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How to Correctly Diagnose the Source of Bleed Contamination

By Amanda Rigdon, Innovations Chemist

- Avoid lengthy inlet troubleshooting.

+ Reduce interference with correct solvent-septum compatibility.

Septum bleed is not common, but when it occurs
it is observed as sharp, repetitive peaks in high
temperature portions of an analysis. Bleed peaks
can come from either the injection port septum or
the vial cap septum. Interfering peaks and inaccu-
rate data can result, so it is important to correctly
identify the source and understand how to elimi-
nate or minimize the bleed.

Diagnose the Bleed Source

The bleed from either septum shows a similar pat-
tern (Figure 1), but it is easy to determine the
source with a simple test. Isolate the injection port
by setting the instrument to perform a run with-
out an injection. Perform an analysis; if the bleed
disappears, then the vial cap septum was the
source. Determining if the vial cap septum is the
source of the bleed can save time by preventing
unnecessary troubleshooting and maintenance of
the injection port. If the vial cap septum is causing
bleed, the problem can be eliminated or mini-
mized with the following considerations.

Check Solvent-Septum Compatibility
Most of the time, septum bleed is negligible.
However, when a solvent and vial cap septum are
incompatible, extreme contamination can occur.
Figure 2 compares the first and fifth injections
from a vial containing a derivatized amphetamine
sample. In this case, the septum bleed peaks are
almost as large as the analyte peaks. This level of
bleed can interfere with analyses, especially those
geared for trace levels. Reduce the risk of septum
bleed by using a compatibility chart, such as the
one in the on-line version of this article
(www.restek.com/general) to determine which
septum material is compatible with the sample sol-
vent used.

Use Lined Septa

Most vial cap septa are lined with a protective layer
of polytetrafluoroethylene (PTFE) to prevent sol-
vent attack. As shown in Figure 3, PTFE effectively
prevents septum breakdown due to solvent expo-
sure. In comparison, unlined septa exhibit bleed
after just 24 hours at room temperature. Bleed lev-
els for unlined septa varied by material, but even a
low level of bleed can interfere with integration
and is of particular concern for trace analyses
(Figure 4).

Figure 1 Sharp, repetitive peaks are typical of septum bleed from
the vial cap or injection port.
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Columns:
Sample:
Inj.:

Inj. temp.:
Carrier gas:
Flow rate:
Oven temp.:
Det.:

Rtx®-5MS, 30m, 0.25mm, 0.25im (cat.# 12623)

methylene chloride blank

1.0uL split (split ratio 10:1), 4mm split inlet liner w/ wool (cat.# 20782)
240°C

helium, constant flow

1.2mL/min.

70°C (hold 1 min.) to 290°C @ 20°C/min. (hold 13 min.)

FID @ 250°C

Figure 2 Contamination from septum bleed can cause significant
interference with target analytes.
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1. amphetamine

2. methamphetamine
3. MDA

1l 4. MDMA

2 5. MDEA
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5% Injection
1* Injection

Column:
Sample:

Inj.:

Inj. temp.:
Carrier gas:
Flow rate:
Oven temp.:
Det:
Transfer
Line temp.:
Scan range:
Tonization:
Mode:

. 24

Rtx®-5MS, 30m, 0.25mm ID, 0.25um (cat.# 12623)
100ug/mL each amphetamine, methamphetamine, MDA, MDMA, and MDEA
extracted from methanol and HFAA derivatized

GC_EX

GC_EX00981

1ul, splitless (hold 0.5 min.), 3.5mm custom splitless inlet liner w/ IP deacitvated wool

220°C

helium, constant flow

1.25mL/min.

70°C (hold 1 min.) to 290°C @ 15°C/min. (hold 4 min.)
MS

280°C
43-450amu
EI

scan
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Figure 3 PTFE lining prevents bleed due to

solvent/septum interaction.
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Figure 4 Unlined septa show bleed
contamination within 24 hours.

Vials were prepared with methylene chloride and stored at room temperature.

Total Bleed Area (pA*s)

O Natural Rubber
Vials were prepared with methylene chloride, sealed with caps contain-
ing septa that were inserted upside down in order to expose the non-PTFE
lined septum surface to the solvent, and stored at room temperature.

