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Determinationofthe Vapor Pressure of PFOS Using the
Spinning Rotor Guage Method



VAPOR PRESSURE

TEST SUBSTANCE

Identity:Peffluorooctanesulfonate;may alsobe referredtoas PFOS or
FC-95. (1-Octanesulfonicacid,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro-,potassiumsalt,CAS # 2795-39-3)

Remarks: The testsubstance isa whitepowder. Sample was taken
from 3M lotnumber 217. Sample was storedunder ambientconditions
priortotesting.Puritydeterminedto be 90.49% by LC/MS, 'H-HMR, '9F-
NMR and elementalanalysestechniques.

METHOD

Method: OECD 104,U.S. EPA OPPTS 830.7950

GLP (YIN): Yes
Year completed: 1999

Remarks: Determinationofthe vapour pressurewas done by using
the SpinningRotorGauge method.

RESULTS

VaporPressure: 3.31XIO-4Pa
Temperature OC: ' 200C -
Decomposition (yes/no/ambiguous): No

Remarks: The measured vapour pressurewas repeatable.

CONCLUSIONS

Remarks: The vapor pressureofthetestsubstancewas determinedto
be 3.31Xl 0-4 Pa at 200C usingthespinningrotorgauge method.

Submifter: 3M Company, EnvironmentalLaboratory,P.O. Box 33331,
St.Paul,Minnesota,55133
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SUMMARY: The vaporpressureofPFOS was determinedtobe3.31x 10'4 Pa at20*C mg the
spinningrotorgauge method.
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INTRODUMON

ThisstudywasconductedbyWildlifeInternationalLtd.for3M CorporationattheWildlifeInternational

LtcLanalyticalchemistryfacilityinEaston,Maryland.Testswereperformedusingthespinningrotorgauge

method.Ilm vaporpressureofthetestsubstancewas ana4-zedfromJanuary27 toFebmary 12,1999. Raw data

generatedby WildlifeInternationalLtcLanda copy ofthefinalreportarefiledunderPmjectNumber 454C-105

inarchiveslocatedon theWildlifeInternationalLtd.site.

OBJECTIVE

The objectiveofthisstudywas todeterminethevaporpressureofPFOS at200C usingthespfimingrotor

gaugemethod.

EXPERIMNTAL DESIGN

The spinningrotorgauge(SRG) systemwas usedtodeterminevaporpressure.The SRG measuredthe

rotationalfrequenryofa stainlesssteelbaU thatwas magneticallysuspendedvnthm a vacuum chamber T"ne

decelerationrateoftheballwas usedtodeterminethegaspressure.The systemwas configuredwithtwo sample

chambers.One ofthesmnplechamberscontaineda sampleofdietestsubstance,whiletheod= remained=VtY

tomake omtrolmeasurements.The systemswady-statepressureandpimsurem=ase ofthetestsubstanceand

controlsamplesweremeasureddnw U=.

MATERL4LS AND M[ETHODS

Thisstudywas conductedbasedon proceduresoutlinedinOECD Guidelines,Method 104(1);andEPA

OPPTS 930.7950(2).The spinningrotorgaugemethodwas usedtodeterminethevaporpressureofthetest

substance.

TestSubstance

The testsubstancewas receivedfrom 3M Corporationon October29, 1998,and was assignedWildlife

IntmmationalLtd.identificationnumber 4675 upon receipt.The testsubstance,awhitepowder,was identified
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as: FC-95,Lot217,3M M#: 98-0211-3916-1.Basedon informationsuppliedby theSponsor,thetest

substancehad a purityof98.9% and an averagemolecularweightof538 AMIJ. The testsubstancewas stored

underambientconditions.

Refemee Substances

The hcxachlorobenzenereferencesubstancewas receivedfrom Aldnch ChenucalCompany on

February10,1997,andwas assigaedWildlifeInternationalLtcLidentificationnumber3948 upon receiptThe

refemce substance,a whitepowder,was identifiedas:Heutchlorobenzene;'catalogno.17105-0,CAS Number

119-74-1.The referencesubstancehad a reportedpurityof99%, andwas storedunderambientconditions.

