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Analyzing complex samples may 

require different types of specifi c GC 

detectors in order to meet detection 

limits, overcome matrix interferences, 

or confi rm unknown peaks. Forensic 

analysis often requires mass 

spectrometry to produce defensible 

data for possible use in a criminal trial. 

Therefore, it is not unusual in such 

situations to run a sample multiple 

times on different GC systems, each 

with a dedicated detector. Agilent 

offers a time-saving alternative: use 

our Capillary Flow Technology Splitter 

to split effl uent from a single column to 

two or three detectors on the same GC.

While the use of splitters is not new, 

the technique has been limited in its 

use due to technical challenges with 

the splitting hardware. For instance, 

optimal performance requires that a 

splitter be inert, have low thermal mass 

and dead volume, be leak free, allow 

no outgassing from sealing materials, 

and be capable of withstanding the 

temperatures used in the GC analysis.

A time-saving alternative to
running samples on multiple GCs

HERE’S HOW AGILENT’S TECHNOLOGY OVERCOMES 

PREVIOUS SPLITTER CHALLENGES:

With traditional splitters:

▪ Glass “Y” connectors can be 
diffi cult to assemble correctly, and 
the column or fused silica tubing 
can sometimes detach upon 
thermal cycling of the oven. 

▪ Some splitters use polyimide 
ferrules, which can outgas at high 
temperatures and develop leaks 
upon thermal cycling due to 
shrinkage of the polymer.

▪ Graphite ferrule splitters eliminate 
thermal cycling problems but may 
have trouble with inertness; they 
can outgas contaminants at high 
temperatures and can shed active 
particles into the sample path.

▪ There is the risk of atmospheric 
detector gas “leaking” into the 
mass spectrometer if make-up gas 
is not used for pressure 
compensation.

▪ The split ratio on various detectors 
depends on the length and internal 
diameter (i.d.) of the restrictor 
tubing. Selecting the correct 
dimensions requires calculations 
that can impact the 
chromatography, especially if using 
a mass spectrometer (vacuum).

With Agilent’s Capillary Flow 
Technology Splitter modules:

▪ The column and restrictors 
leading to the detectors attach to 
the module using metal ferrules 
that do not outgas, do not shed 
particles, will not detach, and 
eliminate leaks (even after oven 
cycles with temperatures as high 
as 350 °C).

▪ All surfaces are deactivated for a 
completely inert sample path.

▪ Aux EPC can be used to ensure 
there is no backfl ow of gas from 
a GC detector to an MSD, 
protecting the source from 
possible damage.

▪ A simple calculator, based on 
Microsoft® Excel, is used to 
determine the restrictor 
dimensions needed to attain a 
specifi c split ratio. See tips and 
tools for more information.

The Agilent Solution►Challenges
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How it works…
AGILENT OFFERS SEVERAL DIFFERENT SPLITTERS THAT 

USE OUR PROPRIETARY CAPILLARY FLOW TECHNOLOGY

To learn how you can increase productivity in your lab, visit www.agilent.com/chem/CapillaryFlowTechnology

2.  Two-way splitter with makeup gas. This splitter uses a 
source of makeup gas supplied by electronic pneumatics 
control (EPC). Use of an Aux EPC module maintains the 
splitter at a known and constant pressure, which allows 
easier splitting to vacuum detectors such as the MSD. It 
simplifi es the choice of splitter parameters, allowing all 
aspects of the chromatographic setup to be calculated. 
Constant pressure makeup allows the column to be run in 
constant fl ow mode. At the same time, a constant split 
ratio is maintained between two detectors of different 
operating pressures, such as the FPD and the MSD. 
Because the EPC pressure can be time programmed, useful 
operations like backfl ushing unwanted heavy materials 
from the column and changing columns in MSD systems 
without venting, are possible.

3. Three-way splitter with makeup gas. This 
splitter operates the same as the two-way 
splitter with makeup gas, but divides the 
effl uent from a column among three 
different detectors.

Figure 1. Plumbing diagram for the 
two-way splitter without makeup gas
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Restrictor 1

Splitter
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Note: A purged capillary fl ow device, such 

as a splitter, introduces an additional fl ow 

in the sample stream. For detectors that 

operate at low fl ow rates, like the MSD and 

TCD, some decrease in sensitivity will occur.

