounds. A: Pyridine on non-Rxi® column B: Pyridine on-Rxi® column
2 ng of pyridine Retention times vary with Predictable retention
1000 concentration; poor peak times, regardless of
('
= shape requires manual concentration; easy,
g integration and additional accurate integration.
£ review.
&
=
o
o
9
o
Column
2 ng of 2,4-dinitrophenol [«———10ng, 226 min. «— 10ng, 239 min.
2.5 ng, 2.28 min. 1 ng, 2.40 min.
0.300 1 /_ o
& oo 1.0 ng, 232 min. 0.5 ng, 2.41 min.
§ k
O 02001
i
g oo 210 220 230 240 250 260 270 280 Time. 225 230 2.35 240 245 2.50 255 2.60 Time.
8. GC_EX01118 GC_EX01119
»v 0.100
& extracted ion chromatogram, m/z 79

Improved Response for Difficult Compounds

Another reason column inertness is important for trace-level analysis is that many acidic,
basic, and polar compounds will tail significantly and become difficult to analyze if the col-
umn contains active sites. The remarkable neutrality of Rxi® columns solves this problem
and allows a wide range of compounds to be analyzed with high sensitivity, often on a sin-
gle column. All Rxi® columns are exceptionally inert as demonstrated in Figure 3 by high
response factors for both pyridine (basic) and 2,4-dinitrophenol (acidic). Rxi® columns reli-
ably produce highly symmetric peaks and improved responses for difficult compounds,
indicating greater inertness than columns produced by other manufacturers (Figure 4).

0.000

Column

Comparison of 30m x 0.25mm ID, 0.25um
columns.

Figure 4 Rxi® columns are the most inert columns on the market providing
. . the most symmetric peak shape for basic compounds, such as pyridine.

Innovation & Service 0
“When my research group needed a glEa L,E, Symmetric peaks give high response
GC column for a chiral separation, S =] and predictable retention times.
Restek was the only company that
offered to provide us with test 7
columns to evaluate. The willingness 8
of Restek to work with us to find a
solution to our separation problem is
exceptional.” .

5 2
Joe Dinnocenzo, = 2
Professor of Chemistry ) =
Director, Center for R é
Photoinduced Charge Transfer @
University of Rochester
How can we help you today? N
Contact support@restek.com or your L Y
local Restek representative for helpful, — S
knowledgeable technical support. Toh T P ok w0 a0 o 290

Time (min)
Comparison of 30m x 0.25mm ID, 0.25um 5% diphenyl columns, 2ng pyridine on-column, helium carrier gas,
Oven temp.: 50°C (3 min.) to 180°C @ 35°C/min. (5 min.), Det.: FID @ 250°C
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Lowest Bleed

Rxi® columns are more stable at high temperatures than any other manufacturer’s column (Figure 5), resulting in higher system sen-
sitivity. This low-bleed characteristic is the result of superior stabilization achieved by optimizing polymer cross-linking and surface

Rxi® Columns Overview

deactivation technologies. Benefits of using ultra-low bleed Rxi® columns include:

+ Increased sensitivity, for lower detection limits and better matches to mass spectral libraries.

« Faster system stabilization.

» Reduced detector contamination and less downtime for maintenance.

Figure 5 Rxi® columns have the

_

Improve sensitivity and accuracy at trace
levels with low bleed Rxi® columns.

Reference Peak
1ng tridecane

lowest bleed among all major brands of columns.

350°C

DB-5ms

r20.0

F175

r15.0

125

r10.0

3
L75 pr—
HP-5ms
ZB-5ms
7>% | VE-5ms
ZB-5

F2.5

GC_EV00822

A Rxi®-5ms Loo Comparison of 30m x 0.25mm ID,
’ 0.25um 5%-diphenyl columns at
330°C through 350°C; hydrogen
0 3 4 5 g 10 19 14 16 18 20 » 24 carrier gas; flame ionization

detection.

Exceptional Reproducibility

Chromatographers today need to know that every column they receive is going to perform the same way as the column it replaces.
Unmatched manufacturing precision and stringent quality control mean Rxi® columns exceed industry standards, resulting in the best
column-to-column reproducibility available as measured by efficiency, retention, bleed, and inertness (Figure 6).

—

i

picaamp
m
=}
S
—
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3 4

o
—

Figure 6 Rxi® columns are engineered to assure column-to-column and lot-to-lot reproducibility.

Column 722883
Batch #1

g

N
IR |

Column 717989
Batch #2

Column 720331

1T -

!JJ A /\ Batch #3
i
o 1 2 7 8 9 10 11 12 13 14
GC_EV00819
Column: Rxi®-5ms, 30m, 0.25mm ID, 0.25um (cat.# 13423) 1. 1,6-hexanediol
Sample: 500ug/mL Isothermal Column Test Mix in toluene 2. 4-chlorophenol
Inj.: 1.0uL, split injection (split ratio 1:100), 4mm single gooseneck inlet liner 3. methyl nonanoate
) with wool (cat.# 22405) 4. 1-decylamine
Inj. temp.: 250°C 5. tridecane
Carrier gas: hydrogen, constant flow 6. 1-undecanol
Linear velocity: - 38cm/sec. @ 135°C 7. acenaphthylene
Oven temp.: 135°C 8. pentadecane
Det.: FID @ 330°C
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Rxi® Columns Overview

Column Cross-Reference Table

Rxi® columns produce the same selectivity as competitor columns, but are much more inert, exhibit lower bleed, and offer
exceptional reproducibility. For more accurate, reliable trace-level results, choose Rxi® columns.

Phase
Restek Composition

100% dimethyl
polysiloxane

100% dimethyl
polysiloxane

5% diphenyl/
95% dimethyl
polysiloxane

5% phenyl, 95% dimethyl
arylene polysiloxane

5% diphenyl/95%
dimethyl polysiloxane

MARKRVA

arylene/methyl
modified polysiloxane

LB Bl 6% cyanopropylphenyl,
94% dimethyl arylene
polysiloxane

35% phenyl, 65% dimethyl
arylene polysiloxane

50% diphenyl/50%
dimethyl polysiloxane

5096 phenyl, 50% dimethy!
arylene polysiloxane

Varian/
Agilent Chrompack SGE | Phenomenex | Machery-Nagel | Supelco
HP-1ms UL DB-1ms UL, VF-Ims BP-1 ZB-1 Optima-1 SPB-1
HP-1, HP-1ms, DB-1 CP-Sil 5 ZB-1ms Optima-1ms Equity-1
DB-1ms, Ultra-1 CP Sil 5 CB Low Bleed/MS Optima-1ms Accent
DB-1HT VF-1HT ZB-1HT
HP-5ms UI, CP-Sil 8 BP-5 7B-5 Optima-5 SPB-5
HP-5, HP-5ms, CP Sil 8 CB ZB-5ms Optima-5ms Equity-5
DB-5, Ultra-2
DB-5ms UI, DB-5ms VF-5ms BPX-5  ZB-5ms Optima-5ms Accent  SLB-5ms
CP-Sil 8 CB Low Bleed/MS
DB-5HT VF-5HT ZB-5HT
DB-XLB VF-Xms MR1 Optima-XLB
DB-624, HP-624 VF-624ms BP-624 7B-624 Optima-624
DB-35ms VF-35ms BP-35  MR2 Optima-35ms
HP-17, DB-17, CP-Sil 24 CB 7B-50 Optima-17
DB-608, HP-50+
DB-17ms, HP-17, VF-17ms BPX-50  7B-50 Optima-17ms
DB-17 CP-Sil 24 CB