The DDT referencesubstancewas receivedfrom AldrichChemicalCompany on January20, 1999,and

was assignedWddlifbInternationalLtd.identificationnumber 4749 upon receipt.The referencesubstance,a

whitepowder,was ideatifiedas:1,1-bis@Chlorophenyl)-2,2,2-Tricbloroeflmw;lotnumber 77 H3614; catalog

no.C8894,CAS Number 50-29-3.The refemce substancehad areportedpurityof99.3%,andwas storedin

a refrigerator.

A C onfiMnt@ionj@paratus

I'helughvacuum systemconsistedofa vacuum pump (LoyboldTRIVAC S 1,6B),a Wrbomolecularpump

(IAyboldTURBOVAC 50),an iongaugeandcontroller(Metra731 DigitalIonGauge Controller),a SP*M*=9

rotorgauge(LvjMd VISCOVAC VM 212),asamplekto4uWm systm@ andvariousstainless-st.celcon-flat

fitbngs,includingtb= valves.Ilmem-flatfiumgswereassembledusingcoppergl*ets.Thevalvesw= used

toisolatethesamplechambers,thespinningrotorgaugeand/orthevacimm pumps. Ile sp@@ rotorgauge

controllerwas connectedto a computerviatheserialinterface(RS-232port).A diag= of theapparatus

configurationispresentedinFigure1.

The sampleintroductionsystemwas customdesignedand manufachu-edby At-Mar GlassCo. (Kennett

Square,PA). IU wistemconsistedoftwohighvacuum glasssampletubes.Duringthestudy,one tubecontained

a sampleofthetestorreferencesubstancewhiletheothertuberemainedempty (control).The temperatureof

thesamplesweremaintainedby iinmrsingthesampleUA= inawaterbath.The temperatureofthewaterbath

was periodicallymonitoredusinganASTM 44C m=ury thermomew. The tubeswereindependentlyvented

and connectedtothevacuum systemusingthreeground-glassstopcocks.A glasstometaltransitionflange
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connectedthesampleintroductionsystemtothevacuum system A diagramofthesampleintroductionsystem

ispresentedinFigure2.

A steelbaU was insertedintothespinningrotorgauge tubebeforethetubewas connectedtothehigh

vacuum systenlThe con-flatfittingsandvalvesofthehighvacuum systmnwerewrapped inheattape.The

temperatureoftheheattapewas controlledusingarheostatThe surfacetrmperatureofthevacuum Vsternwas

periodicallymonitoredusingan Omega Model HH23 digitalthermometer(Omega Engineming,Inc.,Stamford,

CT) withathermocoupleplacedbetw= theheattapeandtheoutersurfaceofthefittings.The airtemperature

alsowas periodicallymonitoredusingthedigitalthermometer.

Procedures

The highvacuum systemwas heatedtoapproximately80'C and evacuatedforatleast18hourspriorto

maldng anymeasurements.Afterheating,dw systemwas allowedtocooluntilreachingroom temperature.ne

steelbaU insidethesphmingrotorgaugetubewas suspendedina magneticfieldand driventoa rotational

frequencyofapproximately415 Hz. The decelerationrateofthebaH was monitoredusingthespinningrotor

gauge. The parametersof thespbmingrotorpuge were setto recorda decelerationmeasurementevery

30 secondsbasedm themolecularweight(28.96g/mole)andviscosity(18.2x IV Pa-s)ofair.Theoffsetvalue

was determinedforeachsampletubewhen dw deceleratimratereacheda plateau.The offsetvalue(mean

decelerationrate)was enteredintothespmmng rotorgaugecontroller

A sampleofhmachlorobenzenewas placedinone ofthesamplechambers,whiletheodw chamber

remainedempty (control).11@-.parametersofft spmmng mtor gmigewerechangedtorecordpressure,inPascal

(Pa),every30 so=ids. Thissettingwas usedforallsubsequentmea urements.The molecularweightparameter

was setto284.78and viscositywas settozero.The samplechamberwas evacuatedtoachieve'aswady-state

pressure.Temperatureswere periodicallyrecorded.Afterthesystemreachedtemperatureand pressure

equilibrium,thesteady-statepressureofthesamplewas measuredwiththesphmingrotorgauge.Ilm valvesto

thevacuum pumps werethenclosed,and thepressureincreasewas monitoredforatleasttwo hours.

