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I, the undersigned, hereby declare that this report provides a correct English translation of
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TY Mt
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GLP STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsot DAIKIN INDUSTRIES, LTD
Title Biodegradation study of ( CBI )} by microotganisms
Study number 14114

This study was petformed in compliance with "OECD Principles of Good Laboratory
Practice” (November 26, 1997).

This final report reflects the raw data accurately and it has been confirmed that the test data
are validity

Date September 18, 2003
Study Director Signed in original
Yasuko Matsunobu
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GLP STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LID.
Title Biodegiadation study of ( CBI ) by microorganisms
Study number 14114

Amendment to the Final Report was performed in compliance with "OECD Principles of
Good Laboratory Practice” (November 26, 1997)

This GLP statement was issued as supplement to the statement issued on September 18,
2003 because of the amendment of the Final Report.

Date October 10, 2003
Study Director Signed in original
Yasuko Matsunobu

000004



14114

QUALITY ASSURANCE STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.
Title Biodegradation study of ( CB! ) by microorganisms
Study number 14114

The inspections of this study were carried out and the results were reported to the test
facility management and the Study Director by Quality Assurance Unit of Kurume Laboratory,
Chemicals Evaluation and Research Institute, Japan as follows.

Item of inspection Date of inspection gggyolf)fg:g:o tl‘)a:tifit(;ffrfg;;:nﬁtt
July 17, 2003 July 18, 2003 July 18, 2003

Study plan August 11, 2003 August 11, 2003 August 11, 2003
September 10, 2003 September 10, 2003 September 10, 2003
July 18, 2003 July 18, 2003 July 18, 2003
August 1, 2003 August 26, 2003 August 26, 2003
August 15, 2003 August 26, 2003 August 26, 2003

Test Conduct August 18, 2003 August 26, 2003 August 26, 2003
August 21, 2003 August 26, 2003 August 26, 2003
August 25, 2003 August 26, 2003 August 26, 2003
August 26, 2003 August 26, 2003 August 26, 2003

?;V:l%aet;;:d September 18, 2003 September 18, 2003 September 18, 2003

It has been assured that the final report describes accurately the test method used, that
details in the report are in compliance with the study plan and Standard Operating Procedures
and that the final report reflects the 1aw data accurately.

Date September 18§, 2003
Quality Asswrance Unit, Head Signed in original
Kyoshiro Hori
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QUALITY ASSURANCE STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.
Title Biodegradation study of ( CBI ) by microorganisms
Study number 14114

14114

Study inspection of the corrected parts in the Final Report was carried out and it was
confirmed that the correction has no problem. The result was reported to the test facility
management and the Study Director as follows.

Date of inspection

Date of report to
Study Director

Date of repot to test
facility management

October 10, 2003

October 10, 2003

October 10, 2003

This statement was issued as a supplement to the quality assurance statement issued on

September 18, 2003.

Date October 10, 2003
Quality Assurance Unit, Head Signed in original
Kyoshiro Hori
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Study No. 14114

Title .

Biodegradation study of ( CBI ) by microorganisms

Sponsor
DAIKIN INDUSTRIES, LTD.
1-1 Nishi-hitotsuya, Settsu, Osaka 566-8585, Japan
Test facility
Kurume Laboratory
Chemicals Evaluation and Research Institute, Japan
19-14 Chuomachi, Kurume, Fukuoka 830-0023, Japan
Objective
This study was petformed to evaluate the biodegradability of ( CBI ) by
microorganisms.
Test method
This study was performed according to "Ready Biodegradability: Modified MITI Test
(D) (Guideline 301C, Revised July 17, 1992)" in the OECD Guideline for Testing of
Chemicals.

Applied GLP

This study was petformed in compliance with "OECD Principles of Good Laboratory
Practice" (November 26, 1997).
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Dates
Study initiation date ‘ July 17, 2003
Experimental starting date July 18, 2003
Experimental completion date August 15, 2003
Study completion date September 18, 2003

Storage of test item, raw data, etc.

(1) Test item »

About 5 g of the item supplied by the sponsor is sealed in a store vessel and
stored in archives in this laboratory for ten years afler the publication of the final
report. Treatment of the item supplied by the sponsor after the storage period is
discussed with sponsor. If it is not stable for the storage period, it is stored while it
is kept stable and it is disposed with approval of sponsor.

(2) Raw data and materials, etc.

Raw data, the study plan, documents about the study presented by the sponsor,
the final report and necessary materials are stored in archives in this laboratory for the
same term as the test item. Treatment of raw data and materials, etc. after the
storage period is discussed with sponsor.
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Study Director

~ Study personnel
(Operation of biodegradation test)

Staff for cultivation of activated sludge

Approval of final report

Study Director

Date

Signature
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Yasuko Matsunobu

Kazuhiro Oyama
Takakazu Kayashima

Hiroto Nishijima

September 18, 2003

Signed in original

Yasuko Matsunobu
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SUMMARY

Title
Eiodegxadation study of ( CBI ) by microorganisms
Conditions of cultivation
(1) Concentration of test item 100 mg/L.
(2) Concentration of activated sludge 30 mg/LL
(as the concentration of suspended solid)
(3) Volume of test solution 300 mL
(4) Cultivation temperature 25+1°C
(5) Cultivation duration 28 days

Measurement and analysis for percentage biodegradation

(1) Measurement of biochemical oxygen demand (BOD) by means of a closed system
OXygen consumption measuring apparatus
(2) Determination of test item by means of weight measurement

Other measurement and analysis

(1) Determination of dissolved organic carbon by means of total organic carbon (TOC)
analysis

(2) Measurement of IR spectrum by means of a fourier transform infrared spectrophotometer

(3) Determination of perfluorooctanoic acid by means of liquid chromatography-mass

spectrometry
(4) Determination of 2-(perfluorooctyl)ethanol by means of gas chromatography-mass
spectrometry
Results
(1) Percentage biodegradation by BOD 2%, 4 %, 6% average 4 %

(2) Percentage biodegradation by weight measurement
0 %, 0 %, 0% average 0%

Conclusion

The test item was not biodegraded by mictoorganisms under the present test
conditions.
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1. Test item
In this teport, ( CBI ) has the following chemical name, etc.
1.1 Chemical name™

( CBI )

1.2 Chemical structure, etc. "

Structural formula

Molecular weight Weight-average ( CBI )

*1 Information supplied by the sponsor
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2. Item supplied by sponsor

21

22

23

24

2.5

Supplier and lot number "

(1) Supplier DAIKIN INDUSTRIES, LTD.

2 Lot numbex ( cBl )

Purity

(1) Test item ( cBi )

(2) Impurity ( cBl )

The test item was treated as 100 % in purity

Confirmation of test item
Two infrared (IR) spectra of the test item provided by the sponsor and measured at
this laboratory were confirmed to be identical (see Fig 10 and Reference).

Physicochemical property'l
Appearance ( CBI )

*1 Information supplied by the sponsor
Storage and stability

(1) Storage condition
Dark storage place at room temperature

(2) Stability
The test item was stable under the storage conditions, as shown by the finding
that IR spectra of the test item before the experimental start and after the
experimental completion were identical (see Fig.10).
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3. Activated sludge
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Sludge sampling sites and date

(1) Sampling sites

(2) Date

On-site sludge sampling was carried out at the following 10 locations in Japan.

Fushikogawa city sewage plant (Sapporo-shi, Hokkaido)
Fukashiba industrial sewage plant (Kashima-gun, Ibaraki)
Nakahama city sewage plant (Osaka-shi, Osaka)

Ochiai city sewage plant (Shinjuku-ku, Tokyo)

Kitakami River (Ishinomaki-shi, Miyagi)

Shinano River (Niigata-shi, Niigata)

Yoshino River (Tokushima-shi, Tokushima)

Lake Biwa (Otsu-shi, Shiga)

Hiroshima Bay (Hiroshima-shi, Hiroshima)

Dookai Bay (Kitakyushu-shi, Fukuoka)

June, 2003

Sludge sampling

(1) City sewage

Return sludges from sewage plants were collected.

(2) Rivers, lake and sea

Surface water and surface soil which was in contact with the atmosphere were
collected.

