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AIR/WATER PARTITION COEFFICIENT

TEST SUBSTANCEIESTSUBSTANCE~~~=000000000
Identity: Perfluorooctanesulfonate; may also be referred to as PFOS orFC-95. (1-Octanesulfonic acid, 1,1,2,2,3,3.4,4,5,5.6.6,7,7.8,8,6-

heptadecafiuoro-, potassium salt, CAS #2795-39-3)

Remarks: The test substance is a white powder. No information
was recorded on the purity.

METHOD }

Method: There is no standardized methodology used to determine
this value for regulatory purposes. The experiment was
designed by Dr. Richard Purdy of 3M's Environmental
Laboratory and Don Mackay of D. Mackay Environmental
Research Limited.

GLP (Y/N): No
Year completed: 1999

Remarks: The following method was devised and used:
1. Weigh approximately 0.01 gram of the test substance directly into a

tared 250-mL Pyrex” beaker. Record weight.
2. Transfer 200 mL of NANOpure® water into the beaker using aClass A giass volumetric pipet.
3. Prepare solvent blank sample. Using a gas-tight syringe, transfer a

250 pL aliquot of NANOpure® water into a 25-mL Class A glass.
volumetric flask partially filled with 50% methanol/ 50% ammonium
acetate buffer reagent. Bring to volume with 50% methanol / 50%
ammonium acetate buffer reagent. Ampulate in an amber glass
autosampler vial.

4. Mix and sonicate the test substance in water sample (50 pg test
substance/mL target nominal concentration) for approximately 10
minutes to ensure dissolution of the test material.

5. Prepare the control sample. Transfer a 250 uL aliquot of the test
substance in water sample into a 25-mL Class A glass volumetric
flask partially filled with 50% methanol / 50% ammonium acetate
buffer reagent. Bring to volume with 50% methanol / 50%
ammonium acetate buffer reagent. Ampulate in an amber glass
autosampler vial.

000095



6. Place the test substance in water sample beaker on a hotplate andbring solution to a boil. After approximately 10 mLs (5%) of waterhas evaporated, remove beaker from hotplate and cool to roomtemperature in an ice-water bath. Transfer contents of sample infoa graduated cylinder and record actual volume.
7. Process a 250 pL aliquot of sample as described above for solventblank and control samples.
8. Retum sample to original beaker and bring sample to boil.9. Repeat steps 6-8 until sample has evaporated 10 100 mLs. Submitall ampulated samples for LCMS analysis.

RESULTS

Kei 0°
Temperature °C: Not recorded.

Remarks: "Don Mackay provided the following interpretation of theanalytical results:

“As | interpret the lab results they established an initial
concentration of 50 mg/L in 200 mL water then distilled off 10 mL
aliquots and analyzed the residue. They then calculated thepercentageof the original test substance present which remained inthe beaker unevaporaled. These ‘percentage recoveries’; rangedfrom 136 to 105 with no real trend. | concludethatthe test
substance did not evaporate to any measurable extent. This is avery sensitive method of measuring low air-water partitioncoefficients. It can be shown that if water and the solute evaporateequally (e.g., the contents do not change in composition as wouldoccur with an azeolrope) then Ky or His identical for water and thesolute. For water, H is approximately 2400 Pa (approximately20°C) divided by 55000 molim® or 0.044 Pa mmol or a Ka of
about 2x 10°. The test substance must thus have a Ka,
considerably less than this, i.e. less than 2 x 10°. It is thus.essentially non-volatile from aqueous solution. This is probably
becauseof its ionic nature. The simple expedientis to assign it a
Kay of zero, ie. is a type 2 involatile chemical in our nomenclature.”

DATA QUALITY _
Reliability: Kiimisch ranking 2. Data has limited reliability. Sample puritywas not noted. Study temperature was not recorded.
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CONCLUSIONSconclusions 00000 0 00000
Testing indicates this substance is essentially non-volatile from aqueoussolution.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331,St. Paul, Minnesota, 55133

REFERENCESREFERENCES

Study conducted at the request of 3M Company by Wildife International,Ltd. of Easton, Maryland.

Study review by Don Mackay of D. Mackay Environmental Research
Limited,

OTHERoR____

Last changed: 5/1/00
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WTERNAL CORRESPONDENCE/3Meee.
TO: Dale Bacon Enya 23.0CeEESpsecRO ant shconeElena Shame Si 015-10
CO: Rich Pury Em Lab 235.00aE 2,GeneaeCUSone fpr: Lab 235

FROM: SUSAN A. BEACH

‘SUBJECT: Testing Results: Air-Water Partition Coefiicient (Ka) for PFOS

DATE: March 19,1990
nn
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NET3 FAX TRANSMISSION
this transmission i ot received coracly o if pages are ising, pleas call Wildlife Intemational Lid at (410) 832.8500TTI mean ar gesrehatin Fieeseoof Wid ismaston Ldon 410) 22500

PLEASED VERTO: RichPurdy
3M Corporation
3MEnvironmental Technology and Safety Services

From: Raymond L. Van Hoven
Scictist

NOTES:

Rich:

Enclosed you will find a completed data summary the PFOS air-water partition coefficient experiment including the
data summary, method outline, and instrumental condition summary. Please do not hesitate to contact me to discuss

the findings,ortoprovideanyadditionalexperimentaldetails. 1look forwardtospeakingwith youin thenearfuture,
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“Wildife International Lid —
METHOD OUTLINE FOR THE DETERMINATION OF PFOS