B Red Rubber O Silicone

Figure 5 Bleed contamination increases

over multiple injections.

9

3 o

7 7!\
@ — A

O
A/mwn \ \i/‘\
S5
= \-\ —+— PTFE/Natural Rubber |
bt
¢ \\\\.\\\ —=— PTFE/Red Rubber |
o ed Rubber
g —+— PTFE/Silicone .
K

H O H N W

o
N
ES
o
=)
—
o

Injection Number

12

Figure 6 This bar graph shows the volume

of solvent lost for three septum types.
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B PTFE/Natural Rubber ® PTFE/Red Rubber O PTFE/Silicone
Vials containing 300uL of methylene chloride were punctured and left

at room temperature for 24 hours.

Consider Resealability

Multiple injections can core the vial cap septum and lead to significant bleed.
Resistance to coring varies by septum material (Figure 5). Coring can be min-
imized by preparing separate vials for replicate injections, when feasible, and
by carefully considering the type of septum material when multiple injections
are necessary. Septum resealability also affects evaporative loss, which can be a
significant source of error for low volume samples. For example, a relatively
nonvolatile analyte in a volatile solvent can concentrate significantly due to
evaporative loss (Figure 6). Vials should be recapped when necessary for
extended runs or long term storage.

Conclusion

Septum bleed is not a very common occurrence, but when bleed does occur, it
is easy to assume the injection port septum is the source because the vial cap
septum often is not considered. However, correctly diagnosing the source of
bleed contamination can save time and effort by preventing unnecessary injec-
tion port maintenance. Effectively and efficiently reducing interfering peaks by
controlling septum bleed can significantly improve analytical performance,
particularly for trace analyses.

Crimp-Top Vials, Snap Seal™ Style—12 x 32mm, 11mm Crimp

Description 100-pk. 1000-pk.
2.0mL Clear Glass Vial w/White Graduated Marking Spot 24383 24384

2.0mL Amber Glass Vial w/White Graduated Marking Spot 24385 24386

2.0mL Clear Glass Vial without Graduated Marking Spot 21152 21153
2.0mL, 1T1Tmm Aluminum Crimp Seals with Septa

Description 100-pk. 1000-pk.
Silver Seal, PTFE/Natural Rubber Septa 21174 21175

Red Seal, PTFE/Red Rubber Septa 24355 24356

Silver Seal, PTFE/Silicone Septa 24359 24360
Limited Volume Inserts for 2.0mL Crimp-Top & Short-Cap,
Screw-Thread Vials

Description 100-pk. 1000-pk.
350uL Glass, Flat Bottom Insert w/ ID Ring 24692 24693

Rtx®-5MS—Low-bleed GC/MS Columns (fused silica)
(Crossbond® 5% diphenyl/95% dimethyl polysiloxane)

D df (um) temp. limits length cat. #
0.25mm 0.25 -60 to 330/350°C 30-Meter 12623
Split Liners for Agilent GCs
ID* x OD & Length (mm) qty- cat.#

4mm Split w/ Wool

4.0IDx 6.3 0D x78.5 ea. 20781

4.0IDx6.30Dx78.5 5-pk. 20782

4.0IDx 6.3 0D x78.5 25-pk. 20783

*Nominal ID at syringe needle expulsion point.
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Selecting the Right HPLC Guard Column

By Terry Reid, Technical Service

HPLC guard columns (cartridges) are installed in front of an analytical col-
umn in order to protect it from strongly retained impurities. Understanding
the significant factors that affect guard column performance can help you pro-
tect your analytical column and save money by extending column lifetime.

Packing & Dimensions

It is best to use a guard column that contains the same packing material as the
analytical column. In other words, the best guard column for a Pinnacle™ II
C18 analytical column is a Pinnacle™ II C18 guard column. Trident guard car-
tridges come in two lengths, 10mm or 20mm. The 10mm length is adequate
for most applications, but a 20mm guard should be considered for samples
that contain a lot of impurities, such as crude extracts. Regarding internal
diameter (ID), the general rule is that the guard column ID should be the same
as, or one size smaller than, the ID of the analytical column to prevent a loss
of efficiency.