Preparation of activated sludge

Activated sludge was prepared as follows to maintain its uniformity.

The filtrate (5 L) of the supernatant of the activated sludge™ cultivated about for 3
months was mixed with the mixed filtrate (5 L) of the supernatant of a sludge collected
newly at each location.  The mixed filtrate (10 L) was aerated” after the pH value of the
mixture was adjusted to 7.0£1.0.

*2  The activated sludge cultivated the mixed filtrate (10 L) of the supernatant of sludge
collected at the ten locations.

*3 Prefiltered open ait was used.
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34 Cultivation

3.5

3.6

Roughly 30 minutes after ceasing aeration of the sludge mixture, supernatant
conesponding to about 1/3 of the whole volume was removed. Dechlorinated water
was added to the remaining portion so that the total volume reached 10 L. This mixture
was aerated, and then a predetermined amount of synthetic sewage * was added to the
mixture so that the concentration of the synthetic sewage was 0.1 wt% in the volume of
dechlorinated water added. This procedure was repeated once every day. Cultivation
was carried out at 25+2 °C.

*4  Synthetic sewage
Glucose, peptone and potassium dihydrogenphosphate were dissolved in
purified water to obtain 50 g/L of the solution for each component. The pH of the
solution was adjusted to 7.0+1.0 with sodium hydroxide.

Control and use

During cultivation, the appearance of the supernatant, sedimentation of the sludge,
formation of flock, pH, dissolved oxygen concentration in the solution and temperature
were checked to maintain a normal state of siudge. It was confiimed that these were
within the scope of the control standard stipulated in the “Testing Methods for New
Chemical Substances”, and these results were stored as raw data. Microflora in the
activated sludge was microscopically observed and sludge with no abnormal symptoms
was used for the test.

Inspection of activity and date of initiation of use of activated sludge

(1) Inspection of activity
Activity of the sludge was assessed using a reference item.

(2) Date of initiation of use July 15,2003
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4. Performance of biodegradation test
4.1 Preparations for test
(1) Measurement of concentration of suspended solid
The concentration of suspended solid was measured to determine the amount of

activated sludge to add.

Method In accordance with Japanese Industrial Standards (JIS) K
0102-1998 section 14.1

Date July 15, 2003
Result Concentration of suspended solid in the activated sludge was 3200
mg/L.

(2) Preparation of basal culture medium
Each 3 mL of solutions (a), (b), (c) and (d) shown below were made up to 1L
with purified water.
The following stock solutions were prepared by use of analytical grade regents:

(a) Potassium dihydrogenphosphate, KH,PO; 8.50 g
Dipotassium hydrogenphosphate, K, HPO, 21.75g
Disodium hydrogenphosphate dodecahydrate, Na;HPO4* 12H,0 44 60 g
Ammonium chloride, NH,C1 170 g
Dissolved in water and filledupto 1 L

(b) Magnesium sulphate heptahydrate, MgSO4*7H,O 2250 g
Dissolved in water and filled upto 1 L

(c) Calcium chioride anhydrous, CaCl; 2750 g
Dissolved in water and filledupto 1 L

(d) Iron(1I) chloride hexahydrate, FeCl3:6H,O 025g
Dissolved in water and filledupto 1 L

(3) Reference item
Aniline (reagent grade, Showa Chemicals Inc. Lot No. HO-2729D) was used as
a reference item to confirm that the sludge was sufficiently active.
This test is effective when the percentage biodegradation calculated from the
BOD of aniline after 7 and 14 days exceeds 40 % and 65 %, respectively, according
to regulation of the OECD Guideline for Testing of Chemicals.
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Preparation of test solutions

Test solutions for analysis of the test item and perfluorooctanoic acid and test
solutions for analysis of 2-(perfluorooctyl)ethanol were prepared, because the test item
and converted products (perfluotooctanoic acid and 2-(perfluorooctyl)ethanol), which
was expected to form in test solutions, could not be analyzed by the same pretreatment.
~ Eleven test vessels were prepared  The following test solutions were prepared and
cultured under the conditions described in section 4.3.

(1) Addition of test item or aniline
(a) Test solution (water + test item)
(n=2: Vessel No 6 and a test solution for analysis of 2-(perfluorooctyl)ethanol)
In one test vessel, 30 mg of the item supplied by the sponsor was accurately
weighed and added to 300 mL of purified water, so that the concentration of the
test item reached 100 mg/L.

(b) Test solution (sludge + test item)
(n=6: Vessel No.l, 2, 3 and three of test solutions for analysis of
2-(perfluorooctyl)ethanol)

In each test vessel, 30 mg of the item supplied by the sponsor was accurately
weighed and added to the basal culture medium (the volume was less than 300 mL
by the volume (2 81 mL) of activated sludge inoculated), so that the concentration
of the test item reached 100 mg/L.

(c) Test solution (sludge + aniline) (n=1: Vessel No.4)
In one test vessel, 29 5 pL [30 mg = 29.5 puL x 1022 g/em® (density)] of
aniline was added into the basal culture medium (the volume was less than 300
mL by the volume (2.8]1 mL) of activated sludge inoculated), so that the
concentration reached 100 mg/L.

(d) Test solution (control blank)
(n=2: Vessel No.5 and a test solution for analysis of 2-(perfluorooctyl)ethanol)
In one test vessel, nothing was added to the basal culture medium (the
volume was less than 300 mL by the volume (2.81 mL) of activated sludge
inoculated).

(2) Inoculation of activated sludge
The activated sludge cultivated under the conditions described in section 3 was

added to each test vessel, (b), (c) and (d), so that the concentration of the suspended
solid reached 30 mg/L.

-10-
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43 Instruments and conditions of cultivation

(1) Instruments for cultivation
(&) Test solution for analysis of test item and perfluorooctanoic acid

Closed system oxygen consumption measuring apparatus

Temperature controlled bath and measuring unit :
Ohkura Electric Co., Ltd.

Data sampler :  Asahi Techneion Co., Ltd.

Vessel 300 mL in volume (improved type)

Absorbent for carbon dioxide
Soda lime No.1 (for absorption of carbon dioxide,

Wako Pure Chemical Industries, Ltd.)

(b) Test solution for analysis of 2-(perfluorooctyl)ethanol
Closed system oxygen consumption measuring apparatus
Temperature controlled bath and measwing unit
(Only the temperature controlled bath was used) :
Ohkura Electric Co., Ltd.
Vessel 300 mL in volume (sealed improved type)

(2) Conditions of cultivation
Cultivation temperature 25¢1°C

Cultivation duration 28 days
Stinning method Each test solution was stirred by a magnetic stirrer.
(3) Room Apparatus room No.511

4.4 Observation and measurement of test conditions

(1) Observation of test solution
During the cultivation period, the appearance of the test solution was observed
periodically and conditions of the instruments were checked properly.

(2) Measurement of biochemical oxygen demand (BOD)

During the cultivation period, the change in BOD of the test solutions was
measured by autorecording using a data sampler. Cultivation temperature was
measured and recorded once a day. BOD of the test solutions for analysis of
2-(perfluorooctyl)ethanol was not measured.

-11-
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45 Analysis of test solution
After the termination of the cultivation, dissolved organic carbon, the test item and
converted products (perfluorooctanoic acid and 2-(perfluorooctyl)ethanol), which was
expected production in test solutions, were determined.

451 Pretreatment of test solutions for analysis

(1) Pretreatment for analysis of test item and perfluorooctanoic acid
After the termination of the cultivation, the test solution (water + test item), the test
solutions (sludge + test item) and the test solution (control blank) for analysis of the test
item and perfluorooctanocic acid were pretreated for total organic carbon (TOC)
analysis on dissolved organic carbon and liquid chromatography - mass spectrometry
(LC-MS) analysis of perfluorooctanoic acid as follows. Weight measurement of the
test item was performed. IR spectrum of the residue was measured.

