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QUALITY ASSURANCE STATEMENT

Study Title: Characterization Study of Ammonium Perfluorooctanoate (PFOA), Primary
Standard # TCR-99030-030, PHASE: SOLUBILITY DETERMINATION

Study Identification Number: FACT-TCR-006, Centre Analytical Laboratories Study # 023-034

This phase of the study has been inspected by the 3M Environmental Laboratory Quality
Assurance Unit (QAU) as indicated in the following table. The findings were reported to the study
director and laboratory management.

Inspection Dates Phase Date Reported to

Management Study Director
7/17/00 Solubility Sample Preparation 7/17/00 7/17/00
7/17/00 In Phase Sample Dilutions 7/17/00 7/17/00
1/15 - 1/16/01 Data Audit 01/19/01 01/19/01
01/31/01-02/02/01 Draft Report 2/02/01 2/02/01

3/50/0/

QAU Repres{entative

Date
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SUMMARY

Solubility of PFOA in water is a significant parameter because the spatial and temporal movement
(mobility) of a substance through the environment is largely determined by its solubility in water.
Water soluble substances readily gain access to humans and other living organisms; furthermore
the knowledge of the solubility in water is a prerequisite for testing biological degradation,
bioaccumulation, and other tests. Solubility of PFOA in methanol and acetone is a significant
parameter for general laboratory knowledge in the preparation and analysis of PFOA. The
approximate solubility of PFOA was determined by performing a solubility screen test
(ETS-8-170.1). PFOA was determined to be soluble at concentrations greater than 10%
(mass/volume) in water, methanol and acetone at 23 "C. According to the screen test, if the test
substance is determined to be soluble at concentrations greater than 10% (mass/volume) then no
additional testing is required.

Results are presented in table 1:

Table 1. Summary Table of Solubility of PFOA TCR-99030-030 in Water, Methanol and Acetone.

SOLVENT PFOA SoLuBiLITY (MASS/VOLUME)

Water >10%
Methanol >10%
Acetone > 10%

The solubility of PFOA TCR-99030-030 was determined to be greater than 10% (mass/volume) in
water, methanol and acetone at 23 °C.

PURPOSE

The purpose of this phase of the study was to determine the solubility of PFOA in water,
methanol, and acetone as part of the characterization of this test substance.

Study # FACT-TCR-006, Page 7 of 29
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TEST SUBSTANCE

PFOA, Test Control Reference #TCR-99030-030

Table 2. Characterization of the Test Substance

TEST SUBSTANCE PFOA
Source 3M Specialty Materials, Bldg. 236-1B-10
Expiration Date 01-01-2010
Storage Conditions Frozen
3M Laboratory Identification TCR-99030-030
Number
Physical Description White Powder
Purity *95.0%
*The punty of the PFOA used in this study was determined to be 95.0% . The same lol/source of compound was used
throughout the entire study.
TEST SYSTEM

Table 3. Description of Test Systems Used in this Study

WATER METHANOL ACETONE
Source Millipore System B & J Brand EM Science
Expiration Date NA 2005 2005
Storage Conditions | Aot Ambient, Flammable | Ambient, Flammable
Cabinet Cabinet
3M Laboratory
Identification NA TN-A: 4466 TN-A: 4616
Number
Purity/Grade ASTM Type | HPLC Grade HPLC Grade

METHOD SUMMARIES

The solubility determination of PFOA TCR-99030-030 in water, methanol, and acetone was
performed according to United States Environmental Protection Agency OPPTS 830.7840,
“Water Solubility: Column Elution Method; Shake Flask Method” and OECD 105, “Water

Solubility” Guidelines as implemented by 3M Laboratory ETS-8-170.1 “Solubility Screen Test:

Approximate Solubility Determination of a Test Substance in Various Solvents”.

The Solubility Screen Test Method was used to determine the solubility range of PFOA

TCR-99030-030 in water, methanol, and acetone. Incremental amounts of water, methanol, or

Study # FACT-TCR-006,
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acetone were added to PFOA neat material and a qualitative determination of the solubility was
made. The screen test indicated the solubility of PFOA to be greater than 10% (mass/volume) in
water, methanol, and acetone at 23 "C. A detailed description of the Solubility Screen Test
method used in this study is located in Attachment A.

PREPARATORY METHODS

s ETS-8-170.1 “Solubility Screen Test: Approximate Solubility Determination of a Test
Substance in Various Solvents.” This method is a pre-requisite to the shake flask and
column elution methods and provides an estimate of the solubility of the test substance in the
solvent of choice. [f the test substance is determined to be soluble at concentrations greater
than 10% (mass/volume) then no additional testing is required. Approximately 10 mg PFOA
was weighed into a glass vial, and 0.1 mL of the appropriate solvent was added. Following
solvent addition, the vial was shaken, sonicated, and observed for particulates. The solubility
screen test estimated the solubility of PFOA to be greater than 10% (mass/volume) in water,
methanol and acetone at 23 °C. The solubility screening information was used to determine
that no additional solubility testing was necessary.

Table 4. Summary of Sample Preparation.

STEP SAMPLE PREPARATION DATE(S)
PERFORMED
1 10 mg test substance is weighed into tared 2.5 mL — 4.0 mL glass 9/08/00
screw-capped vial.
2 0.1 mL of test solvent (water, methanol or acetone) is added to glass 9/08/00
screw-capped vial.
3 Following the addition of test solvent, the vial is capped, shaken 9/08/00

vigorously (or vortexed), and the mixture is sonicated. Record mixing
and sonication times on the worksheet. .