Visit www.restek.com/rxi for detailed comparisons
and to learn how exceptional Rxi® inertness, bleed,
and reproducibility can improve your data.

Use Rxi® Guard/Retention

Gap Columns to protect your
analytical column and help focus
analytes.

Rxi® Guard/Retention Gap Columns (fused silica)

+ Extend column lifetime.

+ Excellent inertness—obtain lower detection limits for active compounds.
+ Sharper chromatographic peaks by utilizing retention gap technology.

+ Maximum temperature: 360°C.

Nominal ID Nominal OD 5-Meter 5-Meter/6-pk. 10-Meter 10-Meter/6-pk.
0.25mm 0.37 = 0.04mm 10029 10029-600 10059 10059-600
0.32mm 0.45 =+ 0.04mm 10039 10039-600 10064 10064-600
0.53mm 0.69 = 0.05mm 10054 10054-600 10073 10073-600
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Rxi®-1ms Columns (fused silica)
(nonpolar phase, Crossbond® 100% dimethyl polysiloxane)

+ General purpose columns for drugs of abuse, essential oils, hydrocarbons, pesticides, CH,
PCB congeners (e.g. Aroclor mixes), sulfur compounds, amines, solvent impurities, |
simulated distillation, oxygenates, gasoline range organics (GRO), refinery gases. —Si—0—
+ Tested and guaranteed for ultra-low bleed—improved signal-to-noise ratio, for |
better sensitivity and mass spectral integrity. CH
+ Temperature range: -60 °C to 330/350 °C (bleed tested temperature/maximum 13007
o

operating temperature).
+ Equivalent to USP G2 phase.

Rxi®-1ms, Rxi®-5ms

Rxi®-1ms Structure

similar
D & temp. limits 15Meter  30-Meter  60-Meter DB-1, DB-1ms, HP-1, HP-1ms, Ultra-1, SPB-1,
0.25mm 0.25um -60 to 330/350°C 13320 13323 13326 Equity-1, VF-1ms, CP-Sil 5 CB Low Bleed/Ms
0.50um -60 to 330/350°C 13335 13338 13341
1.00um -60 to 330/350°C 13350 13353 13356
0.32mm 0.25um -60 to 330/350°C 13321 13324 13327
0.50um -60 to 330/350°C 13336 13339 13342 :
1.00um -60 to 330/350°C 13351 13354 13357 literature
4.00um -60 to 330/350°C 13396 Rxi®-1ms: The
0.53mm 0.50um -60 to 330/350°C 13337 13340 Ultimate High
1.00um -60 to 330/350°C 13352 13355 Performance Fused
1.50um -60 to 330/350°C 13367 13370 13373 silica Capillary
Column
D df temp. limits 10-Meter 12-Meter 20-Meter 25-Meter 50-Meter Download your free
0.10mm 0.10um -60 to 330/350°C 13301 copy from
0.18mm 0.18um -60 to 330/350°C 13302 www.restek.com
0.36um -60 to 330/350°C 13311 )
0.20mm 0.33um -60 to 330/350°C 13397 13398 13399 lit. cat# 5800758

Rxi®-5ms Columns (fused silica)
(low polarity phase, Crossbond® 5% diphenyl/95% dimethyl polysiloxane)

Rxi®-5ms Structure

+ General purpose columns for semivolatiles, phenols, amines, residual solvents, drugs
of abuse, pesticides, PCB congeners (e.g. Aroclor mixes), solvent impurities. © CH,
* Most inert column on the market. | |
+ Tested and guaranteed for ultra-low bleed—improved signal-to-noise ratio, for —Si—O0— | [—S8—0—
better sensitivity and mass spectral integrity. | |
+ Temperature range: -60 °C to 330/350 °C (bleed tested temperature/maximum @ CH,
operating temperature). 5% 95%
Equivalent to USP G27 phase. similar
D df temp. limits 15-Meter 30-Meter 60-Meter DB-5, HP-5, HP-5ms, Ultra-2, SPB-5, Equity-5,
0.25mm 0.25um -60 to 330/350°C 13420 13423 13426 Cp-sil8
0.40um -60 to 330/350°C 13481
0.50um -60 to 330/350°C 13435 13438 13441
1.00um -60 to 330/350°C 13450 13453 13456
0.32mm 0.25um -60 to 330/350°C 13421 13424 13427
0.50um -60 to 330/350°C 13436 13439 13442
1.00um -60 to 330/350°C 13451 13454 13457
0.53mm 0.25um -60 to 330/350°C 13422 13425
0.50um -60 to 330/350°C 13437 13440 .
1.00um -60 to 330/350°C 13452 13455 I Iterature
1.50um -60 to 330/350°C 13467 13470 Rxi®-5ms Columns
D df temp. limits 12-Meter 20-Meter 25-Meter 50-Meter Download your free
0.10mm 0.10um -60 to 330/350°C 13401 copy from
0.18mm 0.18um -60 to 330/350°C 13402 www.restek.com
0.30um -60 to 330/350°C 13409 lit. cat.# 580046A
0.36um -60 to 330/350°C 13411
0.20mm 0.33um -60 to 330/350°C 13497 13498 13499
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Rxi®-5Sil MS
Rxi®-5Sil MS Columns (fused silica)

(low polarity Crossbond® silarylene phase; selectivity close to 5% phenyl/
95% dimethyl arylene polysiloxane)

Rxi®-5Sil MS Structure + Engineered to be a low bleed GC/MS column.
+ Excellent inertness for active compounds.

E + General purpose columns—ideal for GC/MS analysis of polycyclic aromatic
3 3

o cH compounds, chlorinated hydrocarbons, phthalates, phenols, amines,

Sli _o sli @ sli —0o organochlorine pesticides, organophosphorus pesticides, drugs, solvent impurities,

| | and hydrocarbons.