Cartridge Holder Options

Trident guard cartridges can be used with three different styles of Trident
guard holder: integral, in-line, and direct. Note that guard cartridges from one
manufacturer should never be used in another manufacturer’s holder.

The Trident Integral guard system is a cost-effective, low dead volume option
that is recommended when purchasing a guard and analytical column at the
same time. This system includes an analytical column, a guard cartridge, and
extra frit, all of which are integrated into a single unit. The advantages of the
Trident Integral Guard column system are that it has the lowest dead volume
of any of the holders and is also the most cost effective option.

Restek also offers in-line and direct holders. Trident In-Line holders are tradi-
tional stand-alone style holders that require an additional piece of HPLC cap-
illary tubing to connect the guard holder to the analytical column. The Trident
Direct Holder differs in that it contains a threaded PEEK™ tip. The threaded
tip allows the holder to screw directly into the analytical column’s inlet end fit-
ting, eliminating the need for any additional tubing. The Trident In-Line and
Trident Direct holders both can be connected to any HPLC column, even
those from other manufacturers. Both these holders are available in either a
“with filter” or “without filter” version. The “with filter” versions have an XF
(extra filter) fitting that contains a cap frit that can be changed independently
of the guard cartridge.

Filters

The ID of the cap frit should match the ID of the guard cartridge; however, frit
porosity is largely a matter of preference. The smaller porosity will provide the
greatest protection against particles, but also may mean that the frit needs to
be changed more frequently. Choosing a filter porosity that matches the
porosity of the analytical column protects against particles lodging in the col-
umn inlet frit.

Restek offers a wide selection of HPLC guard options. An understanding of
the significance of different guard column parameters, including dimensions,
holder styles, and extra filters, can simplify the selection process. Choosing the
proper guard column will maximize the lifetime of your analytical column by
effectively protecting it from sample contaminants.

Trident In-Line T0mm guard
cartridge holder with filter

Components
XF
fitting mm_mm Guard Body
Cartridge
Cap
Frit
Assembled

Installed onto column

Trident Direct 10mm guard
cartridge holder with filter

Components
XF wm..v% Guard PEEK
fitting itting Cartridge Tip
Cap
Frit
Assembled

Installed onto column
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Trident Integral Guard System

Looking for
HPLC guard
column options?

\ Visit us at www.restek.com,
or call Technical Support at
800-356-1688, to discuss
your applications.

Cap
Frit

NEW! Waste Overflow Indicator for HPLC Systems

By Becky Wittrig, Ph.D, HPLC Product Marketing Manager

+ Avoid messy pooling around mobile phase waste containers.
+ Audible alarm instantly alerts user, preventing overflow.

« Compact, battery operated unit.

The new Restek Waste Overflow Indicator will help to keep your mobile phase waste where it belongs—
in the waste container! Compact, battery operated unit accomodates two lines and fits securely on 4-liter
solvent bottles. An audible alarm is given as the solvent waste container approaches capacity, giving you
time to empty or change the container. Another innovative design from Restek!

Waste Overflow Indicator for HPLC Systems

Description qty. cat.#
Waste Overflow Indicator for HPLC Systems kit 26543
Replacement AA Battery for the Waste Overflow Indicator ea. 26544
Replacement AA Batteries for the Waste Overflow Indicator 3-pk. 26545
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Peak Performers
Replacement Parts for Agilent FID Detectors

By Donna Lidgett, GC Accessories Product Marketing Manager and Sue Benes, GC Accessories Product Marketing Manager

innovation

Rugged design!

FID Replacement Jets

Standard Version

+ Engineered with a fluted tip to guide the capillary column into the jet.
+ Threads specially coated for easy installation and removal.

+ Special processing ensures the highest degree of cleanliness.

High-Performance Version
+ Similar to the standard version, but Siltek® treated.
+ Extremely inert, for use with active compounds.