4 Following sonication, the sample is checked visually for undissolved 9/08/00
particles of the test substance. If all of the test substance is dissolved,
the solubility is determined to be greater than 10% (mass/volume) and
no additional solubility testing is required. If a portion of the test
substance remains undissolved, additional dilutions are performed using
the appropriate solvent.

PRrRoTOCOL DEVIATIONS

There were no deviations from the original protocol for this phase.

Study # FACT-TCR-006, Page 9 of 29
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DATA SUMMARY, ANALYSES, AND RESULTS

ANALYTICAL RESULTS

s Specificity (according to OPPTS 830.7840): The solubility determination as stated in the
EPA Guidelines follows. This method should only be applied to:

s Pure substance. This study shows a purity of 95.0%

¢ Substances that are stable in water. Hydrolytic studies have been conducted at
the 3M Environmental Laboratory according to the United States Environmental
Protection Agency Guidelines, OPPTS 830.2110 “Hydrolysis as a Function of
pH.” Refer to 3M Environmental Laboratory Report No. W1878 (currently in
submittal) for study conclusions and results.

DATA SUMMARY

Table 5. Summary Table of Solubility of PFOA TCR-99030-030 in Water, Methanol and Acetone.

SOLVENT PFOA SOLUBILITY (MASS/VOLUME)

Water >10%
Methanol >10 %
Acetone >10%

The solubility of PFOA TCR-99030-030 in water, methanol and acetone is greater than 10%
(mass/volume) at 23 °C.

Attachment B contains solubility screening test sample preparation worksheets.

STATISTICAL METHODS AND CALCULATIONS

No statistical methods or calculations were required. The data was reported as the solubility of
PFOA being greater than 10% (mass/volume) at 23 °C in water, methanol, and acetone as
determined by the initial screening method.

STATEMENT OF CONCLUSION

Under the conditions of the present study, the solubility of PFOA TCR# 99030-030 in ASTM Type
| water, methanol and acetone is greater than 10% (mass/volume) at 23 °C..

Study # FACT-TCR-006, Page 10 of 29
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LiST OF ATTACHMENTS

¢ Attachment A: Solubility Screening Method ETS-8-170.1 “Solubility Screen Test:
Approximate Solubility Determination of a Test Substance in Various Solvents”.

e Attachment B: Solubility Screening Test Sample Preparation Worksheets
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3M ENVIRONMENTAL LABORATORY

SOLUBILITY SCREEN TEST: APPROXIMATE SOLUBILITY DETERMINATION OF A
TEST SUBSTANCE IN YARIOUS SOLVENTS

. Method Number: ETS-8-170.1 Adoption Date: 09/08/00

Effective Date: 03/14/01

Approved By:
7%/%/’ 03/08/6,
William K. Reagen, Laboratory Manager Date
//////{//// | @3/4//)/

Mark . Ellefson, PrOJect Le der , ’ Dafe

1.0 SCOPE AND APPLICATION

1.1 Purpose. According to methods set forth by the United States Environmental Protection
Agency (US EPA) and the Organization for the Economic Cooperation and Development
(OECD) a preliminary study, which will be outlined in this method, serves as a prerequisite
to performing solubility testing via the Column Elution Method and Shake Flask Methods.
The EPA and OECD solubility testing guidelines state that if the preliminary solubility
determination test indicates a solubility of > 107 g/L (10 ppm), the Shake Flask Method
(ETS-8-172.0) is to be used. If preliminary testing indicates a solubility of < 107 g/L (10
ppm) the Column Elution Method (ETS-8-171.0) will be used to determine the solubility
in the solvent of interest. Additionally, due to the tendency of certain compounds to be
highly soluble in particular solvents, no further solubility determination will be necessary
for compounds having solubility greater than 10% (mass/volume).

m—— atible Anal tes. Test substance and degradation products for solubility testing.
Exack Eofy af Orir it gradation p y

@/K e Mr by ETS-8-170.1 Page 1 of 9
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1.3 Acceptable Matrices. Aqueous (e.g. Milli-Q water, 0.01M CaCl,), Acetone, Methanol, or
other solvent(s) of interest.

2.0 SUMMARY OF METHOD

2.1 Preliminary Solubility Determination in solvent. Weigh approximately 10 mg of test
substance into a 2.5 mL-4 mL glass screw-capped vial. Add test solvent in varying
increments to the vial. After each solvent addition, vortex mix for approximately 15 sec.,
and sonicate 2-5 minutes. Make observations of the solution and visually confirm whether
or not particles are present; it may be necessary to allow the solution to sit for up to 5
minutes. Add test solvent in a stepwise fashion up to 2 mL. If the substance fully
dissolves after the first solvent addition of 100 uL, the test substance shall be considered

~ highly soluble, and no further testing is required. If there are still undissolved particles in
the vial, weigh 10 mg of test substance into a 100 mL glass stoppered volumetric flask or
graduated cylinder. Add test solvent until visual confirmation of the substance dissolution
has been achieved. Record all observations on a standardized preparation sheet or
logbook. Once 100 mL solvent has been reached, the approximate concentration is at 100
ug/mL. If the solubility limit has not yet been achieved, weigh approximately 10 mg of
test substance and transfer to a 1 L graduated cylinder/volumetric flask (concentration is
approximately 10 ppm). The container should be sonicated and allowed to sit overnight to
allow for maximal dissolution. If the undissolved particles are still observed after sitting >
12 hours, the column elution method will be utilized (ETS-8-171.0). If the test substance
dissolves in 1 L or less of solvent, the shake flask method (ETS-8-172.0) will be used to
determine the solubility.