CH, CH, CH, + Temperature range: -60 °C to 350 °C.

X y The Rxi®-5Sil MS stationary phase incorporates phenyl groups in the polymer back-

similar bone. This improves thermal stability, reduces bleed, and makes the phase less prone to
oxidation. Rxi®-55il MS columns are ideal for GC/MS applications requiring high

DB-5ms, VF-5ms, CP-Sil 8 Low-Bleed/MS, sensitivity, including use in ion trap systems.
DB-5ms Ul, Rtx-5Sil MS

D df temp. limits 15-Meter 30-Meter 60-Meter
0.25mm  0.10um  -60 to 330/350°C 13605 13608
0.25um  -60 to 330/350°C 13620 13623 13626
0.50um  -60 to 330/350°C 13635 13638
1.00um__-60 to 325/350°C 13650 13653 13697
0.32mm  0.25um  -60 to 330/350°C 13621 13624
0.50um  -60 to 330/350°C 13639
1.00um__-60 to 325/350°C 13654
0.53mm  1.50um  -60 to 310/330°C 13670
D df temp. limits 10-Meter 20-Meter 40-Meter

0.10mm__ 0.10um -60 to 330/350°C 43601

0.18mm  0.10um -60 to 320/350°C
0.18um  -60 to 330/350°C 43602 43605
0.36um  -60 to 330/350°C 43604

Rxi®-5Sil MS with Integra-Guard®
Get the protection without the connection!
+ Extend column lifetime.

_._BEL._SE'.'_M_W literature + Eliminate leaks with a built-in retention gap.
: Rxi®-5Sil MS: + Inertness verified by isothermal testing.
Exceptionally Inert Description aty. cat.# price
Columns for GC/MS 15m, 0.25mm ID, 0.25um Rxi-5Sil MS w/10m Integra-Guard Column ea. 13620-127
:::; ’s"’e‘: Level 30m, 0.25mm ID, 0.25um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13623124
30m, 0.25mm ID, 0.25um Rxi-5Sil MS w/10m Integra-Guard Column ea. 13623-127
lit. cat.# GNFL1061 15m, 0.25mm ID, 0.50um Rxi-5Sil MS w/5m Integra-Guard Column ea.  13635-124
30m, 0.25mm ID, 0.50um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13638-124
30m, 0.25mm ID, 0.50um Rxi-5Sil MS w/10m Integra-Guard Column ea. 13638-127
Developing New 30m, 0.32mm ID, 0.50um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13639-125
Methods for 30m, 0.32mm ID, 1.00um Rxi-5Sil MS w/5m Integra-Guard Column ea. 13654-125
Pesticides in Dietary
Supplements Phases currently available as
lit. cat# PHAN1242 Integra-Guard® columns
£ \ Rtx®-1
Integra-Guard® built-in guard column - \ Rtx®-5
Download your free . ’ Rtx®-5MS
copies from Continuous Tubing _ Rxi®-5Sil MS
www.restek.com —E— Rtx®-624
- - Rtx®-1301
4 \ Rtx®-1701
Guard Column Liquid Phase Stabilwax®

See page 35 for
more information.

Integra-Guard® columns are available for all
phases listed, for columns with 0.25, 0.32 or
0.53mm ID. If you don't see what you need

here, contact us.

e I ; Australian Distributors |
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Rxi®-5Sil MS

Semivolatile organics for US EPA Method 8270 on an Rxi®-5Sil MS column.

Excellent

Column: Rxi®-5Sil MS, 30m, 0.25mm ID, response for
0.25um (cat.# 13623) 2,4-dinitrophenol

Sample: US EPA Method 8270D Mix, 1uL of RF=0.245
10ug/mL (IS 40ug/mL) -
8270 MegaMix® (cat.# 31850) 68
Benzoic Acid (cat.# 31879) EIC 184m/z
8270 Benzidines Mix (cat.# 31852)
Acid Surrogate Mix (4/89 SOW) (cat.# 31025)
Revised B/N Surrogate Mix (cat.# 31887)
1,4-Dioxane (cat.# 31853)
SV Internal Standard Mix (cat.# 31206)

Inj.: 1.0uL (10ng on-column concentration),
4mm Drilled Uniliner® (hole near bottom)
inlet liner (cat.# 20756),
pulsed splitless: pulse 25psi @ 0.2 min.,
60mL/min. @ 0.15 min.

Inj. temp.:  250°C

Carrier gas:  helium, constant flow

Flow rate: 1.2mL/min.

Oven temp.:  40°C (hold 1.0 min.) to 280°C @ 25°C/min.
to 320°C @ 5°C/min. (hold 1 min.)

Det.: MS

Transfer line

temp: 280°C

Scan range:  35-550amu

Tonization: EI

Mode: scan

58,59,60

69
62 70
71
63 66

33 37, / 67

61 | 64

J .,

4,80 5.005.20 5.40 5.605.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20 9.40 9.60

EIC

88,74,79m/z 82,83,84
9 Excellent

peak shape
of pyridine 8788 EIC

252m/z
/\ 78,79

280 290 3.00 310 320 330 3.40 Excellent
resolution

72 737477 L of PAHs

VS 1380 1400 1420
80 g5
z
8l 8 88
g o
4 92
3 A g3
2
C
| J )
WL A M
T T

T L T T T T T T
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00  14.00 15.00 16.00 17.00 18.00 min.
GC_EV00943