A sampleofDDT was placedinone ofthesamplechambers,whiletheotherchamber remainedempty

(control).The molecularweigbtparameterwas setto354.5andviscositywas settozero.The samplechamber

was evacuatedtoachievea steady-statepressure.Temperatureswereperiodicallyrecorded.Afterthesystem
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reachedtemperatureand pressureequilibrium,thesteady-statepressureof thesamplewas measured withthe

spinningrotorgauge. The valvesto thevacuum pumps were thenclosed,and thepressureincreasewas

monitoredforatleasttwo hours.

A smallsampleof thetestsubstancewas placedinone of thesamplechambers,whiletheotherchamber

remainedempty (control).ne molecularweightparameterwas setto538,andviscositywas.settozero.The

sample chamber was opened tothevacuum systemand pumped-down toa stady-statepressure.Temperatures

were penodicaflyrecorded.Afterthesystemreachedtemperatm*eandpressureequilibrium,thesteady-statr,

pressureofthesamplewas measuredwiththesphming rotorgauge. The valvestothevacuum pumps were then

closed,andthepressureincreasewas monitoredforatleastatleasttwo hours.Mc&sw=ents thenalternated

betwetm thePFOS sample and thecontrolsample(emptysamplechamber)fora totalofthree Of

each.

Calculations

The steady-statepressureswere determinedby averagingthepressurevaluesrecordedpriorto.closingthe

valvestothevacuum pumps duringeachmeasurement. Standarddeviationsand 95% confidencefiftrvalswere

alsocalculated.

The pressureiname datawere analyzedusingleast-squam-fitlinearregressionanalysis.A linewas fit

totheportionofthedatathatwas determinedtohaveachievedequilibriumpressurewithdw soVIe. The slope

and interceptwere calculatedforea& meammmt. Correlationcoefficientsand 95% confidencekdwvals for

eachparameterwere alsocalculate&The out-gassmgratewas determinedfi-omtheslopeof thelineand the

vaporpressurewas determinedfrom dw hitercept-value.

The means and standarddeviationsofthereplicatemeasurementsof thecontroland PFOS samplewere

alsocalculated.



WILDLIFE INTERNATIONAL LTD. PROJFCTNO.: 454C-105

-12-

RESULTS AND DISCUSSION

A graphicalpresentationoftheoffsetmeasurementisshmm inFigure3.Thegraphsshowdatacollected

forapproximately2 hoursfrom eachsampletube.The mean offsetvaluewas basedontheaveragedeceleration

ratenimured fromleft(7.877x 10-3s-')andright(6.838x 10-8i@-1)san3plechamberson January6,1999.The

offsetvaluewas determinedtobe 7.357x 10-8s-'.

The steady-statepressureandpress
I
ureincreaseofh=chlarobenzent'weredetmmlinedon January14,1999,

and arepresentedinFig= 4. The steady-statepressurewas 1.24x 10'sPa and thevaporpressurewas

determinedtobe 8.30x 10'Pa.The vaporpressurewas consistentwiththerangefoundintheliterature(2).

The steady-statepressureand pressureincreaseofDDT were determinedonJanuary22, 1999,and are

presentedinFigute5. The ste@-statepressurewas 4.81x 10-6Pa and ft vaporpressurewas determinedto

be 1..76x 10-4 P& The vaporpressurewas consis@t withtherangefoundintheliterature(3).

The stra@-statcpressureandpressurem=ase ofPFOS were ddmnuned m February3,5 and 12,1999.

The mean swady-statepressurewas 4.51 x 10-6Pa (Table 1). For each associatedpressureincrease

measurement,theslopeofthepressureincreasedatabecame constantafterapproximatelynimv minutes.This

indicatedthesystemhad achievedsaturationofthegasfrom fficPFOS sample.A linewas fittothisregionof

thedata,andtheslopeandinterceptweredetermined.The int=cptvaluesrepresentedde vaporpress= ofthe

smnple.The me= vaporpressureof

-

PFOS was 3.31 x 10'4 Pa (Table 2). A representative graphical presentation

ofthedataisshown inFigure6.