3.0  DEFINITIONS
3.1 Test substance. A liquid or solid material for which the relative solubility in a specified
solvent will be determined.

3.2 Testsolvent. The matrix to which the test substance of interest is introduced. The test

solvent may include but is not limited to aqueous matrices, including ASTM Type I Water
and various salt matrices (e.g. 0.01M CacCl, ,,); and organic solvent matrices, including

methanol, and acetone.

4.0 WARNINGS AND CAUTIONS
4.1 Health and Safety Warnings:

4.1.1 Wear the proper lab attire for all parts of these procedures. Wear gloves and eye
protection at all times.

4.1.2 Handle all solvents in a hood for all parts of the described sample preparation
procedure.

4.1.3 For potential hazards of each chemical used, refer to material safety data sheets,
packing materials, and 3M Environmental Laboratory’s Chemical Hazard Review.

4.1.4 No mouth pipetting is allowed.

ETS-8-170.1 Page 2 of 9

Solubility Determination: Screen Test Method
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4,2 Cautions:

4.2.1 Glassware in which standards are prepared should be triple rinsed with acetone and
methanol to reduce the possibility of accidental contamination.

5.0 INTERFERENCES
5.1 Impurities may significantly affect the solubility of the test substance. The purity of the
test substance should be known and documented prior to starting the screening procedure.

6.0 EQUIPMENT
6.1 Analytical balance sensitive to 0.1 mg.

6.2 Vortex mixer.

6.3 Sonicating device.

7.0 SUPPLIES AND MATERIALS
7.1 Disposable glass graduated pipettes, 1 mL to 100 mL.

7.2 Disposable glass Pasteur pipettes and rubber bulbs.

7.3 Glass beakers, various sizes.

7.4 2.5 mL-4 mL glass screw-top vial.

7.5 Glass volumetric flasks, 10 mL to 1000 mL.

7.6 10 pL-1000 pL Pipetteman™ manual pipettor and plastic pipette tips, or equivalent.

8.0 REAGENTS AND STANDARDS
8.1 Methanol (MeOH), HPLC/SPEC/GC grade from EM Science, or equivalent.
8.2 Acetone, HPLC/SPEC/GC grade from EM Science or equivalent.

8.3 Water, ASTM Type I, or equivalent.

8.4 Calcium Chloride Dihydrate, Approximately 99% or better, from Sigma or equivalent.

8.5 0.01 M CaCl,, A 0.01 M CaCl, stock solution is prepared by weighing 1.5 g CaCl,
Dihydrate in 2 weigh boat and transferring to a 1 L volumetric flask and diluting to the
mark with Milli-Q™ water.

8.6 Test substance of known purity.

9.0 SAMPLE HANDLING

9.1 Record times of initial preparation and dilution on a sample preparation sheet or logbook.

9.2 Once the preliminary testing has been completed and the appropriate information is
extracted, the screen test samples should be disposed into the proper waste stream.

ETS-8-170.1 Page 3 of 9
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QUALITY CONTROL

10.1

11.0

Not applicable.

CALIBRATION AND STANDARDIZATION

11.1

112

12.0

The compounds of interest must be of known characterization according to laboratory
specifications.

All equipment used, such as the analytical balance, should be calibrated daily prior to use.

PROCEDURES

12.1

Solubility screen.

12.1.1 Weigh 10 mg * 1 mg of test substance into a 4 mL glass screw-top vial or
equivalent. Record the weight (refer to attachment A for an example of a
standardized prep sheet). '

12.1.2 Add solvent (e.g. water, methanol, acetone) according to the table below to the test

substance. :
4 mL vial or equivalent Solvent Solvent Solvent | Solvent
addition 1 addition 2 addition 3 |addition 4
Total volume solvent 0.1 0.5 1 2
added (mL)...
Approximate Solubility /ﬂ)‘QO/Q 10000 5000
(ng/mL)... ity

/ - bCA
12.1.3 Following addition of solvent, vortex mig( pproximately 15 seconds, sonicate 2-5
minutes. Visually check for undissolved particles. If undissolved test substance

remains, continue adding solvent according to the above chart. It may be necessary
to allow the solution to settle for up to 5 minutes before making observations.

Record observations on the standardized prep sheet.

12.1.4 If all particles dissolve, then estimate the approximate solubility and document the
concentration. Because the concentration is >10 pg/mL, the shake flask method
(ETS-8-172.0) will be used to determine the accurate solubility point. However, if
the test substance dissolves after the first solvent addition of 100 pL the solubility is
determined to be >10% (mass/volume). The test substance shall be regarded as
“highly soluble,” and no further testing is required.

12.1.5 If the test substance did not dissolve in the 2 mL of solvent, weigh 10 mg + 1 mg of
test substance into a 100 mL glass volumetric flask or equivalent. Record the
weight (refer to attachment A for an example of a standardized prep sheet).

12.1.6 Add solvent according to the table below to the test substance to deliver the
appropriate amount of solvent. As described in 12.1.3, vortex mix, sonicate, and
allow the test solution to settle. Record all observations and procedures on the
preparation sheet.

