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Abstract 

Retention time locking was introduced over a decade ago
with the Agilent 6890 gas chromatograph. The next gener-
ation of GC from Agilent – the 7890A – has enhanced and
extended the functionality previously available, including
a new electronic pneumatic control system capable of
pressure control to the third decimal place. This applica-
tion demonstrates the ability of the EPC system to be used
for retention time locking at low pressures, in this case
with a 320-µm column on a 5975 GC-MS.

Introduction

The introduction of retention time locking (RTL)
with the 6890 GC gave users a new way of improv-
ing productivity by eliminating the need to con-
stantly update compound retention time data
whenever a column was trimmed or replaced. It
also allowed the same methods to be run on multi-
ple systems with the same retention times. The
introduction of eMethods further enhanced the
portability of these methods.

Low-Pressure Retention Time Locking 
with the 7890A GC

Application

Most RTL-based methods were established on
GC/MS systems, where a typical head pressure for
a 30 m × 0.25 µm id column is > 10 psi. With
setability to two decimal places, four-digit pressure
setpoints for such columns (for example, 11.54 psig)
result in excellent inter-instrument and intra-
instrument RTL precision. 

Amongst the many optimization tasks in GC
method development is deciding on the best
column dimension to select. This can realistically
only be determined with full knowledge of the
sample characteristics and analysis goals (that is,
components of interest, complexity, detection
limits required, and the matrix of the sample).
Larger diameter columns have the advantages of
ruggedness and sample capacity over smaller
dimension columns. The larger the diameter of the
column, the less pressure is needed to establish
optimal flows. However, for the most precise RTL,
one needs the ability to set pressure very precisely.
With two-decimal-place precision at low pressures
(for example, 1.28 psig), locking a system to a
target retention time is less precise for column
dimensions, such as 0.32-µm columns.

The 7890 GC’s fifth generation EPC provides excel-
lent low-pressure control, and with third-decimal-
place control of the pressure, providing the
precision demanded for RTL at low pressures. This
application explores the suitability of the 7890 for
RTL at low pressures with a 320-µm column and
uses a translation of the method described in Agi-
lent Technologies publication 5989-6569EN, “Reli-
able transfer of existing Agilent 6890/5973GC/MSD
methods to the new 7890/5975 GC/MSD.”
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Experimental

The method used for this example was translated
using the Agilent Method Translator software to
convert to a 250-µm id column method to a 320-µm
method. A series of standards was run from 10
ppb to 5 ppm to illustrate the performance of the
method, followed by trimming approximately 45
cm off the column and relocking the method.

peaks of interest, and relocking must be effective
or peak identification will fail on the different
column.

Samples were injected in triplicate to measure the
retention time precision of the locked method at
different concentrations from 0.01 to 5 ppm. 
Table 2 shows the performance metrics for the
retention time and also the correlation co-efficient
for the analysis. 

The initial retention times in Table 2 were achieved
at a head pressure of 3.761 psig. This setpoint was
determined from the retention time calibration and
relocking process to be appropriate to achieve the
target retention time of 11.112 min for the locking
compound fluoranthene. Table 3 shows the calibra-
tion data from the RTL runs.

Figure 1 shows the calibration curves correspond-
ing to the linearity metrics summarized in Table 2. 

Table 1. Method Conditions

Column HP-5 25 m × 0.32 µm × 0.52 µm 

p/n 19091J-112

Carrier gas Helium, constant pressure mode – 

nominal 3.761 psi

RTL peak Fluoranthene at 11.112 min

Split/splitless inlet 300 °C, pulsed splitless 7 psi for 0.3 in, 

50 mL/min purge at 0.75 min

Oven 55 °C (1.1 min) to 320 °C (6.5 min) at 

22.88 °C/min

Sample 1-µL injection, PAH 0.01 to 5 ppm 

concentration range

MSD Scan 45–400 u

Samples = 22

Autotune EM + 200V

Source = 230 °C

Quad = 150 °C

Transfer line = 280 °C

Table 2. Retention Time Precision of Low-Pressure RTL

Average 
retention RSD Calibration RT before Relocked ΔΔRT when
time (%) linearity (r2) relocking RT relocked