The sW-ady-stat@-.pressureandpressureincreaseofthecontrolsamplewere det=iirtedon February2,4,

and 8,1999.The mean baselinepressurewas -1.22x 10'6Pa (Table3).Foreachmeasur=en@ dieslopeofthe

pressuremereasedatabecame constantafterapproximatelythirtymmutes, indicatangthesystemhad achieved

equilibriumA linewas fittothisregionofthedata,andtheslopeandintmreptweredetermined.The slope

valuesrepresentedtheout-gassingrateof thesystem.The mean out-gassingratewas 4.78 x 10" Pa/see.

(Table4).The interceptvaluesrepresentedthebackgroundpressureofthesystmn.The mean background

pressurewas 1.51x 10-,5Pa. The backgroundpressurewas consideredinsignificantcompared tothevapor
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pressureofPFOS andwas notsubtractedfrom thosevalues.A representafivegraphicalpresentationofthedata

isshown inFigure7.

Occasionallyduringthestudy,a leakdevelopedatoneofthegroundglassjointsofthesampleinb-odwtion

system Thiswas c=ectedby adjustmgtheswpc@ and/orrepositiomngthesampletubes-The spmnmg rotor

gaugedisplayedeither"Mnhffi TOO LONG* or"BAD SIGNAL"messages duringthestudy,butwas restuw

withoutanydifficultieseachtime.

The mean temperatureofthe,waterbath,duringmeasurementsofthePFOS sample,was 20.1*C and

rangedfrom 19.50to20.500C. The airtemperaturerangedfrom 19.0to22.3"C,andthesurfacetemperature

ofthevacuum systemrangedfrom 19.5to22.9-C.

CONCLUSION

Basedontheresultsfrom threesetsofmeasurementscollectedfrom thesphmingrotorgauge,thevapor

press= ofPFOS was determinedtobe 3.31x I Pa at200C.
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Table 1

Steady-StatePressureofPFOS Sample

Steady-State 95%
Pressure Standard Confidence

TrialNumber Date, (Pascal) Deviation Interval

1 2/3/99 7.1440E-6 5.8716E-7 ±6.1426E-8
2 2/5/99 5.6664E-6 4.8038E-7 ±6.1158E-8
3 2/12/99 7.2968E-7 5.2793E-7 ±6.0657E-8

Mean = 4.513E-6
Si&Dev.= 3.359E-6
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Table2

PressureIncreaseofPFOS Sample

Trial Slope 95% Confidence intm-cept 95% Confidence Correlation

Number (Pa/see.) interval (Pascal) interval Coefficient

1 3.5926B-7 3.5808to3.6044E-7 3.2796E-4 3.1615to3.3977E-4 0.99904

2 2.3696E-7 2.3607to2.3785E-1 4.6090E-4 4.5107to4.7072E-4 0.99875

3 1.1970 E-7 1.1949 to1.1992 E-7 2.0452E-4 2.0190to2.0715E4 0.99978

Means 2.386E-7 3.311E-4

Std.Dev. 1.198 E-7 1.282E-4
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Table3

Steady-SteAcPressureofControlSample

Baseline
Pressure Standard 95% Cmfidcnce

TrialNumber Date (pascal) Deviation Interval

1 2/2/99 -3.4529E-6 5.2286E-7 *7.3013E-8

2 2/4/99 3.1513E-7 4.0515E-7 :t4.1621E-8

3 2/g/99 -5.2957E-7 1.8258E-7 *2.2633E-8

me= = -1.222E-6
Std.Dev.= 1.977E-6
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Table4