ETS-8-170.1 Page 4 of O
Solubility Determination: Screen Test Method
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100 mL volumetric| Solvent addition 1| Solvent addition 2 | Solvent addition 3
flask or equivalent

Total volume solvent 10 50 100
added (mL)...

Approximate Solubility 1000 200 100
(ng/mL)...

12.1.7 If the solubility point is reached at or prior to the complete addition of 100 mL, the
concentration estimation at which the substance is soluble should be documented
and shall be used as a starting point for the shake flask method (ETS-8-172.0).

12.1.8 If the 100 mL solvent level has been reached without complete dissolution of test
substance, weigh out 10 mg + 1 mg test substance and transfer to-a 1 L volumetric
flask, graduated cylinder, or equivalent. Dilute to 1 L with test solvent. The
approximate concentration of test substance is at 10 ug/mL. The flask should be
allowed to sit 12-24 hours to allow for maximal dissolution. If the undissolved
particles are still observed, the column elution method will be utilized (ETS-8-
171.0). Ifno visible particulates are observed, the shake flask method (ETS-8-
172.0) shall be used to determine the solubility.

13.0 DATA ANALYSIS AND CALCULATIONS
13.1 The solubility determination in this method is qualitative/semi-quantitative.

" 13.2 The point to which the substance dissolves in solvent is confirmed visually. The solubility
point is therefore a qualitative determination.

13.3 The concentration estimation is semi-quantitative in that the approx1mate concentration is
calculated by the following equation:

c=a/b
Where:
c= the semi-quantitative concentration pg/mL,

a= amount of substance weighed out (ug), and
b= the approximate amount of solvent added (mL).

14.0 METHOD PERFORMANCE

14.1 Limitation of data. The accuracy to which the solubility is determined is subject to a
large margin of error due to the way in which the solvent is added to the solute. Since
large and varying increments of solvent are being added to the solute, this error margin
must be considered when reporting the concentration estimation.

14.2 The data obtained through this study is an estimation only and should be treated as a
qualitative estimation of the solubility of test substance in a given solvent.

ETS-8-170.1 Page 5 of 9
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14.3 For an accurate measurement of the substance solubility concentration, the shake flask
method, or column elution method will be used.

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

15.1 Dispose of sample waste by placing in high or low BTU containers as appropriate. Use
broken glass containers to dispose of glass pipettes.

16.0 RECORDS
16.1 Sign and date all observations and calculations.

17.0 ATTACHMENTS

17.1 Attachment A-Example of a Standardized Sample Preparation Sheet: Solubility Screen
Prep Sheet.

18.0 REFERENCES

18.1 Organization for Economic Cooperation and Development. OECD Guideline for Testing of
Chemicals. Water Solubility -OECD Guideline 105: pp. 1-7, Adopted 1995

18.2 United States Environmental Protection Agency. OPPTS 830.7860 Water Solubility
(Generator Column Method). Prevention, Pesticides and Toxic Substances: Fate, Transport
and Transformation Test Guidelines. EPA 712-C-96-042: pp. 1-17, 1996

18.3 United States Environmental Protection Agency. OPPTS 830.7840 Water Solubility:
Column Elution Method; Shake Flask Method. Prevention, Pesticides and Toxic
Substances: Fate, Transport and Transformation Test Guidelines. EPA 712-C-96-041: pp.
1-12, 1996

18.4 3M Environmental Laboratory Method ETS-8-171.0, “Column Elution Method: Solubility
Determination of Test Substance in Various Solvents.”

18.5 3M Environmental Laboratory Method ETS-8-172.0, “Shake Flask Method: Solubility
Determination of Test Substance in Various Solvents.”

19.0 AFFECTED DOCUMENTS
~ 19.1 ETS-8-171.0, “Column Elution Method: Solubility Determination of Test Substance in
Various Solvents.”

19.2 ETS-8-172.0, “Shake Flask Method: Solubility Determination of Test Substance in
Various Solvents.”

ETS-8-170.1 Page 6 of 9
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20.0 REVISIONS

Revision Revision
Number Reason For Revision Date
1 It was desirable to make the method more universally applicable by 03/13/01

removing references to specific test substances.

ETS-8-170.1 Page 7 of 9
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Attachment A: Example Preparation Worksheet, page 1 of 2

GLP Study Number:

Test Substance: ID#
Source:
Solvent: ID#:
Source:
Step

Weight of test substance:

- mg

2nd replicate optional: mg
2 Add test solvent according to the table below. Following each addition of solvent, shake vigorously/vortex, and sonicate
the mixture and visually check for undissolved particles.

Sample preparation worksheet
Date:

1 Weigh approximately 10 mg + 1 mg of test substance into a 2.5 mL-4 mL glass screw-top vial.

Balance ID:
Thermometer ID:

BACK TO MAIN

Date/Initials:

Soluhility dat

volume added (mL)/
approx conc. after
addition {(ug/mL)

Sample Prep

OBSERVATIONS/NOTES

Analyst Date/Time— [
Total volume solvent added (mL)

Approximate Solubility (ug/mL)

Step 2-1
Q.1

100,000

Flask vortex-mixed? Yes/No Room Temp——.°C
Flask sonicated? Yes/No Time—— . min
Flask allowed to settle? Yes/No Time—min

Is there solute still present¥ es-continue to step 2-2

further solubility testing is required.

