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Research Report

Validation of a Diffusive Sampler for Monitoring
the Siloxane Hexamethyldisiloxane (L2) in Air

Abstract

A sampling method using the SKC Cat. No. 575-001 diffusive sampler has been partially
validated for sampling the siloxane hexamethyldisiloxane (L2). A desorption efficiency (DE) study
was conducted at 0.1 to 2.0 times the in-house exposure level (200 ppm) for an 8-hour period. L2
had an average DE of 102.9% at 20% relative humidity (RH). The sampling rate was determined
at 400 ppm, 80% RH and at 30 C. L2 has a mean sampling rate of 9.98 ml/min with a relative
standard deviation (RSD) of 4.30% based on 24 analyses.

L2 showed a < 10% loss when stored for 3 weeks at refrigerator (< 39.2 F [4 C]) temperatures
and for 1 week at ambient (22 C) temperature. The Cat. No. 575-001 diffusive sampler was
desorbed in 2 ml of 10:90 acetone:carbon disulfide and analyzed by gas chromatography (GC)
with flame ionization detection (FID).
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Introduction

L2 is a volatile, odorless, and colorless liquid that is used in the following applications: solvent and
reagent in organic synthesis, internal standard for calibrating chemical shift in nuclear magnetic
resonance (NMR) spectroscopy, crystallization of highly lipophilic compounds, and liquid bandages
to protect damaged skin from body fluids.! Some toxicological studies report effects on the liver in
rodents.?

The objective of this study was to partially validate the Cat. No. 575-001 diffusive sampler for
monitoring L2. Critical parameters included in the study were analytical recovery, sampling rate, and
storage.

Experimental

L2 (CAS# 107-46-0, Aldrich Saint Louis, MO, USA) was used to prepare concentrations in the
atmospheric chamber. A dynamic atmosphere was created using a syringe pump and fi ltered air
streams to generate the concentrations (see Figure 1). The atmosphere was fed into an exposure
chamber inside which Cat. No. 575-001 diff usive samplers were exposed on a rotating bracket to
simulate wind velocity. The sampling rate was conducted at 2 times the in-house exposure level (400
ppm) for periods ranging from 15 minutes to 8 hours at 80% RH and 30 C. The concentration within
the atmospheric chamber was verifi ed with SKC Cat. No. 226-09 sorbent tubes.

The storage study consisted of exposing 28 Cat. No. 575-001 diff usive samplers with known
amounts of L2 and was verifi ed with SKC Cat. No. 226-09 sorbent tubes. After exposure, the
samplers were sealed until analysis. Four samples were analyzed on Day 0 while 12 samplers were
stored at ambient temperature (22 C) and 12 samplers were stored in the refrigerator (< 39.2 F [4 C)).
Four samplers from the ambient and freezer lots were analyzed each week for three consecutive
weeks to determine analytical recovery.

The original DE study was conducted at 0.1 to 2.0 times the in-house exposure level using a Cat. No.
575-001 diff usive sampler under dry conditions (20% RH). An additional DE study was conducted
by exposing the diffusive samplers to an atmosphere at 80% RH and then spiking at 0.1 to 2.0 times
the in-house exposure level. The samples were then allowed to stabilize for 2 hours before
desorption.

All the diff usive samplers were desorbed in 2 ml of 10:90 acetone:carbon disulfide and vibrated for
30 minutes. The extracts were then analyzed by GC with FID. Figure 2 shows an example of the

chromatography.

SKC constantly reviews this data and conducts experiments to provide the most precise sampling rate.
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Results and Discussion

The DE study (20% RH) results for sampling L2 with the Cat. No. 575-001 diffusive sampler are
shown in Table 1 and had a mean recovery of 102.9% with a 3.37% RSD. Sampling rate data are
shown in Table 2. The results of testing the 24 samplers show that L2 can be sampled at an average
rate of 9.98 ml/min with a 4.30% RSD. The diffusive samplers can collect a sample of L2 from
15 minutes to 8 hours at 20 to 400 ppm. The 3-week storage study results in Table 3 show that L2
has a recovery of 86.3% at ambient (22 C) temperature and 92.9% at refrigerator (< 39.2 F [4 C])
temperatures at 3 weeks. The limit of detection for L2 is 0.31 ppm (10 pg) based on an 8-hour
sample.

Conclusion

The Cat. No. 575-001 diffusive sampler has been partially validated for sampling L2. The sampler
has a DE of 102.9% (20% RH) for L2. L2 has an average sampling rate of 9.98 ml/min with a 4.30%
RSD. Cat. No. 575-001 diffisive samplers can be used for measuring L2 exposures from 15
minutes to 8 hours at 20 to 400 ppm and can be stored for 1 week at ambient (22 C) temperature or
for 3 weeks at refrigerator (< 39.2 F [4 C]) temperatures.
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Table 1

Desorption Efficiency
Hexamethyldisiloxane (L2)
20% Relative Humidity
Cat. No. 575-001 Diffusive Sampler

Spiked ng Recovered pg Recovery %
398.6 428.9 107.6
398.6 435.5 109.3
398.6 430.5 108.0
398.6 424.9 106.6
2292 2357 102.8
2292 2363 103.1
2292 2419 105.5
2292 2372 103.5
4584 4599 100.3
4584 4657 101.6
4584 4573 99.8
4584 4633 101.1
8404 8258 98.3
8404 8452 100.6
8404 8369 99.6
8404 8357 99.4

Average 102.9
Standard Deviation 3.47
% RSD 3.37
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Table 2

Sampling Rate

Hexamethyldisiloxane (L2)

400 ppm, 80%RH, 30 C
Cat. No. 575-001 Diffusive Sampler
Time (minutes) Sample Rate (ml/min)

15 10.4
15 10.3
15 10.1
15 10.3
30 9.57
30 10.1
30 10.8
30 10.2
60 9.96
60 10.5
60 9.87
60 10.7
120 10.3
120 9.90
120 10.2
120 10.1
240 9.56
240 9.56
240 9.38
240 9.13
480 9.58
480 9.78
480 9.69
480 9.44
Average 9.98

Standard Deviation 0.43

% RSD 4.30
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Table 3

Storage Study
Hexamthyldisiloxane (L2)

200 ppm, 80% Relative Humidity, 30 C

Cat. No. 575-001 Diffusive Sampler

Week % Recovery Ambient (22 C) | % Recovery Refrig. (£4 C)
1 93.3 96.4
2 89.2 93.4
3 86.3 92.9
Page 8 of 8

Publication 1892 Rev 240202
Hexamethyldisiloxane (L2)




<<
  /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