Test solution 300 mL
« Taking out 10 mL
(measuring pipet)
+ Centrifugation
(1000 x g, 10 min)
I
Supernatant Residue
» Filzation (The test solutions were
filtered by use of membrane filter”
« Taking out2 5 mL with suction. The residue in the
(transfer pipet) vessels was transferred on the filter
- Filling up to 5 mL and washed with purified water.)
(methanol,
volumetric flask) ]
Residue Filtrate
Sample for Sample for
TOC analysis LC-MS analysis « Drying (vacuum oven, 40 °C, 137 hus))
Determination of + Cooling (desiccator, room temperature,
perfluorooctanoic acid about 30 min)
Sample for
weight measurement

Sample for measurement
of IR spectrum

*5 MILLIPORE type HA
(pore size 0.45 pum )

-12-
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(2) Pretreatment for analysis of 2-(perfluorooctyl)ethanol
After the termination of the cultivation, the test solution (water + test item), the test
solutions (sludge + test item) and the test solution (control blank) for analysis of
2-(perfluorooctyl)ethanol were cooled at 5 °C for 66 hs. and pretreated for gas
_chromatography - mass spectrometry (GC-MS) analysis as follows.

Test solution 300 mL

—Ammonium sulfate 200 g (even balance)
«Chloroform 90 mL (graduated cylinder) 2
* Shaking (10 min)

l

Upper layer

Lower layer

+ Filtration and dehydration
(No 2 filter paper, sodium sulfate 30 g)

* Filling up to 200 mL (chloroform, volumetric flask)

Sample for GC-MS analysis

-13-
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4.5.2 Quantitative and qualitative analysis

(1) Determination of dissolved organic carbon by means of TOC analysis

The dissolved organic carbon (DOC) in the samples for TOC analysis was
analyzed under the following conditions.

The concentration of DOC was calculated by subtracting concentration of the
inorganic carbon (IC) from concentration of the total carbon (TC). The
concentration of TC and IC in the test solutions was proportionally calculated from
the peak area of the test solution by comparison with that of 80.0 mgC/L of a
standard solution for TC analysis and 80.0 mgC/L of a standard solution for IC
analysis, respectively (see Table-2).

The standard solution for TC analysis was prepared by dissolving potassium
hydrogenphthalate in purified water. The standard solution for IC analysis was
prepared by dissolving sodium hydrogencarbonate and sodium carbonate in
purified water.

The concentration of dissolved organic carbon corresponding to the minimum
determination limit was regarded as 1.0 mgC/L.

Analytical conditions
Instrument Total organic carbon analyzer
Shimadzu Corporation type TOC-5000
Temperature of furnace 680 °C

Flow rate 150 mL/min
Injection volume 33l
Sensitivity Range 5

(2) Determination of test item by means of weight measurement
Weight of the samples for weight measurement was measured under the
following conditions (see Table-3).

Analytical conditions
[nstrument Electronic analytical balance
Mettler Toledo type AT201
Minimum measuring weight 0.1 mg

(3) Measurement of IR spectrum by means of fourier transform infrared spectrophotometer
IR spectrum of the samples for measurement of IR spectrum was measured

under the following conditions (see Fig.2).

Analytical conditions

Instrument Fourier transform infrared spectrophotometer
Shimadzu Corporation type FTIR-8200PC
Measuring method KBr tablet
-14 -
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(4) Determination of perfluorooctanoic acid by means of LC-MS
The samples for LC-MS analysis were analyzed for perfluorooctanoic acid
under the following conditions. The concentration of perfluorooctanoic acid in
the sample for LC-MS analysis was propottionally calculated by comparing the
peak area on the mass fragmentogram of the sample for LC-MS analysis with that on
the mass fragmentogram of 0.500 mg/L standard solution (see T'able-4 and Fig 6)
The lowest detectable peak area was regarded as 2000 considering the noise
level, which corresponded to 0 0098 mg/L of perfluorooctanoic acid.

(a) Analytical conditions
Instrument Liquid chromatograph-mass spectrometer
LC JASCO Corporation type PU-980
MS Micromass type Quattro Il
Conditions of LC
Column L-column ODS
1Scm x 4.6 mmID.
Eluent Methanol ™ / purified water"® (80/20 V/V)
Flow rate 1.0 mI/min
Sample size 10 uL
Conditions of MS
Ionization method Electrospray (ESI)
Detection mode Negative ion
Monitoring method Selected ion monitoring (SIM)
Monitoring m/z 413 (see Fig.8)
Source temperature 150°C
Cone voltage 20V

*6 Containing 0.1 % formic acid

-15-
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(b) Preparation of standard solution

The standard solution to determine the concentiation of perfluorooctanoic
acid in the sample for LC-MS analysis was prepared as follows.

100 mg of the standard substance "’ supplied by the sponsor was accurately
weighed and dissolved in methanol to obtain 2000 mg/L solution of
perfluorooctanoic acid. 0 500 mg/L standard solution was then prepared from
this solution by dilution with methanol / purified water (1/1 V/V).

*7 Name, lot number and purity

Name Perfluorooctanoic acid (C-1700)
Lot number C17001401
Purity Perfluorooctanoic acid was treated as 100 % in purity

(c) Calibration curve
0.125, 0.250 and 0.500 mg/L standard solutions were prepared by the
same method as described in (b). These solutions were analyzed according to
the analytical conditions described in (a). A calibration curve was drawn
based on the relation between the peak area on the mass fragmentograms and
the respective concentiations (see Fig 3).

-16 -
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(5) Determination of 2-(perfluorooctyl)ethanol by means of GC-MS
The samples for GC-MS analysis were analyzed for 2-(perfluorooctyl)ethanol
under the following conditions. The concentration of 2-(perfluorooctyl)ethanol in
the sample for GC-MS analysis was proportionally calculated by comparing the
peak area on the mass fragmentogram of the sample for GC-MS analysis with that on
the mass fragmentogram of 0.500 mg/L standard solution (see Table-6 and Fig7).
The lowest detectable peak area was regarded as 300 considering the noise
level, which corresponded to 0.021 mg/L of 2-(perfluorooctyl)ethanol.

(a) Analytical conditions
Instrument

Conditions of GC
Column

Column temperature
Carrier gas

Pressure of carrier gas
Injection temperature
Sample size
Sampling method
Sampling time

Conditions of MS
Ionization method
Detection mode
Monitoring method
Monitoring m/z
Interface temperature

Gas chromatograph—mass spectrometer
Shimadzu Corporation  type QP-5000

HP-FFAP (Agilent)

25mx 0.32 mm I.D, made of fused silica
50 °C (4 min)—170 °C (Rate 30 °C/min)
Herium

100 kPa

200°C

2uL

Splitless

2.0 min

Electron ionization (EI)
Positive ion

Selected ion monitoring (SIM)
95 (see Fig.9)

230°C

-17-
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(b) Preparation of standard solution

The standard solution to determine the concentration of 2-(perfluorooctyl)-
ethanol in the sample for GC-MS analysis was prepared as follows.

100 mg of the standard substance™® supplied by the sponsor was taken out
accurately and dissolved in chloroform to obtain 2000 mg/L solution of
2-(perfluorooctyl)ethanol. 1.50 mg/L standard solution was then prepared
from this solution by dilution with chlorofoim.

*8 Name, lot number and purity

Name 2-(perfluorooctyl)ethanol (A-1280)

Lot number A18201X01

Purity 2-(perfluorooctyl)ethanol was treated as 100 % in purity.
(c) Calibration curve

0.375, 0750 and 1 50 mg/L standard solutions were prepared by the same
method as described in (b). These solutions were analyzed according to the
analytical conditions described in (a). A calibration curve was drawn based on
the relation between the peak area on the mass fragmentograms and the
respective concentrations (see Fig.4).

-18-
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453 Recovery test and blank test

Each two test solutions (water + 2-(perfluorooctyl)ethanol) and two test solutions
(sludge + 2-(perfluorooctyl)ethanol) for recovery test were prepared according to the
methods described in section 4.2. 0 300 mg of 2-(perfluorooctyl)ethanol was added to

_each test vessel, so that the concentration of it reached 1 mg/L. The test solutions
were pretreated in accordance with the method desciibed in section 4.5.1(2), then
analyzed according to analytical conditions described in section 4.5 2(5).

A test solution for blank test was prepared according to the method described in
section 42. The test solution for blank test was analyzed in the same way as the
recovery test. As for the blank test, no peaks were appeared around the peak of the
2-(perfluorooctyl)ethanol on the mass fragmentogram.