NO- The solution is at 10%, and is considered "infinitely soluble.” N

Analyst Date/Time —— 1
Total volume solvent added (mL)
Approximate Solubility (ug/mL

Analyst Date/Time—— e
Total volume solvent added (mL),
Approximate Solubility (ug/mL

Analyst Date/Time— [
Total volume solvent added (mL)

Step 2-2
0.5
20,000

Flask vortex-mixed? Yes/No Room Temp_—°C
Flask sonicated? Yes/No Time_____min
Flask allowed to settle? Yes/No Time —_min

Is there solute still present? Yes/No

Step 2-3
1
10,000

Flask vortex-mixed? Yes/No Room Temp__°C
Flask sonicated? Yes/No  Time———min
Flask allowed to settle? Yes/No Time—__min

Is there solute still present? Yes/No

Step 2-4
2

Approximate Solubility (ug/mL

5,000

Flask vortex-mixed? Yes/No Room Temp— °C
Flask sonicated? Yes/No  Time————_min
Flask allowed to settle? Yes/No Time ___min

Is there solute still present? Yes/No

Conclusions:

Notes/ additional comments

Did the substance dissolve in 2 mL or less of soivent?
Yes -Approximate concentration at which the test substance is soluble in solvent: ________ug/ml

The solubility of the test substance is to be determined via the shake flask method.

or  No Continue to page two for further testing.

ETS-8-170.1
Solubility Determination: Screen Test Method
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BACK TO MAIN

Attachment A Cont.: Example Preparation Worksheet, page 2 of 2

3M Environmental Laboratory SOLUBILITY SCREEN

GLP Study Number:

Test Substance: 1D#:
Source:
Solvent: 1D#:
Source:
Step {continued from page 1)

Sample preparation worksheet

Date:

“*Did the test substance dissolve in 2mL? Yes/No If YES, the test is complete, and there is no need to continue with the screen
test. If NO, continue to step 3 to determine the approximate solubility of the substance.
3 Weigh approximately 10 mg £ 1 mg of test substance into a 100 mL graduated stoppered cylinder/volumetric flask.

Weight of test substance: mg Balance ID: Date/lnitials:
2nd replicate optional: ) mg Thermometer 1D: .
4 Add test solvent according to the table below. Following each addition of solvent, shake vigorously/vortex, and sonicate
the mixture and visually check for undissolved particles. )
volume added (mL)/
approx conc. after
addition (ug/mL.) Sample Prep OBSERVATIONS/NOTES

Solubility data
]

Analyst Date/Time / Step 4-1 Flask vortex-mixed? Yes/No RoomTemp____ °C [is there solute still present? Yes/No
Flask sanicated? Yes/No  Time, min
T 1 solvent added (mL)...|10
otal vol u'me . (mt) Flask allowed to settle? Yes/No Time. min
Approximate Solubility (ug/mL)...|1.000 )
Analyst Date/Time { Step 4-2 Flask vortex-mixed? Yes/No Room Temp______°C |is there solute still present? Yes/No
Flask sonicated? Yes/No  Time, min
Total vol solvent added (mL)...{50
eaive lfme y . ed (ml) Flask alfowed to settle?  Yes/No Time, min
Approximate Solubility (ug/mL)...{200
Analyst Date/Time, / Step 4-3 Flask vortex-mixed? Yes/No Room Temp °C |is there solute still present? Yes/No
Flask sonicated? Yes/No  Time, min
Total volume solvent added (mL)...|100
t No Ti i
Approximate Solubiity (ug/m)...| 160 Flask allowed to setle?  Yes/No Time min

Weight of test substance:

mg

Balance ID:

5 Weigh approximately 10 mg + 0.5 mg of test substance into a 1 L graduated stoppered cylinder/volumetric flask/or equivalent.

Dafe/lnitials:

Anafyst Date/Time i
Total volume solvent added (mL)...
Approximate Solubility (ug/mL)...

Step 5-1

1000
10

Flask vortex-mixed? Yes/No Room Temp
Flask sonicated? Yes/No  Time.
Flask allowed to settle?  Yes/No Time

°c

min

Is there solute still present? Yes/No

Conclusions:

Notes/ additional comments:

Did the substance dissolve in 1000 mL or less of solvent?
Yes -Approximate concentration at which the test substance is soluble in solvent: ug/ml

The solubility of the test substance is to be determined via the shake flask method.

or  No -The solubility of the test substance is to be determined via the column elution method.

Solubility Determination: Screen Test Method

ETS-8-170.1

Page 9 of 9
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Solubility Screen Test
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3M Environmental Laboratory SOLUBILITY SCREEN