1. 1,4-dioxane 17. 4-methylphenol/3-methyiphenol 34. 2-methylnaphthalene 51. 2,4-dinitrophenol 66. hexachlorobenzene 83. bis(2-ethylhexyl) phthalate
2. n-nitrosodimethylamine 18. n-nitroso-di-n-propylamine 35. 1-methylnaphthalene 52. 4-nitrophenol 67. pentachlorophenol 84. chrysene-d12 (IS)
3. pyridine 19. hexachloroethane 36. hexachlorocyclopentadiene 53. 2,4-dinitrotoluene 68. phenanthrene-d10 (IS) 85. chrysene
c. toluene 20. nitrobenzene-d5 (SS) 37. 2,4,6-trichlorophenol 54. dibenzofuran 69. phenanthrene 86. di-n-octyl phthalate
4. 2-fluorophenol (SS) 21. nitrobenzene 38. 2,4,5-trichlorophenol 55. 2,3,5,6-tetrachlorophenol 70. anthracene 87. benzo(b)fluoranthene
5. phenol-d6 (SS) 22. isophorone 39. 2-fluorobiphenyl (SS) 56. 2,3,4,6-tetrachlorophenol 71. carbazole 88. benzo(k)fluoranthene
6. phenol 23. 2-nitrophenol 40. 2-chloronaphthalene 57. diethyl phthalate 72. di-n-butyl phthalate 89. benzo(a)pyrene
7. aniline 24. 2,4-dimethylphenol 41. 2-nitroaniline 58. 4-chlorophenyl phenyl ether 73. fluoranthene 90. perylene-d12 (IS)
8. bis(2-chloroethyl) ether 25. benzoic acid 42. 1,4-dinitrobenzene 59. fluorene 74. benzidine 91. indeno(1,2,3-cd)pyrene
9. 2-chlorophenol 26. bis(2-chloroethoxy)methane 43. dimethyl phthalate 60. 4-nitroanaline 75. pyrene-d10 (SS) 92. dibenzo(a,h)anthracene
10. 1,3-dichlorobenzene 27. 2,4-dichlorophenol 44. 1,3-dinitrobenzene 61. 4,6-dinitro-2-methylphenol 76. pyrene 93. benzo(ghi)perylene
11. 1,4-dichlorobenzene-d4 (IS) 28. 1,2,4-trichlorobenzene 45. 2,6-dinitrotoluene 62. n-nitrosodiphenylamine 77. p-terphenyl-d14 (SS)
12. 1,4-dichlorobenzene 29. naphthalene-d8 (IS) 46. 1,2-dinitrobenzene (diphenylamine) 78. 3,3"-dimethylbenzidine ¢ = contaminant
13. benzyl alcohol 30. naphthalene 47. acenaphthylene 63. 1,2-diphenylhydrazine (as 79. butyl benzyl phthalate
14. 1,2-dichlorobenzene 31. 4-chloroaniline 48. 3-nitroaniline azobenzene) 80. bis(2-ethylhexyl) adipate
15. 2-methylphenol 32. hexachlorobutadiene 49. acenaphthene-d10 (IS) 64. 2,4,6-tribromophenol (SS) 81. 3,3-dichlorobenzidine
16. bis(2-chloroisopropyl) ether 33. 4-chloro-3-methylphenol 50. acenaphthene 65. 4-bromophenyl phenyl ether 82. benzo(a)anthracene
Py e Australian Distributors
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Rxi®-XLB, Rxi®

similar
DB-XLB, VF-Xms

tech tip

In combination with an Rxi®-XLB column,
simple adjustments to the injection conditions
can greatly improve sensitivity for active and
high molecular weight Method 525.2 target
compounds.

By eliminating contact between the sample
and the hot metal surfaces in the injection
port, a Drilled Uniliner® inlet liner prevents
analytes from degrading in the injection port.

Rxi®-35Sil MS Structure

o- S|—R—S|

35% Y

O OSI

similar
DB-35ms, MR2, VF-35ms

Rxi®-17 Structure

@ CH,
I I

—Si— 0 — — Si— 0 —
I I
@ CH,
50% 50%
similar

DB-17, DB-608, CP-Sil 24 CB, HP-50+

44  www.restek.com RESTEK QQ_::—M on e W 461(0)2 9762 2004
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-35Sil MS, Rxi®-17

Rxi®-XLB Columns (fused silica)
(low polarity proprietary phase)

+ General purpose columns exhibiting extremely low bleed. Ideal for many GC/MS
applications, including pesticides, PCB congeners (e.g. Aroclor mixes), PAHs.

+ Unique selectivity.

¢ Temperature range: 30 °C to 360 °C.

D df temp. limits* 15-Meter 30-Meter 60-Meter
0.25mm  0.10um 30 to 340/360°C 13705 13708
0.25um 30 to 340/360°C 13720 13723 13726
0.50um 30 to 340/360°C 13738
1.00um 30 to 340/360°C 13750 13753
0.32mm  0.10um 30 to 340/360°C 13709
0.25um 30 to 340/360°C 13721 13724 13727
0.50um 30 to 340/360°C 13739
1.00um 30 to 340/360°C 13754
0.53mm  0.50um 30 to 340/360°C 13740
1.50um 30 to 320/340°C 13767 13770
D df temp. limits 10-Meter 20-Meter
0.10mm  0.10um 30 to 340/360°C 43701
0.18mm  0.18um 30 to 340/360°C 43702

*Maximum temperatures listed are for 15- and 30-meter lengths. Longer lengths may have a slightly reduced
maximum temperature.

Rxi®-35Sil MS Columns (fused silica)
(midpolarity phase; equivalent to 35% phenyl/65% dimethyl arylene polysiloxane)

+ Special selectivity and excellent inertness for substituted polar compounds, such as
drugs, pesticides, herbicides, PCBs, phenols, etc.

+ Very low bleed phase for GC/MS analysis.

+ Extended temperature range: 50 °C to 340/360 °C.

D df temp. limits 15-Meter 30-Meter
0.25mm  0.25um 50 to 340/360°C 13820 13823
0.50um 50 to 340/360°C 13835 13838
lum 50 to 320/340°C 13850 13853
0.32mm  0.25um 50 to 340/360°C 13821 13824
0.50um 50 to 340/360°C 13836 13839 More dimensions are
lum 50 to 320/340°C 13851 13854 now availablel
0.53mm  0.50um 50 to 320/340°C 13837 13840
lum 50 to 320/340°C 13852 13855

Rxi®-17 Columns (fused silica)
(midpolarity phase; Crossbond® 50% diphenyl/50% dimethyl polysiloxane)

+ General purpose columns for pesticides, herbicides, rosin acids, phthalate esters,
triglycerides, sterols.
* Temperature range: 40 °C to 320 °C.

D df temp. limits 15-Meter 30-Meter
0.25mm  0.25um 40 to 280/320°C 13520 13523
0.50um 40 to 280/320°C 13535 13538
1.00um 40 to 280/320°C 13550 13553
0.32mm  0.25um 40 to 280/320°C 13521 13524
0.50um 40 to 280/320°C 13536 13539
1.00um 40 to 280/320°C 13551 13554
0.53mm  0.25um 40 to 280/320°C 13522 13525
0.50um 40 to 280/320°C 13537 13540
0.83um 40 to 280/320°C 13569
1.00um 40 to 280/320°C 13552 13555
1.50um 40 to 280/320°C 13567 13570
D df temp. limits 10-Meter 20-Meter
0.10mm  0.10um 40 to 280/320°C 13501
0.18mm  0.18um 40 to 280/320°C 13502
Australian Distributors |
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Rxi®-17Sil MS

Rxi®-17Sil MS Structure

Q CH, CH, CH,
| | |
0-8i o-si 0-si— | —si
| | |
CH, CH, CH,
50% X Y

Rxi®-17Sil MS Columns (fused silica)
(midpolarity Crossbond® silarylene phase; equivalent to 50% phenyl/50% dimethy!
arylene polysiloxane)

* 340/360 °C upper temperature limits.