Two individual recovery rates and their averages on the analytical procedure are
shown below. The average recovery rates were used as correction factor, for the
determination of 2-(perfluorooctyl)ethanol in the test solutions (see Table-5 and Fig.5).

Recovery rate of the test solutions (water + 2-(perfluorooctyl)ethanol)
996%, 982% average 989%

Recovery rate of the test solutions (sludge + 2-(perfluorooctyl)ethanol)
805%, 815% average 81.0%

Corrected page

-19-
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4.6 Calculation of percentage biodegradation
The percentage biodegradation was calculated by the following equations and
expressed in whole numbers

(1) Percentage biodegradation by BOD

BOD -B

Percentage biodegradation (%) = —T0D® X 100
BOD . Biochemical oxygen demand in the test solution
(sludge + test item) (experimental) (mg)
B :  Biochemical oxygen demand in the control blank
(experimental) (mg)
T0D" :  Theoretical oxygen demand required when the test

item was completely oxidized (theoretical) (mg)
*9  The purity was regarded as 100 % and TOD was calculated from composition
formula ( o3 1] )  which was calculated by use of n=8,

monomet values of (CBI) regarded as mol% in section 1.2.

(2) Percentage biodegradation by weight measurement

Sw-S
Percentage biodegradation (%) = _%\_v_s_ 160
Ss . Residual amount of the test item in the test solution
(sludge + test item) (experimental) (mg)
Sw :  Residual amount of the test itemn in the test solution

(water + test item) (experimental) (mg)

47 Treatment of numerical values
Values were rounded off in accordance with JIS Z 8401:1999 rule B.

-20-
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5 Validity of test conditions
Percentage biodegradations of aniline calculated by the BOD values were 68 % and
72 % after 7 and 14 days, respectively It was concluded that this test conditions were valid
(see Table-1 and Fig 1).

6. Factors possibly affecting accuracy

No adverse effects on the reliability of this test were noted.

7 Resulits

7.1 Appearances of test solutions
Appearances of test media in cultivation vessels were as follows.

Test solution Appearance pH
Water + testitem | The test item was not dissolved. -
At the start
of cultivation
Sludge + test item | The test item was not dissolved. -
Water + test item | Insoluble compound was observed. -
At the termination
£ cultivati Insoluble compound except for the
of cultivation Sludge + test item sludge was observed. i
8 Growth of the sludge was not
observed.
-21-
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7.2 Analytic results of test solutions
Analytic results of the test solution after 28 days were as follows.

14114

Water + .
. Sludge + test item eti
test item § ;?)Z(:ne:lcal Table | Fig.
Vessel-6 | Vessel-1 | Vessel-2 | Vessel-3 )
BOD'" mg | 01 06 11 18 (cBI) 1 1
*10
Detection amount mgC| O 0 03 03 (8
andpercentage | | Y TTTTTTTTTTTTTyTimmmmmermpmessemeeseeeee 2 il
detection of DOC % 0 0 3 3 -
iﬁﬁ;ﬁg:m mg | 285 | 300 | 296 | 289 300
............................................................................. 3 .
residue of test item | |
(Weight measurement) % 95 100 9 % ]
*11
g;g:;gggg;migf mglL | £0.020 | <0020 | <0020 | 0.020 . 4 6
acid (LC-MS)
Water + Sludge + test item Theoretical .
test item 1 2 3 amount Table | Fig
v
g@:@ﬁﬁg&;ﬁ mgL | 0014 | 50017 | <0017 | s0.017 i 6 | 7
ethanol (GC-MS)

*10 The value of control blank was subtracted from the values of the test solutions
(sludge + test item)

*11

Minimum determination limit of perfluorooctanoic acid in test solution

= (Minimum determination limit in sample for LC-MS analysis) x
{(final volume) / (volume of test solution)} / (tatio of portion used for analysis)
=0.0098 mg/L x (5 mL/300 mL) / (2.5/300) = 0.020 mg/L

*12  Minimum determination limit of 2-(perfluorooctyl)ethanol in test solution
= (Minimum determination limit in sample for GC-MS analysis) x
{(final volume) / (volume of test solution)} / {(average recovery rate) / 100} /
(ratio of portion used for analysis)

Test solution (water + test item) :
0021 mg/L x (200 mL /300 mL)/ (98 9/100)/ 1 =0 014 mg/L
Test solution (sludge + test item) :
0021 mg/L x (200 mL /300 mL)/ (81 0/100)/1=0.017 mg/L

-22.-
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73

74

7.5

76

Percentage biodegradation

Percentage biodegradations after 28 days were as follows

14114

Percentage biodegradation (%)
Method Table
Vessel-1 | Vessel-2 | Vessel-3 | Average
BOD 2 4 6 4 1
Weight measurement 0 0 0 0 3

Results of measurement of IR spectrum
No significant difference between IR spectrum of the test item and that of the residue

after weight measurement was observed (see Figs.2, 10).

Discussion

Determination of the test item by chromatography was difficult, because the test
item was not completely dissolved in water and organic solvents (tetrahydrofuran and
chroloform). Therefore, the test item was determined by means of weight measurement.
As a result, the percentage residues of the test item were 95 % in the test solution (water
+ test item) and 100, 99 and 96 % in the test solutions (sludge + test item). The
percentage detections of DOC were 0 % in the test solution (water + test item) and 0, 3
and 3 % in the test solutions (sludge + test item). These results indicate that the test
item was not dissolved in the test solution.

No significant difference between IR spectra of the test item before and after
the cultivation was observed.  Converted products (perfluorooctanoic acid and
2-(perfluorooctyl)ethanol), which was expected to form in test solutions, was not
detected. These results indicate that the test item was not converted during the
cultivation.

It is considered that the test item was not biodegraded by microorganisms, because
the average percentage biodegradation by BOD was 4 % and no significant change in the
weight of the test item before and after the cultivation was observed.

Conclusion

The test item was not biodegraded by microorganisms under the present test
conditions.
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8. Remarks

8.1 Instruments used for test
Fourier transform infrared spectrophotometer :

Shimadzu Corporation type FTIR-8200PC
Closed system oxygen consumption measuring apparatus :

see page 11
Total organic carbon analyzer : see page 14
Liquid chromatograph- mass spectrometer :
see page 15
Gass chromatograph- mass spectrometer :
see page 17
Electronic analytical balance : Mettler Toledo type AT201

Sartorius AG  type CP324S
Sartorius AG type BP210S

Refrigerated centrifuge : Shimadzu Corporation type CST-060LF

Mechanical shaker : TIETECH Co., Ltd. type SR-2w

Vaccume oven : SIBATA SCIENTIFIC TECHNOLOGY LTD.
type VS-300

8.2 Reagents used for analysis

Methanol (HPLC grade) : Wako Pure Chemical Industries, Ltd.

Purified water : Takasugi Seiyaku Co., Ltd.

Chloroform (reagent grade) : Kishida Chemical Co., Ltd.

Ammonium sulfate (reagent grade): Kanto Chemical Co., Inc.

Sodium sulfate (reagent grade): Kanto Chemical Co., Inc.

Formic acid (reagent grade): Wako Pure Chemical Industries, Ltd.

Sodium hydrogencarbonate (reagent grade):

Wako Pure Chemical Industries, Ltd.
Sodium carbonate (reagent grade): Wako Pure Chemical Industries, Ltd.
Potassium hydrogenphthalate (reagent grade) :

Wako Pure Chemical Industries, Ltd.
Potassium bromide (for measurement of infrared absorption) :

NACALAI TESQUE, INC.

Perfluorooctanoic acid : Standard substance supplied by the sponsor
2-(perfluorooctyl)ethanol : Standard substance supplied by the sponsor
-24 -
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Table 1
Calculation table for the percentage biodegradation by BOD.