GLP Study Number: TCR-006
Test Substance: PFOA

ip#: TCR-99030-30

Sample preparation worksheet

Source: 3MInternal

BACK TO MAIN

Date: $%ept O -

i;'“ Solvent: Water L N NYA)
o Source: P ~ G | 5.3 ML
Q step ‘
o 1 Weigh approximately 10 mg % 0.5 mg of test substance into a 2.5 mL-4 niL glass screw-top vial. R
o Weight of test substance: 10W.23 mg Balance ID:_“/€) | 7 Datellnitials:glggg LoO an C
o ] 2nd replicate optional; __s=— mg Thermometer ID m,:m_QH
< - 2 Add test solvent according to the table below. Following each addition of solvent, shake vigorously/vortex, and sonicate
0o the mixture and visually check for undissolved particles. e W ok W
-y ey
d\ o 0P
o volume added (mL)/ O N
=, approx conc. after : %ﬁ
(g' Solubllity data|addition (ug/mL) Sample Prep ) OBSERVATIONS/NOTES
a Analyst Datemmw_ Step 2-1 Flask vortex-mixed No Room Temp :% ? oc |is there solute still present? Yes-continue to step 2-2
-— -
Heme Total volume solvent added (mL)... 0.1 B e R e, min. (1§0. ) The solution is at 10%, and is considered "infinitely soluble.” No
Approiimate Solubilty (ug/mL)... [100,000 ask allowed to settie? (YE)/No Time Mi_ ijfther solubllity testing is required.
Analyst DatefMime_____ /1 Step 2-2 Flask vortex-mixed? Yes/No-Room Temp____°C |is there solute Sl present? Yes/No
Flask sonicated? Y Time, min '
. Total volume solvent added (mL)... |0.5 . ———
\ Approximate Solubility (ug/mL)... [20,000 Flask allowed to seflle?  Yes/No Time_____min
Analyst Date/Time ! Step 23 Flask wdftex-mixed? Yes/No RoomTemp______°C |is there solute still present? Ye:
FlaSk sonicated? Yes/No Time_________ min
Total volume solvent added (mL})... [1 :
Approximate Solubility (ug/mL)... [10,000 lask allowed to settie?  Yes/No Time, mm»
Analyst DateTi / Step 24 / Flask vortex-mixed? Yes/No RoomTemp______°C |is there salute still present? Yes/No
| . Flask sonicated? Yes/No  Time, min :
Total volume™salyent added (mL)... |2 Py E——— N
Approximate Solubi —157000 Flask allowed to settle? Yes/NoTime________min
Conclusions:
Did the substance dissolve in 2 mL or less of solvent?
Yes -Approximate concentration at which the test substance is soluble in solvent:%‘ 14 07;2 ug/mi
~ The solubility of the test substance is to be determined via the shake flask method.
or  No Continue to page two for further testing.
Notes/ additional comments:
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3M Environmental Laboratory SOLUBILITY SCREEN

GLP Study Number: TCR-006
Test Substance: PFOA

Solvent:

Water

Sample preparation worksheet

io#: TCR-99030-30 Date:

Source: 3IM Internal

1D#:

Step

(continued from page 1)

Source:

BACK TO MAIN

**Did the test substance dissolve in 2 mL? Yes/No i YES, the test is complete, and there is no need to continue with the screen
test. If NO, continue to step 3 to determine the approximate solubility of the substance.

3 Weigh approximately 10 mg £ 0.5 mg of test substance into a 100 mL graduated stoppered cyl/nder/vo/umetr/c flask.

Weight of test substance:
2nd replicate optional:

mg

mg

Balance 1D:
Thermometer ID:

4 Add test solvent according fo the table below. Following each addition of solvent, shake vigorously/vortex, and sonicate
the mixture and visually check for undissolved particles.

Solubility data

volume added {mLy
approx conc. after
addition {ug/mL)

Sample Prep

OBSERVATIONS/NOTES

Flask vortex-mixed? Yes/No Room Temp, °c

Analyst Date/Time / Step 4-1 F v Is there solute still present? Yes/No
lask sonicated? Yes/No  Time, min
Total volume solvent added (mL)...{10 ————
Approximate Solubility (ug/mL)... {1,000 Flask allowed to settle?  Yes/No Time min
Analyst Date/Time___. | Step 4-2 Flask vortex-mixed? Yes/No Room Temp_____ °C |is there solute stifl present? YesMNo
Flask sonicated? Yes/No  Time, min
Total volume solvent added (mL.)... |50 —
Approximate Solubility (ugimL)... {200 Flask allowed to settle? Yes/No Time min
Analyst Date/Time ! Step 4-3 Flask vortex-mixed? Yes/No Room Temp____°C |is there solut$ still present? Yes/No
Flask sonicated? Yes/No  Time, min
Total volume solvent added (mL)... 100 " -
Approximate Solubility (ugimL)...|100 Flask allowed to seftie?  Yes/No fima____min
5 Weigh approximately 10 mg +.0.5 mg of test substance into a 1 L graduated stoppered cylinder/volumeffic flask/or equivalent.
Weight of tesf substance: mg Balance ID: i Date/Initials:
Analyst Date/Time, / Step 5-1 Flask vortex-mixed? Yes/No Room Temp____°C r{ﬂ\ere solute still present? Yes/MNo
Flask sonicated? Yes/No  Time, min
Total volume solvent added (mL)... 1000 -
Approximate Solubility (ugimL)... [10 Flask allowed to settle? YeslNow

\

Conclusions:

Did the substance dissolve in 1000 ml. or less of solvent?

Yes -Approximate concentration at which the test su
The solubility of the test substance is tob
or  No -The solubility of the test substanc

dditional comments:

nce is soluble

6 be determined via the col

in solvent: ug/mi

ermined via the shake flask method.

umn elution method.

Solubility Screen Test

Page 2 of 2
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Test Substance: PFOA

3M Environmental Laboratory SOLUBILITY SCREEN
GLP Study Number: TCR-006

Solvent: Methanol

io#: TCR-99030-30

Sample preparation worksheet

Source: 3Minternal

0#:+N A HYelp

Step

Source: AT

B 13 Brend
e 8 3ept OO

1 Weigh approximately 10 mg * 0.5 mg of tast substance into & 2.5 mL-4 mL glass screw-top vial.

Weight of test substance:

2nd replicate optional:
2 Add test solvent according to the table below. Following each addition of solvent, shake vigorously/vortex, and sonicate

J-33 mg

mg

Balance ID:_é/c/) T .
Thermometer ID: 'mérmcf-/

BACK TO MAIN

Date: & Sept 0O ChY

Date/lnitialsé\é-ggé 0@ Cﬁt

me solvent added (mL)...

ug/mL )

2 .