PressureIncreaseofControlSample

Trial Slope 95% Confidence Intmrept 95% Confidence Correlation

Number (Pa/see.) Interval (Pascal) Interval Coefficient

1 5.2256 E-8 5.217'to5.234E-8 1.9635E-5 1.917to2.010 E-5 0.99990

2 5.1886 E-8 5.186to5.191E-8 1.7799E-5 1.762to 1.798E-5 0.99998

3 3.9377 E-8 3.936to3.939 E-8 7.8875 E-6 7.781to7.994 E-6 0.99999

Means 4.7940 E-8 1.5107 E-5

Std.Dev. 0.7331 E-8 0.6319 E-5
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CS

07

6.

ol C4""

1. vacuum pump 6. turbomolecular pump
2. turbopump controller 7. Ion gauge tube
3. sample lntra.system 8. Ion gauge controller
4. constant temp. water bath 9. spinning rotor gauge controller
5. spinning rotor gauge head 10. personal computer

I

Figure1.Diagramofhighvacuum ratem configuration.
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Fig= 2. Diagramofsampleintroductionristerm
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OffsetMeasurements
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time

I

@@

Figure3. Graphicalpresentationofoffsetmeasurement.
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Steady@StatePressure and PressureIncrease
ofHexachlorobenzene Sample
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Time

Figure4. SWacly-statepressureand pressureinacaseofHexachlorobenzenesample.
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Steady-StatePressureand PressureIncrease
ofDDT Sample
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Time

Figure5. Steady-statepressureand pressureinaeaseofDDT sample.
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Steady-StatePressureand PressureIncrease

ofPFOS Sample
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Time

Figure6. Swady-statepressureandpressurem=ase ofPFOS sample.
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Steady-StatePressureand PressureIncrease
ofControlSample

4.OE-04 -

3.5E-04 -
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1.5E-04 --

1.OE-.04 --

5.OE-05

O.OE+00

212/9912:30 2/219913:30 2/2/9914:30 2/2/9915:30

Time

Figure7. Swady-statepressureandpressm-cin=ase ofControlsample.

d
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APPENDDC I
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3. JoelI.StenzeLB.S.,SystemsAnalyst

4. KeriLeach,B.S.,LaboratoryTechnician
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INTRODUCRIO

WildlifeInternationalLtd.willdeterminethevaporpressureofPFOS (perfluorooctanesulfonic

acid,potassimnsalt)usingthespmmng rotorgaugemethod. The studywillbe conducted attheWildlife

InternationalLtcLanalyticalchemistryfacilityin Easton,Maryland. The studywillbe performed

forovangproceduresintheOECD GuidelineforTestingof Chenucals,104,Vapor PressureCurve (1)

andProductPropertiesTestGuidelines,OPPTS 830.7950,Vapor Pressure (2).Raw dataforallwork

performedatWildlifeL*mational LtcLand a copy ofthefinalreportwillbe filedby projectnumber in

archiveslocatedatWildlifeInternationalLtd.or atan alternativelocationtobe specifiedinthefinal

report.

PURPOSE

The purpose of thisstudyisto determinethevapor pressureofPFOS atapproximately20 0C

usingthespinningrotorgauge method.

EXPERIMENTAL DEST

The spfimingrotorgauge (SRG) method describedinthisprotocolisapplicabletoboth liquids

and solidswithvaporpressuresintheapproximaterangeof 0.5to 10' Pascal(Pa).The vapor pressure

ofa controlsample (emptysample chamber)and a singlesample ofthetestsubstancewillbe detemiined

threetimeseach. The temperatureofthesamplechambers willbe maintainedat20.0:L0.5*C.

Test Substance

MATERIALS AND WTHODS

The Sponsorwillbe askedtoprovidethefollowinginformationconcerningthetestsubstance,if

available:

ChemicalName (ordesignation) Composition(formulti-componentmlxtures)
Lot orBatch Number Empiricalformula(s)
Purity ExpirationDate
MolecularWeight

The alladiedform EDENTIECATION OF TEST SUBSTANCE BY SPONSOR (Appenchx 1)

istobe usedtoprovideavailableinfmmation.The Sponsorisresponsibleforinformationon thepurity

and compositionof thetestsubstance,as wellasallinformationrelatedtothesafehandlingofthetest

substance. The Sponsor alsoagreestoacceptany unused testsubstanceor testsubstancecontainers

remaining attheend ofthestudy.
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Apparatus

The high vacuum system consistsof a turbomolecularpump (LeyboldTURBOVAC 50) and

roughpump (LeyboldTRIVAC S 1,6B)fittedwithan iongauge and controller(Metra731 DigitalIon

Gauge Controller),a spfimingrotorgauge (LeyboldVR200), and sample introductionsystem. The

sample introductionsystemconsistsoftwo high vacuum glasssample chambers with valvesand a glass

tometaltransitionflangedmt connectstothevacuum system. The apparatusispresentedschematically

inFigure1.