AIR-WATER PARTITION COEFFICIENT

Project Number 454C-10

_—

1. Weigh sppproximately 0.01 gramofPFOS (WIL#4675A) directlyino a tared 250-mL. Pyrex beakerRecord weight.

2. Transfer 200mLof Nanopure® water into the beaker using a Class A glass volumetric pipet.
3. Prepare solvent blank sample. Using a gastight syringe, transfer a 250 L aliquotof Nanopure® waterinto a 25-mL Class A glass volumetric flask partially filled with 50% methanol/S0% ammoniumacetate buffer reagent. Bring to volume with 50% methanol/S0% ammonium acetate buffer reagent.Ampulate in an amber glass autosampler vial

4. Mix and sonicate the PFOS in water sample (50ug PFOS/mL target nominal concentration) forapproximately 10 minutes to ensure dissolutionof the test material.
5. Prepare the control sample. Transfer a 250 uL aliquotofthe PFOS in water sample into a 25-mLClass A glass volumetric flask partially filled with 50% methanol/50% ammonium acetate bufferreagent. Bring to volume with 50% methanol/50% ammonium acetate buer reagent. Ampulate in anamberglassautosamplervial. -

6. Place the PFOS in water sample beaker on a hotplate and bring solution toa bil. After approximately10mLs (5%) ofwater has evaporated, removebeakerfromhotplate andcool to room temperaturein aniocwater bath. Transfer contentsofsample into a graduated cyllnder and record actual volume.
7. Process 2.250 uLaliquotofsample as described above for solvent blank and control samples,
8. Retum sample to original beaker and bring sample to boil
9. Repeatsteps 6-8 untilsamplehas evaporated to 100 mLs. Submit all ampulated samples for LCMSanalysis
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WILDLIFE INTERNATIONAL LTD.-_

LC/MS Operational Parameters for the

Determination of PFOS Air-Water Partition

Coefficient

MASS SPECTROMETER: Perkin-Elmer Sciex API 100 LC Mass

Spectrometer
ION SOURCE: Perkin-Elmer Turbo lonspray

ION POLARITY: Negative
ION SOURCE VOLTAGE: 5200 V

ION SOURCE TEMPERATURE: 450°C

ION MONITORED: 498.6 amu

LIQUID CHROMATOGRAPH: ‘Hewlett-Packard 1090 Series IT

ANALYTICAL COLUMN: Keystone Betacil C-18 (2 mm ID, 100 mm, 3 pm

particle size)

MOBILE PHASE: 65% methanol/35% ammonium acetate buffered
water

FLOW RATE: 240pL/min

INJECTION VOLUME: 10uL

RUN TIME: 8 minutes
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“b. Mackay Environmental Research Limited

1884 Champlain Drive
Peterborough, Ontario
Canada KsL 1N6
Tel (705) 740-2911
GST Reg. #R-101420263

3M991

“To: Dr. Rich Purdy, 3M
Dr. Joyce SmithCooper, Battelle

Dear Rich and Joye:

received the “Fluorochemical Fugacity Modeling Requirements statement. 11s generally in
‘agreement with our expectations and wewilldoourbest to satisfy your needs. The principal~ problem wil, L suspect, be gathering the input data. We can keep in close contact with youregarding the model development,
‘We obtained from you the PLOS air-water partitioning data. As interpret the ab results theyestablished an initial concentration of 50 mg/T.in 200 mL water then distilled off 10 mL aliquotsand analysed the residue. They then calculated the percentageofthe original POS present whichremained in the beaker uncvaported. ‘These “percent recoveries” ranged from 136 to 105 withno real trend. I concludo that the PFOS did not evaporate to any measurable extent. Thisis avery sensitive methodof measuring Jowair.water periition coefficients. I can be shown that if‘water and the solute evaporate equally ic. the contents do not changein composition as would‘occur withanaze0(rope) then Ky, or H is identical for water and the solute. For waterH isapproximately 2400 Pa (approximately 20°C) divided by 55000 mol or 0,044 Pa m/mol or aKyy ofabout 2x 10". PFOS must thus haveaKy considerably lexs than thi, ic. less than 2 x10°. It is thus essentially non-volatile from aqueous solution. This is probably becauseofitsionic nature. “Thesimple expedientis to assign it 8 Kuofzero, i. it i 8type 2 involatilechemical in our nomcuclatare,
We did sample EQC model runs usinga K,ofzero, and partition coelicients L/kg for soil-water0f2.4, sediment-water of4.8 and fish-water (dimensionless) of 1000. The dimensionless partition‘ocffiicatsare higher by a factor corresponding to the density. The degradationhalf ives were~ allsetat10years. 1attach theLevelT, 1and ITresults
The Tovel I results show that PFOS hasastrung tendency to remain in water, i.e. typically 80%with 20% in soil.
“The Level II results show an identical distribution. “The major losss by advectionin water with
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only very slow degradation. The overall persistencein a regionfscontrolled by the water

The Level 11 results show that:-

TFdischargedto air it will rapidlydeposit to soil (90%) and water (10%).
Ifdischarged (0 soil it tends toremainthere with the major loss beingrun-off to water because ofits low sorption tendency.

If discharged towaterittends toremaininsolutionandissubject toremovalbyadvestive flow(90%).

“There is littl sorption to sediments.
~ Tn summary,itbehavesmuchas onewouldexpectofstrongly ionic compound.

Tbelicve it is important to measure real partition coefficients for inclusion in the model andperhaps reine thehalflives. In the present regulatory climate u substance which 5 so persistent isgoing to comeundervery close scrutiny. 1 wondet fit is possible to bud degradationweakness into the molecule?

1m conclusion, we are ready and willing to do modeling at your request. Please regard this as just2 small irs step.

Yours truly

Don Mackay

DM/um
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