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TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS (FUGACITY)

TEST SUBSTANCE

Identity:Perfluorooctanesulfonate;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-,potassiumsaltCAS # 2795-39-3)

Remarks: NA

METHOD

Test (testtype): FugacityModeling
Method: Level1,11,and IIIEQC Computer Modeling
Year completed: 1999

Remarks fieldforTest Conditions: Modelingconductedby Don
Mackay of D. Mackay EnvironmentalResearch LimitedinPeterborough,
OntarioCanada. The followingparameterswere used:

K. = 0*
Soil/waterpartitioncoefficient(Ukg)= 2.4
Sediment/waterpartitioncoefficient(Ukg) = 4.8
Fish/waterpartitioncoefficient(dimensionless)= 1000
Degradationhalflife= 10 years

See AirMater PartitionCoeffic7ientRobust Summary

RESULTS

LevelIresultsindicatethe testsubstance,ifreleasedtowater,has a
tendency toremain inwater (typically80% would remain inwaterand 20%
would partitiontosoil).

Level11resultsindicatethe same conclusionas forLevel1.Advectionin
water ispredictedto be the dominant processforremovalfrom the
environmentwithdegradationbeingveryslow The persistenceina
regionisestimatedtobe controlledby the waterresidencetime.

Level IIIresultsindicate:

1 Dischargestoairwillresultinrapiddepositiontosoil(90%)
and water(10%)



2) Dischargestosoilwilltendtoremaininthesoil.Itslow
sorptiontendencyindicatesthemajorremovalpathway will
be from run-offtowater.

3) Dischargestowaterwilltendtoremaininthewaterand the
dominantremovalprocess(90%) willbe throughadvective
flowwithlittlesorptiontosediments.

CONCLUSIONS

Don Mackay writes:

"insummary, 'thissubstance'behaves much as one would expectofa
stronglyioniccompound."

"Ibelieveitisirhportanttomeasure realpartitioncoefficientsforinclusion
inthemodel and perhaps refinethehalflives."

These studiesare considereda "smallfirststep".

Submifter: 3M Company, EnvironmentalLaboratory,P.O. Box 33331,
St.Paul,Minnesota,55133

DATA QUALITY

Reliability:I<Jimischranking3. These studiesarepreliminaryonly.
Furthercharacterizationofthe necessaryinputvaluesisneeded before
more definitivemodelingcan be conducted.

REFERENCES

Studysummary letterfrom Don Mackay, D. Mackay Environmental
Research Limited,1664 Champlain Drive,Peterborough,Ontario,Canada
K9LIN6
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Ireecivedthe"FlwrochemicalFugacityModelingPeAukemn&' statement.Itisgeracm]IY'm
ag=nient withour expectationsand we willdo our besttosatlqfyyourneeds.lbe principal
ProblemVA'IL1mspcet.be gatberingtheinputdata-We = koV inclosecontactwithyou
regardingthenwel developnmnt

We obtainedfrom you thePL-'OSair-waterpartitioningdata.As Iinterpretthelabresultsthey
estabU,.;hedan initialconcentrationof50 mgg. in200 mL watbrthendi'sfflcdoff10 mL adiquots
and analysedtheresidue.They thencalcahtteddk-percentageoftheoriginalPl-'O.Spresentwhich
remainedinthebeakerunevaporated.'llmse-p=ent recomies- rangedfrom 136 to 105 with
no real6vnd. IconcludethatthePFOS didnotevaporatetoany mea=able extent.*Ms isa
veryscnsitivcnwthod ofnicasuringlow sk-watcrpartitioncocfficienmItcan be shown thatif
waterand thosoluteevaporateequally(Le.thecontentsdo notchange inconqmsitionas would
occawwithan amotrope) thenKAw or H isidenticalforwaterand thesolute..ForwaterHis
approximately2400 Pa (a"roxinutely20-C)dwided by 55000 mol/d or 0.044Pa YW)nwlora
KAw ofabout2 x 10-".PPOS must fts havea K,,,wconsiderablylessthantW Le.lessthan2 x
10'. It is thus casentwlynon-,A)Iati'kfromaqueoussohition.'nisisprobablybecauseofits
iomdcDdm- Ilm simplewq)edientistoassignita K4w ofzero,Le.itisa type2 invokdk
ch=Wcal inournorzwijcfature.

We -didnwnpleEQC model runsusinga KAw ofzert),and partition4x)efEcientsLlkg forsoil-water
of2.4,qedimcnt-waterof4.8and rlsh-water(dbncmionkss),of 1000. din,nsio partit*The e nWs ic)n
coeffickatsarehigherby a &ctor convqwnding to thedem%ity.llm degradationhalfliveswem
all.setat10yem. I attwh theLevelI,iiand ijTmsuiu.

The TevelImsultsshow that?FOS has.aqtrungtendencytoremaininwater,i.e.typically900/a
with20% iiisoil

IU T-evclH resultsshow an klenticaldistribution.'rhemajorlossisby advectioninwaterwith
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onlyveryslowdegmdatioil1"heoverall-peoistc= ina regioniscontrolledby thowater
romm-C

The L@mi IIITouks Wx)w tiat:-

IfdlwluwgcdtoairitwHirapidlydepositw soil,(900/o)=W wuw (IOOA).

TrdisaWged tosoilitter0storomin therewiththenmjorlossbeingrun-offtowaterbecauseof
itslow sorptiontendency.

Ifdischargedtowaterk tcn&itommain m'sokitionOW issubjedtorcmval by advwdvc flow
(9(rlo)-

'rhereLe.Iftik-surplk-intosedirmnls.

Insummary, itbeham- much asone would expectofstwnglyioniccompouzxl

Ibclicwitisinvortanltomeasurerealpartitioncoefficientsforinclusioninthemodel aml
perhapsrcfmcthehalffive&Inthepm4ent rcgwatorycumate a substancewbdeh isso persistentis
goingtoconm undcrveryclosemutiny. 'Iwonder ifitispossibleto builda degradation
weekTK= into the molecule?

In conclusion,we arereadyand willingtodo nwdcl%- atyo@w request.PL-a.%@eregardthisasjust
a mmalllimtstop.,

Youn trldy

Don Mwkay

DM/=