+ Excellent inertness and selectivity for active environmental compounds, such as PAHs.
+ Equivalent to USP phase G3.

» Low-bleed for use with sensitive detectors, such as MS.

+ Excellent separation of EU-PAHs, including fluoranthenes.

D df temp. limits* 15-Meter 30-Meter 60-Meter .
0.25mm  0.25um 40 to 340/360°C 14120 14123 14126 similar
0.32 0.25um 40 to 340/360°C 14121 14124
mm_0.25um 40 to 340/, DB-17ms, VF-17ms, BPX-50
D df temp. limits 10-Meter 20-Meter
0.10mm__0.10um 40 to 340/360°C 14101
0.18mm  0.18um 40 to 340/360°C 14102
0.36um 40 to 340/360°C 14111

*Maximum temperatures listed are for 15- and 30-meter lengths. Longer lengths may have a slightly reduced
maximum temperature.

Polycyclic Aromatic Hydrocarbons on Rxi®-17Sil MS
7
Excellent column for 8
PAH residues in food!
6 16
45
2
3
1
14 15
B LLAL LA LLU LA AL RAAA bl o
11.8 12.0 12.2 124
10
1262 26.4 266 26.8 27.0 27.2 27.4 27.6 27.8 28.0 282 284
12/13
21/22
17
20 23 94
18 19
25
26 97
A . o
T T T T T [ T T T T [ T T T T] T [ T T T [ T T T T [ T T T T [ T T T T]
5 10 15 20 25 30 35 40 min
GC_EV1160
1. Naphthalene 15. Benzo[ kJfluoranthene Column Rxi®-17Sil MS, 30 m, 0.25 mm ID, 0.25 um (cat.# 14123)
2. 2-Methylnaphthalene 16. Benzo(j)fluoranthene Sample SV Calibration Mix #5 / 610 PAH Mix (cat.# 31011)
3. 1-Methylnaphthalene 17. Benzo[ a]pyrene ) EPA Method 8310 PAH Mixture (cat.# 31841)
4. Acenaphthylene 18. 3-Methylcholanthrene Diluent: dichloromethane
5. Acenaphthene 19. Dibenz(a,h)acridine fr:)jggi::ion 10 ppm
6. Fluorene 20. Dibenz[ a,j]acridine d ) )
~ Inj. Vol.: 0.5 uL splitless (hold 1.75 min.)
7. Phenanthrene 21. Indeno[1,2,3-cd Jpyrene L . )
8. Anthracene 22. Dibenz[ ah Janthracene lI_:PeTrém ) 3A;(t)oo(S:YS XL PSS Split/Splitless w/Wool (cat.# 21718)
9. Fluoranthene 23. Benzo[ ghi]perylene Pujl.'ge FI%\.N' 75 mL/min
10. Pyrene 24. 7H-Dibenzo[ ¢,g]carbazole Oven ’ ’
11. Benz[ aJanthracene 25. Dibenzo[ a,e Jpyrene Oven Temp: 65 °C (hold 0.5 min.) to 220 °C at 15 °C/min. to 330 °C at 4 °C/min. (hold 15 min.)
12. Chrysene 26. Dibenzo(a,i)pyrene Carrier Gas He, constant flow
13. Triphenylene 27. Dibenzo(a,h)pyrene Flow Rate: 2.0 mL/min.
14. Benzo[ b Jfluoranthene Detector FID @ 320 °C
Instrument PE Clarus 600 GC
Acknowledgement  Instrument provided by PerkinElmer
Py . =3 Aunstrallan Distribitors |
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Rxi®-624Sil MS

Rxi®-624Sil MS Columns (fused silica)

(midpolarity Crossbond® silarylene phase; equivalent to 6% cyanopropylphenyl/

94% dimethyl arylene polysiloxane)

+ Low bleed, high thermal stability column—maximum temperatures up to 320 °C.
+ Inert—excellent peak shape for a wide range of compounds, including acidic and

|E basic compounds.
+ Selective—highly selective for residual solvents, great choice for USP<467>.
o- o- s| -R- S| + Manufactured for column-to-column reproducibility—well-suited for validated
methods.

Rxi®-624Sil MS Structure

D df temp. limits 20-Meter 30-Meter 60-Meter
0.18mm  1.00um  -20 to 300/320°C 13865
H. 0.25mm  1.40um -20 to 300/320°C 13868
siml la r 0.32mm  1.80um -20 to 300/320°C 13870 13872
DB-624, HP-624, VF-624, BP-624, ZB-624, 0.53mm  3.00um  -20 to 280/300°C 13871

AT-624,007-1301, G43R

literature

Rxi®-624Sil MS: The "Go To" GC Column for Fast,
Effective Volatile Impurities Method Development

Download your free copy from www.restek.com
lit. cat.# PHFL1245

Inertness comparison (basic compounds): primary, secondary, and tertiary amines on an Rxi®-624Sil MS
column.

Highly inert Rxi®-624Sil MS columns
give excellent peak symmetry for

s . H Tertiary Peaks Conc.
active primary amines. amine (a/mb)
I/ 1. Isopropylamine 100
Secondary 2. Diethylamine 100
amine Szt NS e? 3. Triethylamine 100
e N AN 5
H Column Rxi®-624SiIMS, 30 m, 0.32 mm ID, 1.8 um (cat.# 13870)
Sample
2 Diluent: DMSO
3 Conc.: 100 ug/mL
: Injection
Primary 2 3 Inj. Vol.: 1 L split (split ratio 20:1)
amine Liner: 5mm Single Gooseneck with Wool (cat.# 22973-200.1)
Inj. Temp. 250 °C
\l/ Oven
Oven Temp: 50 °C (hold 1 min.) to 200 °C at 20 °C/min. (hold 5 min.)
MNH: High activi Carrier Gas He, constant flow
Io\lnrg inaecmlmesslt,’ Linear Velocity: 37 cm/sec.
1 Detector FID @ 250 °C
1 \ ] Instrument Agilent/HP6890 GC

—T — T T T T T T T T T T T T
3.0 4.0 5.0
Time {min)

GC_PH1162
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GC COLUMNS | HIGH-PERFORMANCE Rxi COLUMNS
Rxi®-5HT, Rxi®-1HT

Looking for an
Inert and Low Bleed
High Temp Column?

GRxi

GCColumns

High temperature columns have thin films so
4 they need to be thoroughly deactivated.

d Restek’s Rxi® process offers better inertness

/ / n% and lower bleed than any other manufacturer.

1

Bleed Profiles of 5HT Columns

Il DB-5HT

W Varian-5HT
W Zebron-5HT
B Rxi®-5HT

400°C

0 10 20

Column: Rxi®-5HT (see notes for competitors), 30 m, 0.25 mm ID, 0.10 um (cat.# 13908)
For analytical conditions, visit www.restek.com and search for chromatogram GC_GN1144

Replace DB-5ht, ZB-5HT, and VF-5ht and
benefit from better data and lower bleed!