Capillary Adaptable FID Replacement Jet for Agilent 5890/6890/6850 GCs

Similar to
0.011-Inch ID Tip Agilent part # qty. cat.# qty. cat.#
Standard, 0.011-Inch ID Tip 19244-80560 ea. 20670 3-pk. 20671
High-Performance Siltek® Treated, 0.011-Inch ID Tip 19244-80560 ea. 20672 3-pk. 20673
Capillary Dedicated FID Replacement Jet for Agilent 6890/6850/7890 GCs

Similar to
0.011-Inch ID Tip Agilent part # qty. cat.# qty. cat.#
Standard, 0.011-Inch ID Tip G1531-80560 ea. 21621 3-pk. 21682
High-Performance Siltek® Treated, 0.011-Inch ID Tip G1531-80560 ea. 21620 3-pk. 21683
Packed Column FID Replacement Jets for Agilent 5890/6890/6850 GCs

Similar to
0.018-Inch ID Tip* Agilent part # qty. cat.# qty. cat.#
Standard, 0.018-Inch ID Tip 18710-20119 ea. 21694 3-pk. 21695
High-Performance Siltek® Treated, 0.018-Inch ID Tip 18710-20119 ea. 21696 3-pk. 21697

Similar to
0.030-Inch ID Tip* Agilent part # qty- cat.# qty- cat.#
Standard, 0.030-Inch ID Tip 18789-80070 ea. 21688 3-pk. 21689
High-Performance Siltek® Treated, 0.030-Inch ID Tip 18789-80070 ea. 21686 3-pk. 21687

*0.018-inch ID jets: Used for most general-purpose packed column applications.
** (.030-inch ID jets: For packings that exhibit high bleed and that frequently clog the tip of smaller 0.018-inch jets.

tech

Which FID Jet Should I Use?
There are two FID jet configurations for Agilent GCs. The longer “adaptable” jet fits both 5890 and 6890 GCs, and can be used with capillary
or packed columns. The shorter “dedicated” jet is for the FID in the 6890 GC that is designed only for use with capillary columns.

FID Jet Removal Tool for Agilent 5890/6890/6850/7890 FIDs
+ Securely grips jet in socket for easy removal or installation.
+ Unique, ergonomic handle—easy to hold.

Slip tool ...loosen ...and
over FID jet... remove.
jet...

Description qty. cat.#

FID Jet Removal Tool for Agilent 5890/6890/6850/7890 FIDs ea. 22328

FID Gauge Pack for Agilent 5890 GCs
Pressure regulators and gauges for air & hydrogen. The '/s-inch bulkhead allows easy hookup to instru-
ment. Rated for inlet pressures to 250psi (1724kPa), outlet pressures of 0 to 60psi (0-414kPa).

Description qty. cat.#
FID Gauge Pack for Agilent 5890 GCs ea. 22071



Direct Replacement FID Collector Assembly Kit for Agilent 5890 GCs

Similar to
Description Agilent part # qty. cat.#
E) FID Collector Assembly Kit (includes insulators) 19231-60690 kit 23010
E) FID Collector Assembly Kit w/Siltek® Ignitor Castle — kit 21131

Replacement FID Parts for Agilent 5890 GCs

Similar to
Description Agilent part # aty. cat.#

19231-20970
19231-20960

*Also fits O Analytical 4410 detector (similar to OI part # 191833).

\
P
3
"

FID Base Weldment for Agilent GCs
* Meets or exceeds manufacturer’s performance.
+ Includes brass nut.