Figure 3. Plumbing diagram for the 
two-way splitter with makeup gas
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Figure 4. Two-way splitter with makeup
gas connections

Aux EPC or PCM

1.  Two-way splitter without makeup gas. This splitter 
divides the column effl uent to two different detectors. It is 
useful for labs that set up a single confi guration and use it 
without changing columns or parameters frequently. It is 
best used with column fl ows greater than 2 mL/min and 
with atmospheric pressure detectors. While it can be used 
for splitting to an MSD if care is taken in the setup, a 
two-way or three-way splitter with makeup gas is strongly 
recommended for MSD applications.
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Figure 2. Two-way splitter without
makeup gas connections

Inlet Det 1 Det 2

Restrictor 1

Splitter

Restrictor 2

Column

GC Oven

MSD

Aux EPC

Restrictor 3

Figure 5. Plumbing diagram for the three-way splitter with makeup gas
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Simultaneously collect data from multiple detectors

Laboratories that perform toxicology screens on forensic 
samples must rise to the challenge of having to analyze large 
numbers of samples containing complex matrix interferences. 
The Agilent system addresses these demands by combining fast 
GC to reduce the run time; the use of a Capillary Flow 
Technology splitter to simultaneously collect scan, SIM, and 

NPD data and backfl ush to prevent heavy matrix components 
from fouling the detectors; and Deconvolution Reporting 
Software (DRS) to simplify data interpretation. Total time 
savings was greater than 85%, not including the time saved by 
using DRS.

Figure 7. Chromatogram from screen of whole blood sample

Rapid Forensic Toxicology Screening Using an 

Agilent GC/MSD System using deconvolution 

reporting software (DRS)

Agilent Application Note 5989-6066EN
Industries: Forensics, Drug Testing
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To learn how you can increase productivity in your lab, visit www.agilent.com/chem/CapillaryFlowTechnology

Detect unknown trace pesticide residue 

without full-scan MS

Fruit and vegetable extracts are typically very complex to 
analyze. It is common to use selective GC detectors, such as 
NPD, ECD, and FPD, to look for trace pesticide residues in the 
extracts. Mass spectrometry is most often used to confi rm the 
hits from GC detectors. Figure 8 shows how the column effl uent 
can be split three ways to two GC detectors and an MSD. The 
splitter system is therefore capable of providing up to four 

signals (two GC signals, SIM, and full-scan chromatograms) 
from a single injection. By combing RTL, element-selective 
detector chromatograms, and the RTL pesticide database, a 
trace level pesticide residue was identifi ed without the full-scan 
mass spectrum.

Figure 8. Unknown compound detected by GC signals not found in strawberry extract TIC

Using RTL and 3-Way Splitter to Identify 

Unknown in Strawberry Extract

Agilent Application Note 5989-6007EN
Industries: Environmental, Foods

TIC

μECD
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Backfl ush reduces sample turnaround time

This example illustrates the use of a two-way splitter with 
makeup gas to backfl ush late-eluting impurities and high-boiling 
solvents/diluents in the analysis of residual solvents by 
headspace extraction and GC. Along with a faster oven cool-
down possible with the 7890 GC, backfl ushing decreases the 
sample turnaround time.

Figure 10. Backfl ush of class 1 residual solvents

Improved Retention Time, 

Area Repeatability, and 

Sensitivity for Analysis of 

Residual Solvents

Agilent Application Note 
5989-6079EN
Industries: Pharmaceutical

1. Methanol
2. 1,1 Dichloroethylene
3. Acetonitrile
4. Methylene chloride
5. Trans 1,2 dichloroethene
6. Hexane
7. Cis 1,2 dichloroethene
8. Nitrobenzene (co-elute with 7)
9. Trichloromethane
10. Carbon tetrachloride
11. Cyclohexane
 (co-elute with 10 and 12)
12. 1,1,1 trichloroethane
 (co-elute with 10 and 11)
13. Benzene
14. 1,2 dimethoxyethane
15. 1,2 dichloroethane
16. Trichloroethylene
17. Methyl cyclohexane
18. 1,4 dioxane
19. Pyridine
20. Toluene
21. 2 hexanone
22. Chlorobenzene
23. Ethylbenzene
24. DMF
25. M-xylene
26. P-xylene
27. O-xylene
28. N,N dimethylacetamide
29. Tetralin
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Figure 9. Class 1 and class 2 residual solvents
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To learn how you can increase productivity in your lab, visit www.agilent.com/chem/CapillaryFlowTechnology