Rxi®-5HT Columns (fused silica) Rxi®-1HT Columns (fused silica)

(low polarity phase; 5% diphenyl/95% dimethyl polysiloxane) (100% dimethyl polysiloxane)

+ 40% longer lifetime from specially designed fused silica + Columns processed for high temperature
tubing. applications.

+ Columns processed for high temperature applications. + Temperature range: -60 to 400 °C*.

. . . o(Cx*
Temperature range: -60 to 400 °C*. D df  temp. limits 15-Meter 30-Meter

ID df temp. limits 15-Meter 30-Meter 0.25mm  0.10um -60 to 400°C 13950 13951
0.25mm  0.10um -60 to 400°C 13905 13908 0.25um_-60 to 400°C 13952
0.25um_-60 to 400°C 13923 0.32mm  0.10um -60 to 400°C 13953 13954
0.32mm  0.10um -60 to 400°C 13906 13909 0.25um__-60 to 400°C 13955
0.25um__-60 to 400°C 13924 0.53mm  0.15um_-60 to 400°C 13956
0.53mm_ 0.15um -60 to 400°C 13910 *Column is capable of going to 430°C, but column lifetime will be reduced.
*Column is capable of going to 430°C, but column lifetime will be reduced.
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General Purpose Columns

RESTEK

Website : www.chromtech.net.au E-mail : info@chromtech.net.au TelNo : 03 9762 2034 . . . in AUSTRALIA

RO N

Chemically bonded capillary
columns

« Allow for direct solvent injection onto column.
« Columns can be solvent rinsed.

Extensive GC column
selection

+ Available in many dimensions, including
variations in length, internal diameter, and
film thickness.

» Internal diameters include 0.10mm and 0.18mm
for faster analysis time and greater resolution.

Broad range of stationary
phases

+ Columns based on polysiloxane backbone;
functional groups added to the polymers to vary
selectivity:

Rtx®-1, Rtx®-5, Rtx®-5MS, Rtx®-20,
Rtx®-35, Rtx®-50, Rtx®-65, Rtx®-440,
Rtx®-200, Rtx®-200MS, Rtx®-1301,
Rtx®-624, Rtx®-1701, Rtx®-225,
Rtx®-2330, Rtx®-Wax, Stabilwax®

Rtx

GCColumns
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GC COLUMNS | GENERAL PURPOSE COLUMNS

Rtx®-1

Rtx®-1 Structure

Rtx®-1 Columns (fused silica)
(nonpolar phase; Crossbond® 100% dimethyl polysiloxane)

+ General purpose columns for solvent impurities, PCB congeners (e.g. Aroclor CH
mixes), simulated distillation, drugs of abuse, gases, natural gas odorants, sulfur | 8
compounds, essential oils, hydrocarbons, semivolatiles, pesticides, oxygenates. —Gi—0—
+ Temperature range: -60 °C to 350 °C. |
+ Equivalent to USP G1, G2, G38 phases. CH,
Rtx®-1 columns exhibit long lifetime and very low bleed at high operating tempera- 100%

tures. A proprietary synthesis process eliminates residual catalysts that could cause
degradation and increase bleed.

D df temp. limits* 15-Meter 30-Meter 60-Meter 105-Meter
0.25mm 0.10um  -60 to 330/350°C 10105 10108 10111 X X
0.25um  -60 to 330/350°C 10120 10123 10126 10129 Simi Ia r
0.50um  -60 to 330/350°C 10135 10138 10141 10144
1.00um _ -60 to 320/340°C 10150 10153 10156 10159 DB-1, DB-TMS, HP-1, HP-1MS, Ultra-1, SPB-1,
0.32mm 0.10um  -60 to 330/350°C 10106 10109 10112 Equity-1, MDN-1, VF-1ms, CP-Sil 5 CB
0.25um  -60 to 330/350°C 10121 10124 10127 10130
0.50um  -60 to 330/350°C 10136 10139 10142
1.00um  -60 to 320/340°C 10151 10154 10157 10160
1.50um  -60 to 310/330°C 10166 10169 10172 10175
3.00um  -60 to 280/300°C 10181 10184 10187 10190
4.00um  -60 to 280/300°C 10198
5.00um _-60 to 260/280°C 10176 10178 10180
0.53mm 0.10um -60 to 320/340°C 10107 10110
0.25um 60 to 320/340°C 10122 10125 10128
0.50um  -60 to 310/330°C 10137 10140 10143 a | SO
1.00um  -60 to 310/330°C 10152 10155 10158
1.50um  -60 to 310/330°C 10167 10170 10173 Metal MXT® Columns
3.00um  -60 to 270/290°C 10182 10185 10188 10189 Rugged, flexible, Siltek® treated stainless steel
5.00um  -60 to 270/290°C 10177 10179 10183 10194 tubing; inertness comparable to fused silica
7.00um  -60 to 240/260°C 10191 10192 10193 tubing. See page 115 for our MXT®-1 columns.
D df temp. limits 10-Meter 20-Meter 40-Meter
0.10mm 0.10um  -60 to 330/350°C 41101 41102
0.40um__-60 to 320/340°C 41103 41104
0.18mm 0.20um  -60 to 330/350°C 40101 40102 40103 itls a
0.40um  -60 to 320/340°C 40110 40111 40112

*Maximum temperatures listed are for 15- and 30-meter lengths. Longer lengths may have a slightly reduced
maximum temperature.

For exceptional inertness, ultra-low bleed, and
unsurpassed performance, choose Rxi®-1ms
columns! See pages 36-41.

Rtx®-1 with Integra-Guard® Column

Get the protection without the connection!

+ Extend column lifetime.

+ Eliminate leaks with a built-in retention gap.
« Inertness verified by isothermal testing.