Test No. 14114 .. Cultivating Duration: 28 days
) 7th day 14th day 21st day 28th day
Vessel Mean
No. BOD Deg. BOD Deg. BOD Deg. BOD Deg. |Deg.
(mg) (%) (mg) (%) (mg) (%) (mg) (%) | %
(4] 63.6 88 67.8 72 69.6 73 71.8 75
5] 2.0 - 2.8 - 3.4 - 4.5 -
bl 2.7 2 3.3 2 4.0 2 5.1 4
@2 2.1 0 2.7 0 3.7 1 5.8 4
3 3.0 3 3.6 3 4.3 3 6.3
& 0.0 - 0.0 - 0.0 - 0.1 -
Deg. : Percentage biodegradation
Vessel no. [4 : Sludge + Aniline
Vessel no. B : Control blank [B]

Vessel no. (I B : Sludge + Test substance
Vessel no. [ : Water + Test substance

Test substance of 30 mg was added.
Chart of BOD : Fig. 1

Deg. = [ BOD - B ] / [ TOD ] x 100 (%)
TOD of test substance : (CBl) (mg)

TOD = 30.0 x (CBI) = (CBl) (mg)

TOD of aniline : 90.3 (mg)
CeH-N + 8.75 0z — 86 COz + 3.5 H20 + NO2
8.75 0z / CeHsN = 279.99 / 83.13 = 3.01
ToD = 30.0 x 3.01 = 90.3 (mg)

"

2003.08.15 Name k-gﬂ»vhv/

000033




Table-2 Calculation table for amount of dissolved organic carbon by TOC

Study No. 14114

A : Measured value (mgC/L)
B: Amount of DOC
Bw = (A(Water + test item) - A(Water blank)) x 300/ 1000 (mgC)
Bs = (A(Sludge + test item) - A(Control blank)) x 300 / 1000 (mgC)
C : Percentage detection (%)
C =B/ (Theoretical amount of carbon) x 100 (%)
D : Average percentage detection (%)

Sample description A B C D
~ Water blank nd.

[6] Water + test item nd. 0 0 0
[1] Sludge + test item nd. H 0
[2] Sludge + test item 1.15 03 3 2
[3] Sludge + test item 102 03 3
[5] Contro! blank nd

Amount of test item added : 30 (mg)

Volume of test solution : 300 (mL)

Theoretical amount of carbon :(CBI) (mgC) (30) x ( cBl )

August 26, 2003 Name k. Drawse”
[
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Table-3 Calculation table for percentage biodegradation by weight measurement

Study No. 14114

Sample description-

D E

{6] Water + test item
. [1] Sludge + test item
[2] Sludge + test item
[3] Sludge + test item
{5] Control blank

285
339
335
328

39

285
300
29.6
289

95
100
99
96

Amount of test item added : 30 (mg)
Volume of test solution : 300 (mL)

: Weight of residue (mg)

: Residual amount of test itemn (mg)

Bw = A(Water + test item)

Bs = A(Sludge + test item) - A(Control blank)
: Percentage residue (%)

C =B/ (Amount of test item added) x 100

: Percentage biodegradation (%)

D =(Bw-Bs)/Bw x 100

: Average percentage biodegradation (%)

August 26, 2003 Name

k. ?W
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Table-4 Calculation table for concentration of perfluorooctanoic acid by LC-MS

Study No. 14114

Sample description A D E
Standard solution 0.500mg/L 102018

© [6] Water + test item nd. 0(50.020) .
[1] Sludge + test item nd. 0(=0.020)
[2] Sludge + test ftem nd. 0(50.020) -
[3] Shudge + test item nd 0 (S0020)
(5] Control blank nd.

Volume of test solution : 300 (mL)
: Peak area (-)
: Final volume : 5 (mL)
Ratio of portion used for analysis : 2.5/300

O O w »

: Concentration of perfluorooctanoic acid in test water (mg/L)
D=Fx(A/A(Standard)) x (B/300)/C
Minimum determination limit : 0.020 (mg/L)

: Average concentration of perfluorooctanoic acid (mg/L)

F: Concentration of standard solution : 0.500 (mg/L)

m

See Fig. 6

September 18, 2003 Name K. Dvamp
{
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Table-5 Calculation table for recovery rate by GC-MS

( 2-(perfluorooctyl)ethanol )
Study No. 14114
Sample description A D E F
Standard solution 1.50mg/L 26329
© Water + 2-(perfluorooctyl)ethanol -1 26222 0299 996 989
Water + 2-(perfluorooctyl)ethanol -2 25861 0295 982
Sludge + 2-(perfluorooctyl)ethanol -1 21196 0.242 805 810
Sludge + 2-(perfluorooctyl)ethanol -2 21459 0245 815
Control blank nd.
Amount of 2-(perfluorooctyl}ethanol added : 0.300 (mg)
Volume of test solution : 300 (mL)
A: Peakarea(-)
B : Final volume : 200 (mL)
C: Ratio of portion used for analysis : 1
D : Recovery amount (mg)
D=Gx(A/A(Standard)) x (B/300)/C
E: Recovery rate (%)
E=D/0300 (mg) x 100
F: Average recovery rate (%)
See Fig. 5
September 11, 2003 £ ?xwﬁ/
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Table-6 Calculation table for concentration of 2-(perfluorooctyl)ethanol by GC-MS

Study No. 14114

Sample description A E F
_ Standard solution 1.50mg/L 20965

Water + test item nd. 0(=£0014) -

Sludge + test item -1 nd. 0(=0.017)

Sludge + test item -2 nd. 0(20017) -

Sludge + test item -3 nd. 0(S0017)

Control blank nd.

Volume of test solution : 300 (mL)

: Peakarea(-)

: Final volume : 200 (mL)

: Ratio of portion used for analysis : 1

: Recovery rate : 98.9 (%) (Water + test item)

81 .0 (%) (Sludge + test item)

E: Concentration of 2-(perfluorooctyl)ethanol in test solution (mg/1.)
E=G x ( A/A(Standard)) x (B/300)/(D/100)/C
Minimum determination limit : 0.014 (mg/L) (Water + test item)

0017 (mg/L) (Sludge + test jtem)

F: Average concentiation of 2-(perfluorcoctyl)ethanol (mg/L)

G : Concentration of standard solution : 1.50 (mg/L)

See Fig. 7

O 6w >

September 18, 2003 Name  £. Oyawp"
[
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Fig.1 Chart of BOD

Test No. 14114 ( Test substance c8l_ )
Apparatus - : D - No. CM-17

Cultivating conditions:
Concentration

Test substance : 100 (mg/™
Reference substance( aniline ) - 100 (mg/
Activated sludge . S 30 (mg/h
Temperature - Cee e Cee e 25 + 1' ¢
Duration o I = 28days(Jul .18~ 1lug 15,2003)
Note: Regular condition
B OD (mg)
Vessel Sample description
no. 7thday | 14thday | 21stday | 28thday
M |Sludge + Test substance 2.7 3.3 4.0 5.1
2] |Sludge + Test substance 2.1 2.7 3.7 5.8
Bl |Sludge + Test substance 3.0 3.6 4.3 6.3
Sludge + Aniline 83.6 67.8 69.8 71.8
Bl |Control blank [B] 2.0 2.6 3.4 4.5
6 |[water + Test substance 0.0 0.0 0.0 0.1
100+
% 804 e =
5 I
=T e @
5 ‘-
g
S 604
g
by
3
s 404
=
ot
e
=
20
S e s ._reﬁeelﬂzﬁua
0._.__...-:-*.“_“.?.';’:?:'. .......................................... _— e e _@
T T 1 7 H T 1 1 1 i I i T 1 1 | 1 | T T 1 i ‘ T H H 1 T
7 14 21 28

Cultivation Time ( 0~28thday)

2003.08 .15 Name E. e)’ww\/
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Fig.2 -1
Study No.: 14114

Sample
Method
Date
Name

IR spectrum of residue.

. [6] Water + test item
. KBr tablet
August 26, 2003
/547/0««»%/
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Fig.2 -2

Study No.
Sample
Method
Date
Name

IR spectrum of residue.

D 14114

© [1] Sludge + test item
: KBr tablet

© August 26, 2003

A
/ ~
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Fig.2 -3 IR spectrum of residue.

Study No. : 14114

Sample : [2] Sludge + test item
Method : KBr tablet

Date : August 26, 2003

Name Lk %muu&v/
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Fig. 2 -4 IR spectrum of residue.