A) FID Collector (includes insulators) 19231-20950 ea. 21138
19231-20940
B) FID Collector Nut and Washer 5181-3311 set 21136
C) FID Ignitor* 19231-60680 ea. 21001
D) FID Ignitor Castle 19231-20910 ea. 21137
Siltek® FID Ignitor Castle — ea. 21135
@ *Also fits OI Analytical 4410 detector (similar to OI part # 191833).
> . B
S0
L O m Direct Replacement FID Collector Assembly Kit for Agilent 6890/6850/7890 GCs
m. ™ Similar to
D B Description Agilent part # qty. cat.#
D. - + 5) FID Collector Assembly Kit (includes insulator) G1531-60690 kit 21699
ﬂ m ﬂ 5) FID Collector Assembly Kit w/Siltek™ Ignitor Castle — kit 21132
g w
m m W Replacement FID Parts for Agilent 6890/6850/7890 GCs
ﬂ P ™ Similar to
. @ Description Agilent part # qty. cat.#
- 5 G1531-20690
c. ™ 1) FID Collector (includes insulators) G1531-20700 ea. 21139
o 19231-20940
4. 2) FID Collector Nut and Washer 5181-3311 set 21136
m 3) FID Ignitor* 19231-60680 ea. 21001
= 4) FID Ignitor Castle 19231-20910 ea. 21137
] Siltek® FID Ignitor Castle — ea. 21135
K]
g
£
2
e
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| _m“ Similar to
.._ 8 Description Agilent part # qty. cat.#
._w £ A) FID Base Weldment for Agilent 5890 GCs 19231-80580 ea. 23041
] - B) FID Base Weldment, Pack Column FID,
for Agilent 6850/6890 GCs G1531-80580 ea. 23052
C) FID Base Weldment, Capillary Column FID,
for Agilent 6850/6890 GCs G1531-80630 ea. 23053

Note: 6890 GC connections to EPC modules are not compatible with the 7890 EPC modules.

Spanner Wrench for Agilent 5890/6890/6850/7890 FID Collector Assemblies
« Easily remove the nut from the FID collector without damaging the nut.
+ Unique, ergonomic handle—easy to grip.

Easily loosen the

Australian Distributo
www.chromtech.net.au E-mail

Remove nut by aligning ..then turn ..and
FID ignitor the two pins on counter- remove.
castle. the bottom of the clockwise...

wrench with the
two open slots on

the nut...
Similar to
Description Agilent part # qty- cat.#
Spanner Wrench for Agilent 5890/6890/6850/7890
FID Collector Assembly 19231-00130 ea. 22329

e )0 e




NEW! Electron Multipliers for Mass Spectrometry

By Sue Benes, GC Accessories Product Marketing Manager

« The multi-dynode approach of all ETP electron multipliers results in longer
lifetimes and better sensitivity compared with channel electron multipliers or
continuous dynode multipliers.

+ Optimized ion and electronic optics and unique dynode shapes for maximum
performance.

« Increased surface area for enhanced sensitivity and extended operational life.

Features of ETP Electron Multipliers

« Proprietary specialized surface material resulting in very high secondary electron emission. Cat# 23074
« Air stable.

+ 2-year shelf life guarantee.

* Discrete dynode design results in extended operating life.

The electron multipliers manufactured by ETP use a proprietary dynode material. This material has a number of properties that
make it very suitable for use in an electron multiplier. It has very high secondary electron emission, which allows exceptional gain
to be achieved from each dynode. This material is also very stable in air. In fact, an ETP multiplier can be stored for years before
being used. As a direct result of the high stability of the active materials used in ETP multipliers, they come with a 2-year shelf life
warranty (store in original sealed package). Many testing laboratories take advantage of this long shelf life by keeping a replacement
ETP multiplier on hand, ready for immediate installation. This keeps the instrument down time to a minimum.

For a typical ETP electron multiplier for GC/MS, the total active dynode surface area is ~1000mm’. This can be compared to a standard
continuous dynode multiplier that has a total channel surface area of only around 160mm?’ (for a channel with Imm diameter and
50mm length). This increased surface area spreads out the work-load of the electron multiplication process over a larger area, effec-
tively slowing the aging process and improving operating life and gain stability.

ETP Electron Multipliers for Mass Spectrometry

Description qty. cat.#

Electron Multipliers for Agilent GC-MS and LC-MS

For Agilent 5970 GC-MS ea. 23072

For Agilent 5971, 5972, GCD GC-MS ea. 23073 for more info
For Agilent 5973 & 5975 GC-MS (includes mount for initial installation)*t ea. 23074

For Agilent 5973 & 5975 GC-MS and LC-MSD (Replacement Multiplier)*t ca. 23075 For more information on ETP
For Agilent LC-MSD (includes mount for initial installation)*t ca. 23076 Electron Multipliers, request
Electron Multipliers for Applied Biosystems (Sciex) lit. cat.# GNFL1000.