Other uses for a three-way splitter

Think of Capillary Flow Technology modules as fl ow “building 
blocks” that can be confi gured in different ways to accomplish 
different tasks. For instance:

Two-Way Splitter
By plugging one of the ports, a three-way splitter can be used as 
a two-way splitter. A typical three-way splitter plumbing 
confi guration is shown in Figure 11.

Figure 12 depicts how the three-way splitter is converted to 
a two-way splitter. Port 1 is plugged (the plug can be made 
from a nut and ferrule plus a short length of stainless steel 
wire included in the splitter kit) and the column is connected 
to port 2. The two detector restrictors are connected to ports 
3 and 4.

Two Different Columns In, Two Detectors Out
Using the setup shown in Figure 13, a method can be used to 
inject into inlet 1 and column 1 while column 2 is unused. Inlet 2 
pressure is set at a low level that produces a small purge fl ow (at 
least 0.5 mL/min) through column 2. A second method can 
reverse the situation, purging column 1 while analyzing with 
inlet 2 and column 2.

This can be useful for laboratories that frequently need to use 
columns with different phases. Setup is the same as that for a 
two-way splitter, except that column fl ow in the calculations 
now equals the sum of the fl ows from columns 1 and 2.
Because the bleed from both columns enters the detectors 
simultaneously, low-bleed stationary phases should be used in 
this confi guration.

4 3

2

1

Det 3 out

Aux EPC in

Det 2 out

Column in

Det 1 out

Figure 11. Typical three-way splitter
plumbing confi guration

4 3

2

1

Det 2 out

Aux EPC in

Det 1 out

Plugged

Column in

Figure 12. Three-way splitter
confi gured as a two-way splitter

4 3

2

1

Det 2 out

Aux EPC in

Det 1 out

Column 1 in

Column 2 in

Figure 13. Column 2 is unused



Read: Agilent G3181B Two-Way Splitter Kit Without Makeup Gas Installation 
and Operation Guide Agilent Manual, G3181-90120;
Agilent G3180B Two-Way Splitter Kit With Makeup Gas Installation and 
Operation Guide Agilent Manual, G3180-90120;
Agilent G3183B Three-Way Splitter Kit Installation and Operation Guide; 
Agilent Manual, G3183-90120

Learn more: www.agilent.com/chem/CapillaryFlowTechnology

Buy online or fi nd an Agilent customer center in your country:
www.agilent.com/chem/contactus

U.S. and Canada: 1-800-227-9770 or agilent_inquiries@agilent.com

Europe: info_agilent@agilent.com

Asia Pacifi c: adinquiry_aplsca@agilent.com

Information, descriptions, and specifi cations in this 
publication are subject to change without notice. 

© Agilent Technologies, Inc. 2013
Printed in the U.S.A. June 10, 2013
5989-9667EN

What you need

to get faster analysis results

For more information

7890 GC or 6890N GC with two or three detectors

Splitter option or accessory

 ▪ On-site installation and verifi cation are strongly recommended.
Aux EPC module

 ▪ Aux EPC Purge Regulator Kit is recommended. 
 ▪ PCM can be used in place of Aux EPC but is not recommended for this application.
High-temperature SilTite ferrules and fi ttings

Deactivated silica tubing for detector restrictors

Splitter calculator software (included with the splitter option and accessory)
 ▪ Calculates the restrictor dimensions (internal diameter and length) required to obtain a  
  desired split ratio from the column to the multiple detectors.
 ▪ A set of eight typical confi gurations have been pre-calculated and are available in the  
  operator manual for each of the splitters. They apply to a wide variety of detector   
  combinations and split ratios.
Microsoft® Excel 97 or later



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