Study No. :
Sample
Method
Date
Name

14114
[3] Sludge + test item

© KBr tablet
f August 26, 2003

kaffm/
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Fig.2 -5 IR spectrum of residue.

Study No. : 14114

Sample : [5] Control blank
Method : KBr tablet

Date . August 26, 2003
Name v F Dyvarrg
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Solvent 15-Aug-2003

141144021 &Rd1cmMaE&
100- TIC
OO_ 8 00e5
l' %'.. Peak position
1 nd.
0 MR B LA n 'll M - 1 T T T
0.00 200 4.00 6.00 8.00 1000
:Standard solution 0. 125mg/L 15-Aug-2003
14114d0 SIR of 1 Channel ES-
100- e
8 00e5
1 Area
0/0_
] 4.86
] 23889
0- e A WA e e S S Time
000 ' 2bo ' 4.00 ‘ 6.00 8.0 '10.00
Standard solution 0. 250mglL 15-Aug-2003
14114d023 SIR of 1 Channe! ES-
100 TIC
| - 8.00e5
! 1 Area
%- 486
] 50521
| 0-...,,.. v j,\r— y Time
0.00 200 4.00 600 8.00 1000
Standard solution 0. 500mg/L 15-Aug-2003
14114d024 SIR of 1 Channel ET?C-:
100 8.00e5
] 4.85 Area
P 100945
OA_.‘
i I
O-fr y ey e ; e pr———r— TIME
. 0.00 200 400 ' 6bo0 8.00 10.00

Ve
}e'ﬂj & £ k (9/0»«-:\/

Fig3-1 Mass fragmentogram of LC-MS analysis for calibration curve
( perfluorooctanoic acid ).

000045



Study No 14114

120000 -
% 60000 +
:
0
0
Concentration (mg/L)
y=201414x
r=1.00
Concentration Peak area
(mg/L) ()
0.125 23889
0.250 50521
0.500 100945

0.6

Fig.3-2 Calibration curve of LC-MS analysis for perfluorooctanoic acid.

August 22, 2003

Name

k- O;Y'Wa\/
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Study No 14114

Datafile :14114d063
Sample : Solvent

intensity 95.00
30000 : .

25000
20000- .
15000 Peak position
: n.d-
10000 l
5000
G: T M T LA B ) T
5 6 7

min
Datafile : 14114d064
Sample : Standard solution 0.375mg/L

intensity 95.00
30000 ] Peak RT. Peakarea
25000 1 6357 6136

20000-
15000
10000
5000

o---'|~~'
5

{ Feast

-
~3

min
Data file : 141144065
Sample : Standard solution 0 750mg/L

intensity 95.00
30000 ; .
25000 - Peak RT. Peakarea

1 6353 12339

20000
15000
10000
5000 3

0 T — .
5 6 7

6353

min
Data file : 14114d066
Sample : Standard solution 1 50mg/L

intensity 95.00
30000 3

25000
20000+
15000 3
10000
5000

04— - , e 1 ———
5 6 7

Peak R.I. Pezkarea
1 6.352 25069

6.352

min
Date: August 7, 2003 Name: K. (?/er

Fig4-1 Mass fragmentogram of GC-MS analysis for calibration curve
( 2-(pcrﬂuorobctyl)ethanol ).
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30000

15000

Peak area (- )

Study No. 14114

Concentration (mg/L)
y = 16646x
r=1.00
Concentration Peak area
(mg/L) (-)
0.375 6136
0.750 12339
1.50 25069

16

Fig.4-2 Calibration curve of GC-MS analysis for 2-(perfluorooctyl)ethanol.

August 11, 2003
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Datafile :14114d067

Sample

intensity

: Standard solution | .50mg/L

Study No. 14114

§5.00

300007
zsooo-é
20000~
'1sooo~f
10000

5000 -

6.353

Peak R.T
1 6353

Peak area
26329

Data file : 14114d068
: Water + testsitem -1

Sample

intensity

5

2-{perfhrocctyly ethenc|

SNUPSAAMN L, Vir, dmenns

95.00

30000 |
25000-;
200004
15000-:
10000

p

5000

6.355

Peak R.T.
1 6358

Peak area
26222

o]

5

Data file : 141144069

Sample
intensity

: Water + test=items -2

se(pacfuarsectylyeshoo]

-~} -

95.00

30000 1
25000 4

20000

150004

100003

4
4

5000 1

6.357

Peask R.T.
1 6357

Peak area
25861

o

Fig.5-1

5

Date : August 7, 2003

min

Name: £ (')/W

Mass fragmentogram of GC-MS analysis for recovery and blank test
( amalysis of 2-(perfluorooctyl)ethanol ).
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Study No 14114

Data file : 141144070 U N0 SATASIE, Yoo, klymamre
Sample : Sludge + testitem - |

intensity 2t peefloereixtbeton|
30000 ;

25000~

95.00

Peak R.T. Peakarea
1 6358 21196

6.358

20000- |
15000

10000

5000

CL- T T T
5 6

-~

min
Data file : 141144071
Sample : Sludge + testitem -2
intensity - eefuersot ) sdone] 95.00
30000 ; | Peak RI. Peakarea
25000.: 1 6.355 21459

6.355

20000-
15000 4
10000-]

5000

Data file : 141144072
Sample : Control blank

intensity 95.00
30000 1

250004

20000

15000 Peak position
5 nd
10000+ l

5000

O o .
5 6 7

]

min

Date : August 7, 2003 Name: £ Ovammo”

Fig5-2 Mass fragmentogram of GC-MS analysis for recovery and blank test
( analysis of 2-(perfluorooctyljethanol ).
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Standard solution 0.500mg/L ) 15-Aug-2003

14114d015 SIR of 1 Channe! ES-
- TIC
100 8.00e5
Area
4.88
102018
%

' R e A e ey Y ————— Time
000 ~  2bo " 400 ' &.bo 8.00 10,00
[6] Water + test ftem 15-Aug-2003
14114d016 SIR of 1 Channel %_?C
100+ 8.00e5

%1 Peak position
; 4 n.d.
i
0|,, Time
000  ° 200 ' 400 6.00 8.00 10.00
1] Sludge + test item 15-Aug-2003
14114401 SIR of 1 Channel ET?(:
100+ 8.00e5
- Pesk position
nd
| 1.89
i 0‘—:[\—,, 5 v S )1
. 0.00 2.00 4.00 6.00 800 ' 1000

Rlaa )
)C’a'.’} & /I’ k é‘XMﬂ\/

Fig6-1 Mass fragmentogram of LC-MS analysis for test solution
( perfluorooctanoic acid ).
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[2] STudge +test item ' T 15-Aug-2003

141144018 SIR of 1 Channel ES-
100~ Tie
8 00e5s
%
: Peak position
! nd.
%
| 1.98
oo — A W ama L . rp—r—rr ) TiMe
0.00 200 4.00 6.00 8.00 110.00
[3] Sludge + test item 15-Aug-2003
141144019 SIRof 1 Channel ES-
TIC
100- 8.00e5
]
o T |
% Peak position
nd.
i 1.99
: Ql‘/L, T p———— AR LA R I S B A e e e Time
0.00 2.00 4.00 6.00 8.0 10.00
5T Control blank 15-Aug-2003
' 100- TIC
! 8.00e5
%]
Pezk position
1 nd.
1.88
0 ‘—‘/\ , ) ra— .,.,”—,Time
_0bo 200 T 4bo " Teb0T T 8BO_ T 1000
;t‘//ff

2003 Pl Dyoea”

Fig6-2 Mass fragmentogram of LC-MS analysis for test solution
( perfluorooctanoic acid ).
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Study No 14114

Data file : 141144074
Sample : Standard solution 1.50mg/L

intensity 95.00
30000

3 Peak RT. Peakarea
25000 - 1 6290 20965

6.290

20000
150007
10000-]

]
50004

()J \ - g v v
5 6 7

min

Data file : 141144075
Sample : Water + test item

intensity 95.00
30000

4

25000

20000

15000-: Peak position
; nd

10000 l

5000

5 6 7

-4

Datafile :14114d076
Sample : Sludge + test item -1

intensity 95.00
30000 1

25000 3

20000
150004 Peak position
] n.d.