®

Description qty. cat.# price Cross bo n d
30m, 0.25mm ID, 0.25um Rtx-1 w/5m Integra-Guard Column ea. 10123-124 reduces bleed, prolongs column lifetime, and
30m, 0.53mm ID, 1.00um Rtx-1 w/5m Integra-Guard Column ea.  10155-126 allows rejuvenation through solvent rinsing.
30m, 0.53mm ID, 5.00um Rtx-1 w/5m Integra-Guard Column ea. 10179-126

Sign up for Restek’s e-newsletter, The Buzz

www.restek.com/buzz
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GC COLUMNS | GENERAL PURPOSE COLUMNS

Rtx®-5/Rtx®-5MS Structure

Rtx®-5/Rtx®-5MS (fused silica)

+ General purpose columns for drugs, solvent impurities, pesticides, hydrocarbons,

@ CH, PCB congeners (e.g. Aroclor mixes), essential oils, semivolatiles.
| | + Temperature range: -60 °C to 350 °C.
—Si—0—| | —s —0— + Equivalent to USP G27 and G36 phases.
(Clj (;||.|3 The 5% diphenyl/95% dimethyl polysiloxane stationary phase is the most popular GC
5% 95% stationary phase and is used in a wide variety of applications. All residual catalysts and
low molecular weight fragments are removed from the Rtx®-5 polymer, providing a
o tight mono-modal distribution and extremely low bleed.
similar

DB-5, HP-5, HP-5MS, Ultra-2, SPB-5,
Equity-5, MDN-5, CP-Sil 8 CB

Rtx®-5 Columns (fused silica)

(low polarity phase; Crossbond® 5% diphenyl/95% dimethyl polysiloxane)

D df temp. limits* 15-Meter 30-Meter 60-Meter 105-Meter
NOTE: DB-5MS is a silarylene based 0.25mm  0.10um -60 to 330/350:C 10205 10208 10211 10214
polymer, similar to Rxi-55il MS. 0.25um -60 to 330/350°C 10220 10223 10226 10229
0.50um -60 to 330/350°C 10235 10238 10241 10244
1.00um -60 to 320/340°C 10250 10253 10256 10259
0.32mm  0.10um -60 to 330/350°C 10206 10209 10212 10215
0.25um -60 to 330/350°C 10221 10224 10227 10230
0.50um -60 to 330/350°C 10236 10239 10242 10245
1.00um  -60 to 330/350°C 10251 10254 10257 10260
. 1.50um  -60 to 310/330°C 10266 10269 10272 10275
Integra-Guard® built-in guard column 3.00um_-60 to 280/300°C_10281 10284 10287 10290
Continuous Tubing 0.53mm  0.10um -60 to 320/340°C 10207 10210 10213
- 0.25um -60 to 320/340°C 10222 10225 10228
T 0.50um -60 to 310/330°C 10237 10240 10243
1.00um -60 to 310/330°C 10252 10255 10258
1.50um -60 to 310/330°C 10267 10270 10273
Guard Column Liquid Phase 3.00um _-60 to 270/290°C_10282 10285 10288
5.00um -60 to 270/290°C 10277 10279 10283
Get the protection without the connection!
For Rtx®-5 and Rtx®-5MS columns with D df temp. limits 10-Meter 20-Meter 40-Meter
built-in Integra-Guard® guard columns, 0.10mm 0.10um -60 to 330/350°C 41201 41202
see page 35. 0.40um_-60 to 320/340°C 41203 41204
0.18mm  0.20um -60 to 325/340°C 40201 40202 40203
0.40um -60 to 315/330°C 40210 40211 40212
a | SO 6-pack 6-pack price if bought ~ savings Six columns
30-meter cat.# price separately of for the price
Metal MXT* Columns , 0.25mm ID, 0.25um  10223-600 of five!
Rugged, flexible, Siltek® treated stainless steel 0.25mm 1D, 0.50um 10238-600 .
tubing; inertness comparable to fused silica ' Other phases and
tubing. See page 116 for our MXT®-5 columns. 0.32mm ID, L0Oum - 10254-600 configurations
0.53mm ID, 1.50um 10270-600

Rtx°®-5 Amine Columns

*Maximum temperatures listed are for 15- and 30-meter lengths. Longer lengths

available on request.

See page 64. may have a slightly reduced maximum temperature.
Rtx®-5MS—Low-bleed GC/MS Columns (fused silica)
(low-polarity phase; Crossbond® 5% diphenyl/95% dimethyl polysiloxane)
Column specifically tested for low bleed performance.
MY )
It's a D df temp. limits 15-Meter 30-Meter 60-Meter
. . 0.25mm  0.10um -60 to 330/350°C 12605 12608 12611
For exceptional inertness, ultra-low bleed, and 0.25 60 to 330/350°C 12620 19623 19636
unsurpassed performance, choose Rxi®-5ms -2OHM 0 .
columns! See pages 36-41. 0.50um -60 to 330/350°C 12635 12638 12641
1.00um -60 to 325/350°C 12650 12653
0.32mm  0.10um -60 to 330/350°C 12606 12609 12612
0.25um_-60 to 330/350°C 12621 12624 12627
0.50um -60 to 330/350°C 12636 12639 12642
1.00um -60 to 325/350°C 12651 12654
0.53mm  0.50um -60 to 320/340°C 12637 12640
1.00um -60 to 320/340°C 12652 12655
1.50um -60 to 310/330°C 12667 12670
I , 3 p Australian Distributors |
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GC COLUMNS | GENERAL PURPOSE COLUMNS

Rtx®-20, Rtx®-35

Rtx®-20 Columns (fused silica) Rtx°-20 Structure

(low to midpolarity phase; Crossbond® 20% diphenyl/80% dimethyl polysiloxane)

* General purpose columns for volatile compounds, flavor compounds, © CH,
alcoholic beverages. | |
+ Temperature range: -20 °C to 320 °C. —Si—0— —Si—O0—
« Equivalent to USP G28, G32 phases. | |
O CH,
Rtx®-20 polymer is synthesized to exacting standards. All residual catalysts and low 209 N
molecular weight fragments are removed from the polymer, providing a tight mono- 0% 80%
modal distribution and extremely low bleed.
D df temp. limits 15-Meter 30-Meter Si mi | ar
0.25mm_ 0.25um -20 to 300/320°C 10320 10323
0.50um -20 to 290/310°C 10335 10338 SPB-20, AT-20, 007-7
1.00um -20 to 280/300°C 10350 10353
0.32mm_ 0.25um -20 to 300/320°C 10321 10324
0.50um -20 to 290/310°C 10336 10339
1.00um -20 to 280/300°C 10351 10354
0.53mm  0.25um -20 to 260/280°C 10322 10325
1.00um -20 to 260/280°C 10352 10355

Rtx®-35 Columns (fused silica) Rtx®-35 Structure

(midpolarity phase; Crossbond® 35% diphenyl/65% dimethyl polysiloxane)

* General purpose columns for organochlorine pesticides, PCB congeners (e.g.
Aroclor mixes), herbicides, pharmaceuticals, sterols, rosin acids, phthalate esters.

* Temperature range: 40 °C to 320 °C.

+ Equivalent to USP G42 phase.

An Rtx®-35 column is a popular confirmation column for pesticides and herbicides, in
conjunction with an Rtx®-5 or Rtx®-1701 column. The higher phenyl content causes
useful elution order and retention time changes.