TestProcedure

The highvacuum system,with attachedsample introductionrystem and SRG, willbe evacuated

tohigh vacuum priorto takingmeasurements. The system willbe heatedtoatleast50*C fortwelve

hours or more, then allowedto coolto room temperature.The SRG willbe used to measure the

decelerationrateatthePistmn'sultimatevacuum (offset).The offsetvaluewillbe enteredand theSRG

used to measure vapor pressures.

A sample ofthetestsubstancewillbe placedinone ofthesample chambers;theothersample

chamber willremainempty. The chamber containingtestsubstanceand theblanksample chamber will

be degassedthoroughly,typicallyseveralhours,toremove entrappedairand watervapor. The sample

chamber tempmmiim willbe controlledat20+-0.5'C.The vaporpressureofeach sample chamber will

be measured atleastthreetimesas follows:The sample chamber willbe opened tothevacumn system.

The SRG willmonitorandrecordpressureat30-swond intervals.The system willbe allowedto achieve

a swaly-statepressure,thenthevalvestothevacuum pumps willbe closed.The SRG willmonitor and

recordchanges inpressureat30-serondintervalsforatleast10 minutes.The system willbe allowed

toachievecquih-briumwiththesample The valveswillbe opened againand themeasurements repeated.

Calculations

The mean and slmdarddeviationofthesteady-statepressurewillbe calculatedfrom the pressure

measurements made justpriortoclosingthevalvestothevacuum pumps. A linearregressionOeast

squares fit)willbe performed on thevapor pressuremeasurements collectedafterthevalvestothe

vacuum pumps arecloseclThe out-gassingrateofthePystemwillbe equaltotheslopeoftheregression

equation fortheblanksample. The uncon=ted vapor pressureof thesamplewillbe equalto the

interceptof theregressionequation,i.e.thevapor pressureatthemoment thevalveswere closeclIf

significan@thevaporpressuredeterminedfortheblank sample chamber willbe consideredthebaseline

or background pressureand willbe subtractedfrom each vapor pressuremeasurement for thetest

substancechamber The means and standard&viationsofthevapor pressuresand out-gassmg rateswill

be calculated.
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Smple Handlingand S"@

The Sponsor willidentifyany specialhandlingor safetyprecautionstobe used withtheabove

referencedtestsubstance.Allnormal precautionswith respecttohandlingand storagewillbe taken.

Smple and TestSubstanceRetention

Upon completionof testin&portionsof thetestsubstanceused as partof thisstudywillbe

disposedof in accordancewith federal,stateand localregulations.Any unused portionof thetest

substancewillbe returnedtotheSponsor.

RECORDS TO BE MAINTAINED

Records tobe maintainedfordatageneratedby WildlifehitemationalLtd.willinclude,butnot

be limitedto:

1. A copy ofthesignedprotocol.

2. Identificationand characterizationofthetestsubstance,ifprovidedby theSponsor.

3. Dates ofinitiationand completionofthestudy.

4. Dates ofexperimentalstartand tenninatiorl

5. Storageconditionsofthetestsubstance.

6. Test substanceuselog.

7. Spinningrotorgauge pressurereadings.

8. Statisticalcalculations.

9. Testconditions.

10. A copy ofthefmalreport.

FINAL REPORT

A finalreportoftheresultsofthestudywillbe preparedby WildlifeIntemabonalLtd. The report

willinclude,but notbe limitedtothefouowing,when applicable:

1. Name and addressofthefacilityperformingthestudy.

2. Datesupon which thestudywas initiatedand completecl

3. A statementof compliancesignedby theSh* Directoraddressingany exceptionsto Good

LaboratoryPracticeStandards

Eli" 4. Purpose and procedure,as statedin the approved protocol,includingallamendments and

deviationstotheprotocol.