10000 l

5000

o T i R e R
5 [ 7
min

Date : August 18, 2003 Name : ,k (7/%‘*\/

Fig7-1 Mass fragmentogram of GC-MS analysis for test solution
( 2-(perfluorooctyl)ethanol ).
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Study No. 14114

Datafile :14114d077
Sample : Sludge + test item -2

intensity 95.00
30000 -

25000 -

3
3

20000

15000 3 Peak position

] nd.
10000

50001

03 R e m—
5 6 7

Datafile : 141144078
Sample : Sludge + test item -3

intensity 95.00
300007

25000

20000
15000 Peak position

] nd.
10000+ J

5000 -

0-"'1"|' AL I L B S S A A A S
5 6 7
min
Data file : 141144079
Sample : Control blank
intensity 95.00
30000 1
25000

20000

15000-2 Psak position

] nd.
10000 l

5000 4

min

Date: August 18,2003  Name: £ (7/mm/

Fig.7-2 Mass fragmentogram of GC-MS analysis for test solution
( 2-{perfluorooctyl)ethanol ).
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Study No. 14114

Instrument _ MS : Micromass Quattrqu, HPLC : Jasco PU-980, AS-950

Sample Perfluorooctancic acid

HPLC Conditions

Column L~column ODS

Siza _ 15 cmx 48 mm ID.

Eluent Methanol"/pu_riﬁed water”  ( 8/2 V/V)  *1 containing 0.1% formic acid

Flow rate 1.0 mlL/min

Sample size _ 20 pl (Solvent _ Methanol )

MS Conditions
Ionization mode _ ESI _
Detection mode __ Negative
Function _ MS

Source conditions ( Capillary 3.0 kV, Cone 20 V, Temperature __ 150 °C )
Mass range (m/z) 100 — 1000

Date __June 17, 2003 Operator __ k. Ovissnen /

Kurume Laboratory, Chemicals Evaluation and Ressarch Institute, Japan

Fig.8-] Mass spectrum of perfluorooctanoic acid ( analytical condition ).
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std 20.0mg/L T 17-Jun-2003

141144001 - 2: Scan ES-
. TIC
1004 1 99e6
%%
089,49 265,

L T T T L e e e e e m—— |-
000 " ""200 ' 4.00 800 800 ' 1000
std 20.0mg7L “17-Jun-2003
141144001 70 (3.861) Cmn (68:73-62:68x1.200) 2: Scan ES-
: 413 3.90e5

100,
: (M-H)"
(M-CO;-H)"
369
%
J (M +HCO0)"
459
(2M-H)"
414 827
O-frrrry e s UV S — S — {l o MVZ
100 200 ' 300 400 500 © 800 © 700 800 ' 900 1000
sty

Ui £ /7ko;~1w.,_/

Fig8-2 Mass spectrum of perflucrooctanoic acid ( mass spectrum ).
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std 20.0mg/L "7 17-Jun-2003

141144001 2: Scan ES.
100- 386 TIC
_ 195e6

1

%-

1 S—
141140001 2: Scan ES-
100- 386 368.90

m/z = 369 3 60e5
o]

14114d001 ' ‘ o ' ' 2:Scan ES-
100 3.86 412,89
m/z =413 6.43e5
%
: 0 AL AL RN DL LA B S A A ML L LA ML AL ML AL AL R A A 1 4 B
141144001 - 2: Scan ES-
100 3.86 458.86
| m/z = 459 2.08e5
%
0""i""1""F"'1"'s""l""r""lr'*‘r-"rﬁ
141144001 2 Scan ES-
100- 3.86 826.54
o mz=827 707e4
]
%%
—H-———r-———Tr—— e ————— _11Me
0.00 2.00 4.00 6.00 8.00 ~10.00
st
»v?. & r] k%c«”—/
Fig.8-3 Mass spectrum of perfluorooctanoic acid ( mass chromatogram ).
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Study No. 14114

Instrument Shimadzu QP-5000

Sample 2-(perfluorooctyl)ethanol

GC Conditions

Column HP-FFAP

(__Fused silica )

Size 25 m x

Column temp. _ 50 °C (_3 min) = 170 °C, Temp. rate 30 °C/min

Carrier gas He
Column head pressure 100 kPa
Injection temp. 200 °Cc

Sample size 1L (Solvent __ Methanol

Inlet mode Splitiess

Sampling time 20 min
MS Conditions
Ionization Mode El
Detaction Mode _ Positive
Mass rangs {m/z) _ 50 - 600

Interface temp. 230 _°C

Date

032 mm 1D, Film thickness 052 um

June 11, 2003

)

Operator __ K. ?fw

Kurume Laboratory,

Fig9-1

Chemicals Evaluation and Research Institute, Japan

Mass spectrum of 2-(perfluorooctyl)ethanol ( analytical condition ).
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Data file: 141144001
Sample: standard solution 10 Omg/L.

Jotal ion chromatogram
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Date : June 11,2003 Name: /‘ (}”“”‘“’\/

Fig9-2 Mass spectrum of 2-(perfluorooctyl)ethanol ( mass spectrum ).
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Data file: 141144001
Sample: standard solution 10 Omg/L

Mass chromatogram
intensity N
3000000~
2500000
2000000
1500000
1000000
] - TIC
] adacs LMMM *1.00
500000 MWM.W,F‘, 94.95
] L *2.00
] | . 69.00
et \ “ 7 w00
O T et e SR
4 5 6 7
min
Date : June 11, 2003 Name : k a/w»vef\-/
Fig9-3 Mass spectrum of 2-(perfluorooctyl)ethanol ( mass chromatogram ).
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Fig.10-1

Study No.
Sample
Method.
Date
Name

IR spectrum of test item measured before
exper imental start.

.
.
.
.
iy
»
.

14114

Test item

KBr tablet
July 10, 2003
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Fig 10-2 IR spectrum of test item measured after
exper imental completion.

Study No. :
Sample
Method
Date
Name

14114

. Test item
. KBr tablet
: August 27, 2003

ke G

000062



Reference

IR spectrum supplied by sponsor
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Amendment to Final Report

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

1 Title Biodegradation study of ( CBI ) by microorganisms
2. Study number 14114

3. Content 453 Recovery test and blank test (page 19)

4. Reason Wiiting error

5. Content of correction

" Recovery 1ate of the test solutions (water + test item)
996%, 982% average 98.9%
Recovery rate of the test solutions (sludge + test item)
805%, 815% average 81.0%"

is corrected to

" Recovery rate of the test solutions (water + 2-(perfluorooctyl)ethanol)
996%, 982% average 989%
Recovery rate of the test solutions (sludge + 2-(perfluorooctyl)ethanol)
805%, 815% average 810%"

6. Approval
Date October 10, 2003
Study Director Signed in original
Yasuko Matsunobu
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14115

STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSIRIES, LTD.
Title Biodegradation study of ( CBI ) by microorganisms
Study number 14115

I, the undersigned, hereby declare that this report provides a coirect English translation of
the Final Report (Study No.14115, issued on September 18, 2003, amended on October 10,
2003).

Date December 2 ;2003

Study Dir , -
U

Yasuko Matsunobu
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GLP STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.
Title Biodegradation study of ( CBI ) by microorganisms
Study number 14115

This study was performed in compliance with "OECD Principles of Good Laboratory
Practice" (November 26, 1997).

This final report reflects the raw data accurately and it has been confirmed that the test data
are validity.

Date September 18, 2003
Study Director Signed in original
Yasuko Matsunobu
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GLP STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.
Title Biodegradation study of ( CBl ) by microorganisms
Study number 14115

Amendment to the Final Report was petformed in compliance with "OECD Principles of
Good Laboratory Practice" (November 26, 1997)

This GLP statement was issued as supplement to the statement issued on September 18,
2003 because of the amendment of the Final Report.

Date October 10, 2003
Study Director Signed in original
Yasuko Matsunobu
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QUALITY ASSURANCE STATEMENT

Sponsor
Title

Study number

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

DAIKIN INDUSTRIES, LTD.