Flask sonicated? Yes/No
Flask allowed to settle?  Yes/No Time

Time______ min
min

the mixture and visually check for undissolved particles. cr1 62003/ 01
volume added (mL)/ o 0
approx conc. after ((0\3, o g |
Solubility data|additlon (ugimL} Sample Prep Cﬁ& 0 OBSERVATIONS/NOTES
L/ )
Analyst Date/Timds 60/ /1 5 5 apn  [Step 2-1 Flask vortex-mixed? oom Temi d 5 o |Is there solute still present? Yes-continue to step 2-2
Che Total volume solvent added (mt)... 0.1 Flask sonicated? {&$No T'me-i——‘ min Ay ution is at 10%, and is considered "infinitely soluble.” N
i - Flask allowed to settle? @INO Time__[|.& mln( Tth Tt'lelstl))lT testing i - ds considered "tnfinitely soluble.” No
Approximate Solubility (ug/mL)... [100,000 er solubility testing is required.
Analyst Date/Time / Step.2-2 Flask vorte_x-mixed’? Yes/No emp_______ 6. l|s there solute still present? Yes/No
\‘ Total volume solvent added (mL)... |0.5 ;Ias'l: :;') nicated? :tfle? Y T"“j;——ﬂ
Approximate Solubility (ug/mL)... [20,000 asKahows es/NoTime____min
Ahalyst DatefTime______ J Step 2-3 sk vortex-mixed? Yes/No Room Temp_____°C |is there solute stilMpresent? Yes/No
Total volume solvent added (mL)... |1 Flask sonicated? Yes/No  Time, min
Approximate Solubility (ug/mL)... [10,000 / Flask allowed to settle? Yes/No Time min
Analyst / Step 2-4/ Flask vortex-mixed? Yes/No Room Temp__.___°C |is there solute still present? Yes/!

Conclusions:

Did the substance dissolve in 2 mL or less of solvent?
Yes -Approximate concentration at which the test substance is soluble in solvent; Pf / O7ng/ml
The solubilty of the test substance is to be determined via the shake flask method.

or  No Continue to page two for further testing.

Notes/ additional comments:

Solubility Screen Test
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BACK TO MAIN

3M Environmental Laboratory SOLUBILITY SCREEN

GLP Study Number: TCR-006 : Sample preparation worksheet
Test Substance: PFOA ip#: TCR-99030-30 Date:
Source: 3M Internal
Solvent: Methanol ID#:
’ Source:

Step (continued from page 1)
**Did the test substance dissolve in 2 mL? Yes/No l@ the test is complete, and there is no need to continue with the screen
test. If NO, continue to step 3 to determine the approximate solubility of the substance.
3 Weigh approximately 10 mg £ 0.5 mg of test substance into a 100 mL graduated stoppered cyllnder/volumetnc flask.
Weight of test substance: ma Balance ID: ’ Date/Initials:
2nd replicate optional: ] mg Thermometer ID;
4 Add test solvent according to the table below. Following each addition of solvent, shake wgorously/vortex and sonicate
the mixture and visually check for undissolved particles.

volume added (mL)/
approx conc. after

Solubility datajaddition (ug/mL) Sample Prep OBSERVATIONS/NOTES
Analyst Date/Time ! Step 4-1 Flask vortex-mixed? Yes/No Room Temp_____°C |is there sofute still present? YestRo

Flask sonicated? Yes/No  Time min

Total volume solvent added (mL)...}10
otal volume Sovent a (mt) Flask allowed to settle? Yes/No Time min

Approximate Solubility (ug/mL)... 1,000

Analyst Date/Time / Step 4-2 Flask vortex-mixed? Yes/No Room Temp_____ °C |Is there softite still present? Yes/No
Flask sonicated? Yes/No  Time min
Total voll ivent added (mL)...|50 ey E—
olatvolume solvent a (mL) Flask allowed to settle? Yes/No Time, min

Approximate Solubility (ug/mL)... [200

|Analyst Date/Time, ! Step 4-3 Flask vortex-mixed? Yes/No Room Temp

Flask sonicated? Yes/No  Time,
tal vol Ivent added ...|100
Total volume Solvent added (mL) Flask allowed o seftie? Yes/No 3¢
Approximate Solubility (ug/mL)...]100

Is there solute still present? Yes/No

(] min

5§ Weigh approximately 10 mg + 0.5 mg of test substance intoa 1L iaeduyfmwppered cylinder/volumetric flask/or equivalent.

Weight of test substance: m alancelD:_______ . Date/Initials:

Analyst Date/Time______ /| Step 5-1 -mixed? Yes/No Room Temp____°C [is there solute still present? Yes/No

Total volume solvent added (mL)... 1000 o Ifm‘:ﬁd’? Y;ls';% Y L’;'e.r———m-'ﬂ
Approximate Solubility (ug/mt}... |10 sk allowedto seller  Yes/No Timé_—_—min

Conclusions:
Did the substance dissolve in 1000 mL or’less of solvent?

Yes -Approxfnate concentration at which the test substance is soluble in solvent: ug/ml
solubility of the test substance is to be determined via the shake flask method.
or “The solubility of the test substance is to be determined via the column elution method.