D df temp. limits 15-Meter 30-Meter
0.25mm  0.25um 40 to 320°C 10420 10423

0.50um 40 to 310°C 10435 10438

1.00um 40 to 290°C 10450 10453
0.32mm_ 0.25um 40 to 320°C 10421 10424

0.50um 40 to 310°C 10436 10439

1.00um 40 to 290°C 10451 10454
0.53mm  0.25um 40 to 260/280°C 10422 10425

0.50um 40 to 300°C 10437 10440

1.00um 40 to 290°C 10452 10455

1.50um 40 to 280°C 10467 10470

3.00um 40 to 240/260°C 10482 10485
D df temp. limits 10-Meter 20-Meter
0.18mm  0.20um 40 to 300/320°C 40401 40402

0.40um 40 to 290/310°C 40410 40411

@ CH,
| |
—si—0o—||—si—o—
| |
@) CH,
35% 65%
similar

DB-35, HP-35, SPB-35, SPB-608

also

Metal MXT® Columns

Rugged, flexible, Siltek® treated stainless steel

tubing; inertness comparable to fused silica

tubing. See page 116 for our MXT®-20 columns
and page 117 for our MXT®-35 columns.

Rtx®-35 Amine Columns

See page 65.
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GC COLUMNS | GENERAL PURPOSE COLUMNS

Rtx®-50, Rtx®-65

Rtx®-50 Structure

7

—Si—O0—

CH,
100%

similar
HP-50, SPB-50, SP-2250

also

Metal MXT® Columns

Rugged, flexible, Siltek® treated stainless steel
tubing; inertness comparable to fused silica
tubing. See page 117 for our MXT®-50
columns.

Rtx®-65 Structure

@ CH,
[ [

—Si— 0 — —Si— 0 —
| |
@ CH,
65% 35%
similar

TAP-CB, 400-65HT, 007-65HT

also

Metal MXT® Columns

Rugged, flexible, Siltek® treated stainless steel
tubing; inertness comparable to fused silica
tubing. See page 117 for our MXT®-65
columns.
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Rtx°®-50 Columns (fused silica)
(midpolarity phase; Crossbond® 50% phenyl/50% methyl polysiloxane)

+ General purpose columns for pesticides, herbicides, rosin acids, phthalate esters,
triglycerides, sterols.

* Temperature range: 40 °C to 320 °C.

+ Equivalent to USP G3 phase.

The high thermal stability of Rtx®-50 columns makes possible dual-column analysis
with common phases such as Rtx®-1MS or Rtx®-5MS. Between analyses, high temper-
atures can be used to drive less volatile contaminants off of the column.

D df temp. limits 15-Meter 30-Meter
0.25mm  0.25um 40 to 300/320°C 10520 10523

0.50um 40 to 290/310°C 10535 10538

1.00um 40 to 280/300°C 10550 10553
0.32mm  0.25um 40 to 300/320°C 10521 10524

0.50um 40 to 290/310°C 10536 10539

1.00um 40 to 280/300°C 10551 10554
0.53mm  0.25um 40 to 280/300°C 10522

0.50um 40 to 270/290°C 10537 10540

0.83um 40 to 270/290°C 10569

1.00um 40 to 260/280°C 10552 10555

1.50um 40 to 250/270°C 10567 10570
D df temp. limits 10-Meter 20-Meter
0.18mm  0.20um 40 to 310/330°C 40501 40502

0.40um 40 to 300/320°C 40510 40511

Rtx®-65 Columns (fused silica)
(mid to high polarity phase; Crossbond® 65% diphenyl/35% dimethyl polysiloxane)

+ General purpose columns for phenols, fatty acids.
* Temperature range: 50 °C to 300 °C.
+ Equivalent to USP G17 phase.

The Rtx®-65 phase contains the highest phenyl content of any bonded stationary phase
available, to improve separation of aromatic compounds through increased phase-ana-
lyte interaction. A unique polarity makes these columns ideal for a variety of analyses,
from phenols to FAMEs. As a confirmation column for EPA Method 604 phenols, an
Rtx®-65 column produces a different elution order, compared to the primary Rtx®-5
column. Rtx®-65 columns elute FAMEs according to equivalent chain length, similar to
bonded Carbowax® columns, but the Rtx®-65 phase does not suffer the thermal stabil-
ity limitations of other polar stationary phases.

D df temp. limits 30-Meter
0.25mm  0.25um 50 to 300°C 17023
0.50um 50 to 280/300°C 17038
1.00um 50 to 260/280°C 17053
0.32mm  0.25um 50 to 300°C 17024
0.50um 50 to 280/300°C 17039
1.00um 50 to 260/280°C 17054
0.53mm  0.25um 50 to 290/300°C 17025
0.50um 50 to 270/290°C 17040
1.00um 50 to 250/270°C 17055
also crossbond®

Rtx®-65TG Columns
Tested specifically for triglycerides.
See page 72.

reduces bleed, prolongs column lifetime, and
allows rejuvenation through solvent rinsing.
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GC COLUMNS | GENERAL PURPOSE COLUMNS

Rtx®-440

Rtx°®-440 Columns (fused silica)
(midpolarity proprietary Crossbond® phase) reStek !

+ General purpose columns with unique selectivity for pesticides, PAHs, or other
semivolatiles. Ideal for low/trace level analyses.

+ Low bleed, high-resolution columns with unique selectivity.

+ Wide temperature range: 20 °C to 340 °C.

D df temp. limits 30-Meter
0.25mm_ 0.25um  20°C to 320/340°C 12923
0.50um  20°C to 320/340°C 12938
0.32mm  0.25um  20°C to 320/340°C 12924
0.50um _ 20°C to 320/340°C 12939
0.53mm  0.50um  20°C to 320/340°C 12940
1.00um  20°C to 320/340°C 12955

D df temp. limits 20-Meter 40-Meter
0.18mm 0.18um  20°C to 320/340°C 42902 42903

Organochlorine Pesticides (US EPA Method 8081A) on an Rtx®-440 column.
Column: Rtx®-440 30m, 0.32mm ID, 0.50um (cat.# 12939) 1. hexachlorocyclopentadiene
2. 2,4,5,6-tetrachloro-m-xylene (SS)
Sample: Organochlorine Pesticides Mix AB #2 (cat.# 32292), 3. cis-diallate
8-80ug/mL each component in ethyl acetate 4. trans-diallate
Chlorobenzilate (cat.# 32211) 1,000ug/mL in methanol 5. 0-BHC
Diallate (cis & trans) (custom) 1,000ug/mL in hexane
Hexachlorobenzene (cat.# 32231) 1,000ug/mL in acetone ? heéﬁf:hlombenzene
Hexachlorocyclopentadiene (cat.# 32232) 1,000ug/mL in methanol 8-