Naphthalene 5.884 0.055 0.997 5.809 5.876 0.008

Acenapthylene 7.753 0.045 0.997 7.676 7.746 0.007

Acenaphthene 7.968 0.044 0.997 7.893 7.959 0.009

Fluorene 8.562 0.048 0.997 8.486 8.556 0.006

Phenanthrene 9.702 0.089 0.997 9.621 9.692 0.010

Anthracene 9.752 0.044 0.996 9.671 9.746 0.006

Fluoranthene 11.119 0.031 0.996 11.041 11.116 0.003

Pyrene 11.388 0.090 0.996 11.308 11.383 0.005

Chrysene 12.808 0.094 0.996 12.719 12.799 0.009

Benz[a]anthracene 12.855 0.046 0.997 12.774 12.849 0.006

Benz[b]fluoranthene 14.285 0.045 0.995 14.168 14.277 0.008

Benz[k]fluoranthene 14.314 0.069 0.995 14.201 14.306 0.008

Benz[a]pyrene 14.815 0.035 0.996 14.686 14.807 0.008

Indeno[1,2,3-cd]pyrene 17.088 0.051 0.996 16.890 17.074 0.014

Dibenz[a,h]anthracene 17.098 0.066 0.995 16.903 17.082 0.016

Benzo[ghi]perylene 17.725 0.089 0.997 17.508 17.709 0.016

Table 3. RTL Data

Pressure Retention Deviation 
Run (psi)* time (mins) (seconds)

RTLOCK1.D 3.01 11.212 6.018

RTLOCK2.D 3.38 11.166 3.264

RTLOCK3.D 3.76 11.112 0.000

RTLOCK4.D 4.14 11.070 –2.508

RTLOCK5.D 4.51 11.020 –5.508

Maximum deviation 6.018 seconds

Correlation co-efficient 0.999

* Even though pressure setpoints used for RTL calibration need only be to be to two

decimal places, the ability to precisely set locking pressures based on the calibra-

tion curve requires setability to the third decimal place.

Results and Discussion

The test sample with 16 polynuclear aromatic
hydrocarbons (PAHs) was chosen for this example
as it covers a wide range of physical properties and
provides several challenging separations. This
requires the retention time precision to be as tight
as possible to ensure correct identification of the
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Figure 1. GCMS calibration curves for 16 PAHs using 320-µm id column with low-head pressure.
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Figure 2 presents overlayed chromatograms for the
replicate sample injections, showing the excellent
precision of the replicate injections summarized in
Table 2.

200000

600000

1000000

1400000

1800000

2200000

2600000

3000000

Time

Abundance

4.00

9.60 9.80 10.00 10.20 10.40 10.60 10.80 11.00 11.20 11.40

6.00 8.00 10.00 12.00 14.00 16.00 18.00

200000

600000

1000000

1400000

1800000

2200000

2600000

3000000

3400000

3800000

Time

Abundance

TIC: 1802024.D\data.ms

TIC: 1801023.D\data.ms

TIC: 1803025.D\data.ms

TIC: 1802024.D\data.ms

TIC: 1801023.D\data.ms

TIC: 1803025.D\data.ms

Figure 2. Overlay of three replicate injections of 2 ppm standard prior to column maintenance and relocking,
including a zoomed area of the four peaks from phenanthrene to pyrene.
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A 45-cm length of column was removed from the
column to simulate typical maintenance that may
be performed on a column during routine use. The
method was then relocked and the sample re-run
to check the efficacy of relocking at low pressure.
The relocked method had a resulting pressure of
3.168 psig. The change in locking pressure can,
over time, provide guidance as to the extent at
which column trimming can be undertaken with-
out the need for full re-locking of the method.

Figure 3 shows an overlay of the before and after
column trimming and the extent of the retention
time change. Figure 4 presents an overlay of chro-
matograms, one of the originals and one after
column trimming and relocking. The last two
columns of Table 2 compare the relocked retention
times of target compounds to the originals.
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Figure 3. Overlay of injection before and after column maintenance showing the extent of retention time variation,
including a zoomed area of the four peaks from phenanthrene to pyrene
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Figure 4. Overlay of injections before and after column maintenance and relocking, including a zoomed area of the four
peaks from phenanthrene to pyrene.

Conclusions

This application demonstrates the ability of the
7890 GC system to perform RTL at low pressures
(sub 5 psi), such as those experienced when using a
320-µm column in a GC-MS system.  The average
retention time variation before and after column
maintenance for a 16-PAH mixture is less than 0.5
sec, providing high confidence in peak assignments,
even with critical separations.

For More Information

For more information on our products and services,
visit our Web site at www.agilent.com/chem.



Agilent shall not be liable for errors contained herein or for incidental or consequential

damages in connection with the furnishing, performance, or use of this material.

Information, descriptions, and specifications in this publication are subject to change

without notice.

© Agilent Technologies, Inc. 2008

Printed in the USA

July 11, 2008

5989-8366EN

www.agilent.com/chem



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