Notes/ additional col

Solubility Screen Test ) .
Page 2 of 2 3M ETS Laboratory
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GLP Study Number: TCR-006

BACK TO MAIN

3M Environmental Laboratory SOLUBILITY SCREEN

Sample preparation worksheet

Approximate .. 15,000

| Q Test Substance: PFOA io#: TCR-99030-30 Pate: & ot OO CimcC.
E a Source: 3M Internal !
9  solvent: Acetone #: A JA lllp
0 Source: & M SLINCE
QO Step
-3 1 Weigh approximately 10 mg & 0.5 mg of test substance into a 2.5 mL-4 mlL glass scr%w-top vial, .
< | Weight of test substance: 10 m Balance ID:___ 1611 1 . Date/Initials 59 0 .(m
| g
9. i 2nd replicate optional: ____~——— Mg Thermometer ID _____l]QQH her,
2 f 2 Add test solvent according to the table below. Following each addition of solvent, shake wgorously/vortex and sonicate
L O ; ov
;\ S { the mixture and visually check for undissolved particles. A Ov?
) I .
Q,\ g’ ‘ volume added (mL)/ 0 \
= 3 approx conc, after M\
=» Solubility datajaddition (ug/mL) Sample Prep OBSERVATIONS/NOTES
) P
Analyst Date/Timeg e/ [5G pe~  Step 24 Elask vortex-mixed? é\,%/ Room Temp ﬁi o {lsthere solute still present? Yes-continue to step 2-2
iy Total volume solvent added (mL)... [0.1 rF:-'Iask sonlcated?@N Time S min ( e solution s at 10%, and is considered "infinitely soluble.” No
Approximate Solubility (ug/mL)... [100,000 task allowed to settie? @ NoTime{S  min ridher solubllty testing Is required.
Analyst Date/Time___ ____ [ . Step 22 Flask vortex-mixed? Yes/No Roomn Ti
Flask sonicated? Yes/No
| Totat volume solvent added (mL)... 10.5 e —
\ Approximate Solubility (ug/mL)... |20,000 Flask allawed to settie7_~ves/No Time____min
Anatyst Date/Time_____ 1 Step 2-3 Flask voriexsfixed? Yes/No Room Temp_____°C [Is there solute still present? Yes/No
Fla icaled? Yes/No  Time, min
Total volume solvent added (mL)... |1 .
Approximate Solubility (ug/mL)... 10,000 _|ATaskaliowed to settie? . Yes/MNo Time_____nin
Analyst Step 2-4/ Flask vortex-mixed? Yes/No Room Temp______°C [Is there solute still present? Yes/No
. V Flask sonicated? Yes/No  Time min
Flask allowed to settle?  Yes/No Time min

Conclusions:
Did the substance dissolve in 2 mL or less of solvent?

Yes -Approximate concentration at which the test substance is soluble in solvent: / /i QZ 'ﬂglm
The solubility of the test substance is to be determined via the shake flask method.
or  No Continue to page two for further testing.

Notes/ additional comments:
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BACK TO MAIN

3M Environmental Laboratory SOLUBILITY SCREEN

GLP Study Number: TCR-006 . Sample preparation worksheet
Test Substance: PFOA iog: TCR-99030-30 Date:
Source: 3M Intemal
Solvent: Acetone ID#:
Source:
Step (continued from page 1)

***Did the test substance dissolve in 2 mL? Yes/No If YES, the test is complete, and there is no need to continue wit
test. If NO, continue to step 3 to determine the approximate solubility of the substance.
3 Weigh approximately 10 mg + 0.5 mg of test substance into a 100 mL graduated stoppered cylinder/volumetrc flask.
Weight of test substance: mg Balance 1D: R Date/Initials;
2nd replicate optional: mg Thermometer ID: .
4 Add test solvent according to the table below. Following each addition of solvent, shake vigorousjy/vortex, and sonicate
the mixture and visually check for undissolved particles.

volume added (mL)/
{approx conc, after
Solubility data|addition (ug/mL) Sample Prep OBSERVATIONS/NOTES

Analyst Date/Time______ { Step 4-1 Is there solute still present? Yes/No

Total volume solvent added (mL)... [10
Approximate Solubility {ug/mL)... |1,000

Analyst Date/Time______ [ Step 4-2 Is there solute still present? Yes/No
Total volume solvent added (mL)... |50

Approximate Solubility (ug/mL)... |200

e
Analyst Date/Time______ [ Step 4-3 .| Flaskvortex-mixed? YesiNo Room Temp_____°C [is there solute still present? Yes/No

Flask sonicated? Yes/No  Time, min
Tota! volume solvent added (mL)... }100 - -
Approximate Solubility (ug/mL)... |100 / Flask allowed to settle?  Yes/No Time, min

§ Weigh approximately 10 mg & 0.5}61’ test substance into a 1 L graduated stoppered cylinder/volumetric flask/or equivalent.

Weight of test substance: mg " BalancelD:_____________ . Date/Initials: : '

Analyst Step 5-1 Flask vortex-mixed? Yes/No RoomTemp_____'C [Is there solute still present? Yes/No
...11000 Flask sonicated? Yes/No  Time min
10 Flask allowed to settle? Yes/No Time, min

ance dissolve in 1000 mL or less of solvent?
Yes -Approximate concentration at which the test substance is soluble in solvent: ug/mi
The solubility of the test substance is to be determined via the shake flask method.
or  No -The solubility of the test substance is to be determined via the column elution method.

Notes/ additional comments:
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