For API 300, 3000 & 4000 Applied Biosystems ea. 23077

*Note: The electron multipliers have been specifically developed to retrofit the original manufacturer’s equipment. The detector incor-
porates a modular design to facilitate ease of replacement and additional innovations intended to enhance performance. First time
installation requires a mount which includes the mechanical housing. After initial installation, only the replacement electron multiplier
is required.

TThis unit is designed for use in the 5975, 5973 GC and the LC/MSD.

please note

Other electron multipliers are available upon request. Call 800-356-1688 ext. 4, or contact your
local Restek representative, for information on other models.
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Using Guard Columns and Retention
mmﬁm m= mn Avmﬂ.n Nv Continued from page 2.

Segment coating technology eliminates problematic connections

Both retention gaps and guard columns must be coupled to the analytical col-
umn. While there are several types of effective coupling devices, all can create
dead volume and can be a potential source of leaks and reactivity. Segment
coating technology allows the retention gap or guard column to be built
directly in the same piece of tubing as the analytical column, eliminating the
connector and associated risks. This technology, available from Restek, is
termed Integra-Guard™ or Integra-Gap™ and is based on the static coating
method. In this process the capillary column is filled with a coating solution
of stationary phase in a volatile solvent. The column is sealed on one end and
on the other side a vacuum is applied. The solvent is evaporated and the dis-
solved polymer is deposited on the inside deactivated wall of the fused silica
column. The static coating method allows columns to be coated by segment.
When filling, for example, a 40m capillary with the coating solution, only 30m
are filled. The first 10m remain uncoated, having only the deactivation treat-
ment (Figure 1). This method deposits the stationary phase only in a desig-
nated portion of the capillary, creating the Integra-Guard™ or the Integra-
Gap™. The advantages of this technology are clear: eliminating the connector
removes a potential source of leaks and reduces dead volume. Additionally,
maintenance is faster and simpler since there is no manual connection to make.

Guard columns and retention gaps are useful tools to the practicing chemist,
and it is important to understand the difference between them. While they
help protect analytical columns and focus samples, respectively, they are also
a source of potential problems, such as leaks. Segment coating technology
offers a better solution—integrated columns containing both the guard or gap
section and the analytical column together in a single piece of tubing. These
Integra-Guard™ and Integra-Gap™ columns are a simple, effective solution;
they eliminate the risks of a separate connection and provide stable, accurate data.

Figure 1 Static coating allows Integra-Gap™ integrated retention
gaps to be built directly into the analytical column tubing.

Vacuum
I
——
10m
retention ga
40m gep
continuous 30m
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column =
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Attend a FREE Restek seminar covering basic
fundamentals and practical applications.
Special sections focus on method develop-
ment, transfer, and hands-on tips and tech-
niques.

Course Topics

« HPLC Separation Theory

« The HPLC (and UHPLC) Column
+ Developing a UHPLC Method

- Transferring Methods

« Tips and Techniques for UHPLC

Date Location Cat.#
United States

March 17 Columbia, MD 65765
March 18 Bridgewater, NJ 65766
March 20 Malvern, PA 65767
April 23 Atlanta, GA 65768
June 10 St. Louis, MO 65769
June 12 Cincinnati, OH 65770
June 13 Pittsburgh, PA 65771
Canada

April 24 Montreal, PQ 65772
April 21 Toronto, ON 65773
April 22 Toronto, ON 65774
April 23 Burlington, ON 65775

Visit us at www.restek.com/uhplc for more
information or to register.

Seating is limited—register today and learn
how to improve your analyses with UHPLC!
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You're Invited!

Relax after Pittcon and visit with
your friends from Restek.

Restek Hospitality Suite

Marriot New Orleans Convention Center
located at 859 Convention Center Blvd.,
New Orleans, LA.

Monday & Tuesday
March 3-4 from 5-8pm

Register online at
www.restek.com/pittcon,
or give us a call at 800-356-1688

See you at the show! Booth 2411

9001:2000 Lit. Cat.# GNAD1017

cert.# FM80397 © 2008 Restek Corporation.

Chromatography
Products

Australian Distributors — J
www.chromtech.net.au E-mail : info@chromtech.net.au Tel : +61 3 .ow_mm 2034 Fax : +61 3 9767 1169