5. The testsubstanceidentification,includingname, chemicalabstractnumber or code number,

purity,composition,empiricalformula,molecularformula,manufachirer'slot/batchnwnber,

dissociationinwater,method ofanalysis,orotherinformationprovidedby theSponsor.

6. Descriptionofthetestmethod orreferencetothemethod used along with anymodificationsmade.
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7. Individualand mean valuesobtainedfor out-gassingratesand vapor pressure.

8. Descriptionofany problems experiencedand how theywere resolved.

9. A statementpreparedby theQualityAssuranceUnit listingthedatesthatstudyinspectionsand

auditswere made and any findingsthatwere recorded.

CHANGWG OF PROTOCOL

Planned changes totheprotocolwillbe intheform ofwrittenainenchnentssignedby theStudy

Directorandthe Sponsor.Amendments willbe consideredas partof theprotocoland willbe attached

tothefinalprotocol.Any otherchangeswillbe intheform ofwrittendeviationsfiledwiththeraw data.

Allchanges totheprotocolwillbe indicatedinthefinalreport.

GOOD LABORATORY PRACTICES

This studywillbe conductedaccordingtotheGood LaboratoryPracticesdescribedinOECD

(ISBN 92-84-12367-9)andEPA (40 CFR Parts160 and/or792). Each studyconductedby Wildlife

InternationalLtd.isroutinelyexamined by theWildlifeInternationalLtd.QualityAssuranceUnitfor

compliancewithGood LaboratoryPracbces,StandardOperatingProceduresand thespecifiedprotocol.

A statementofcoinphancewithGood LaboratoryPracticeswillbe preparedforallportionsof thestudy

conductedby WildlifeInternationalLtcL The Sponsor willbe responsibleforcompliancewith Good

LaboratoryPracticesforproceduresperformedby otherlaboratories.Raw dataforallwork performed

atWildlifeInternationalLtd.and a copy ofthefinalreportwillbe filedby projectnumber inarchives

locatedon theWildlifeInternationalLtd.siteor atan alternativelocationtobe specifiedinthefinal

report.
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APPENDIX I
IDENTIFICATION OF TEST SUBSTANCE BY SPONSOR

To be Completed by Sponsor

1. TestSubstanceIdentity(name tobe usedinthereport): PerfliLq=tane ulfonicAcid-PotassimnSalt
(PFOS)

Sample Code orBatchNumber: Lot217

Purity("/oActiveIngredient):98.9% ExpirationDate: 2008

H. Test SubstanceCharactmization

Have theidentity,stm k .Vuntyand compositionorothercharacteristicse
which approyriately@deeg

e
thetestsubstancebeen determinedprior

tothestarto thisftudyinaccordancewithGLP Standards? Yes-No X

III. Test Substance StorageConditions

Pleaseindicatetherecommended storageconditionsatWildlifeInternationalLtcL

Ambient room t=erature,

Has thestabilityof thetestsubstanceunderthesestorageconditions
been determinedinaccordancewith GLP Standards? Yes No X

Other pm-dnentstabilityinformation:

IV. ToxicityInformation:

Mammalian: Rat]LD50 251 mg&e Mouse LD50 N/A

Aquatic: InvmtebrateToxicity(EC/LC50) FishToxicity(LC50)

Daphnia magm: 27 me/L Rainbow trout:11 mgil

DopMa map-nap50 mpJL Fatheadmixmow& 38 mgl

Other ToxicityInformation(mcludingfindingsofchronicand subchronictests):

See MSDS.
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Figure 1. Schematicof SpinningRotor Gauge Apparatus.

.........

C2)

1. vacuum pump 6. turbomolecular pump

2. turbovac controller 7. Ion gauge

3. sample chambers 8. !on gauge controller

4. water bath 9. spinning rotor gauge

S. spinning rotor gauge head 10. comptner
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