Biodegradation study of ( CBI ) by microorganisms

14115

The inspections of this study were cartied out and the results were reported to the test
facility management and the Study Director by Quality Assurance Unit of Kurume Laboratory,
Chemicals Evaluation and Research Institute, Japan as follows.

Item of inspection Date of inspection gsgyo}f)zggg:o t]?ag;?i ;f;efno;;et?nt:;t
July 17, 2003 July 18, 2003 July 18, 2003
Study plan August 11, 2003 August 11,2003 August 11,2003
September 10, 2003 September 10, 2003 September 10, 2003
July 18, 2003 July 18, 2003 July 18, 2003
August 1, 2003 August 27, 2003 August 27, 2003
August 15, 2003 August 27, 2003 August 27, 2003
Test Conduct August 18, 2003 August 27, 2003 August 27, 2003
August 19, 2003 August 27, 2003 August 27, 2003
August 21, 2003 August 27,2003 August 27, 2003
August 26, 2003 August 27, 2003 August 27, 2003
Raw Data and September 18,2003 | September 18,2003 | Septerber 18, 2003
eport

It has been assured that the final report describes accurately the test method used, that
details in the report are in compliance with the study plan and Standard Operating Procedures
and that the final report 1eflects the raw data accurately

Date

Quality Assurance Unit, Head

September 18, 2003

Signed in original

Kyoshiro Hori
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QUALITY ASSURANCE STATEMENT

Kuwiume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.
Title Biodegradation study of ( CB! ) by microorganisms
Study number 14115

Study inspection of the corrected parts in the Final Report was cartied out and it was
confirmed that the correction has no problem. The result was reported to the test facility
management and the Study Director as follows.

" . Date of report to Date of report to test
Date of inspection Study Director facility management
October 10, 2003 October 10, 2003 October 10, 2003

This statement was issued as a supplement to the quality assurance statement issued on
September 18, 2003.

Date October 10, 2003
Quality Assurance Unit, Head Signed in original
Kyoshiro Hori
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Title
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Test facility
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Test method
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Dates
Storage of test item, raw data, etc.
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Approval of final report
SUMMARY
1. Test item
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4. Performance of biodegradation test
5. Validity of test conditions
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7. Results
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Contents of tables and figures
Contents of tables
Table-1 Calculation tat;lc for percentage biodegradation by BOD
‘ Table-2 Calculation table for amount of dissolved organic catbon by TOC
Table-3 Calculation table for percentage biodegradation by weight measurement
Table-4 Calculation table for concentration of perfluorooctanoic acid by LC-MS
Table-5 Calculation table for recovery rate by GC-MS
( 2-(perfluorooctyl)ethanol )
Table-6 Calculation table for concentration of 2-(perfluorooctyl}ethanol by GC-MS
Contents of figures
Fig. 1 Chart of BOD
Fig. 2 IR spectrum of residue
Fig. 3 Mass fragmentogram of LC-MS analysis for calibration curve and
calibration curve ( perfluorooctanoic acid )
Fig. 4 Mass fragmentogram of GC-MS analysis for calibration curve and
calibration curve ( 2-(perfluorooctyl)ethanol )
Fig. 5 Mass fragmentogram of GC-MS analysis for recovery and blank test
( analysis of 2-(perfluorooctyl)ethanol )
Fig 6 Mass fragmentogram of LC-MS analysis for test solution
( perfluorooctanoic acid )
Fig 7 Mass fragmentogram of GC-MS analysis for test solution
( 2-(perfluorooctyl)ethanol )
Fig. 8 Mass spectrum of perfluorooctanoic acid
Fig. 9 Mass specttum of 2-(perfluorooctyl)ethanol
Fig. 10-1 IR spectium of test item measured before experimental start
Fig. 10-2 IR spectrum of test item measured after experimental completion
Reference IR spectrum supplied by sponsor
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Study No. 14115

Title

Biodegradation study of ( CB! ) by microorganisms

Sponsor
DAIKIN INDUSIRIES, LID.
1-1 Nishi-hitotsuya, Settsu, Osaka 566-8585, Japan
Test facility
Kurume Laboratory
Chemicals Evaluation and Research Institute, Japan
19-14 Chuomachi, Kurume, Fukuoka 830-0023, Japan
Objective
This study was performed to evaluate the biodegradability of ( CBI ) by
microorganisms.
Test method
This study was performed according to "Ready Biodegradability: Modified MITI Test
(I) (Guideline 301C, Revised July 17, 1992)" in the OECD Guideline for Testing of
Chemicals

Applied GLP

This study was performed in compliance with "OECD Principles of Good Labotatory
Practice" (November 26, 1997)
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Dates
Study initiation date ‘ July 17, 2003
Experimental starting date July 18, 2003
Experimental completion date August 15, 2003
Study completion date September 18, 2003

Storage of test item, raw data, etc.

(1) Test item
About 5 g of the item supplied by the sponsor is sealed in a store vessel and stored
in archives in this laboratory for ten years after the publication of the final report.
Treatment of the item supplied by the sponsor after the storage period is discussed
with sponsor. If it is not stable for the storage period, it is stored while it is kept
stable and it is disposed with approval of sponsor.

(2) Raw data and materials, etc.

Raw data, the study plan, documents about the study presented by the sponsor,
the final report and necessary materials are stored in archives in this laboratory for the
same term as the test item.  Treatment of raw data and materials, etc. after the storage
period is discussed with sponsor.
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Personnel
Study Director

Study personnel
(Operation of biodegradation test)

Staff for cultivation of activated sludge

Approval of final report

Study Director

Date

Signature

14115

Yasuko Matsunobu

Kazuhiro Oyama
Takakazu Kayashima

Hiroto Nishijima

September 18, 2003

Signed in original

Yasuko Matsunobu
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SUMMARY

Title

Biodegradation study of ( CBI ) by microorganisms

Conditions of cultivation
(1) Concentration of test item 100 mg/L
(2) Concentration of activated sludge 30 mg/L
(as the concentration of suspended solid)
(3) Volume of test solution 300 mL
(4) Cultivation temperature 25+1°C
(5) Cultivation duration 28 days

Measurement and analysis for percentage biodegradation

(1) Measurement of biochemical oxygen demand (BOD) by means of a closed system
oxygen consumption measuring apparatus
(2) Determination of test item by means of weight measurement

Other measurement and analysis

(1) Determination of dissolved organic carbon by means of total organic carbon (TOC)
analysis

(2) Measurement of IR spectrum by means of a fourier transform infrared spectrophotometer

(3) Determination of perfluorooctanoic acid by means of liquid chromatography-mass

spectrometry
(4) Determination of 2-(perfluorooctyl)ethanol by means of gas chromatography-mass
spectrometry
Results
(1) Percentage biodegradation by BOD 0%, 0 %, 0% average 0%

(2) Percentage biodegradation by weight measurement
0%, 0%, 0% average 0%

Conclusion

The test item was not biodegiaded by microorganisms under the present test
conditions.
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1. Test item
In this report, ( CBI ) has the following chemical name, etc.

1.1 Chemical name"’

( cBl )

1.2 Chemical structure, etc. !

Structural formula

Molecular weight Weight-average ( csl )

*1 Information supplied by the sponsor
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2. Item supplied by sponsor

2.1

22

23

24

25

Supplier and lot number”!

(1) Supplier DAIKIN INDUSTRIES, LID.

(2) Lot number ( cBl )

Purity”!

(1) Test item ( CBI )

(2) Impurity ( cBl )
The test item was treated as 100 % in purity.

Confirmation of test item

Two infrared (IR) spectra of the test item provided by the sponsor and measured at
this laboratory were confiimed to be identical (see Fig.10 and Reference).

Physicochemical propexty‘1
Appearance ¢ csl )

*1 Information supplied by the sponsor
Storage and stability

(1) Storage condition
Dark storage place at room temperature

(2) Stability
The test item was stable under the storage conditions, as shown by the finding

that IR spectra of the test item before the experimental start and after the experimental
completion were identical (see Fig.10).
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3. Activated sludge

31

32

33

14115

Sludge sampling sites and date

(1) Sampling sites

(2) Date

On-site sludge sampling was cartied out at the following 10 locations in Japan.

Fushikogawa city sewage plant (Sapporo-shi, Hokkaido)
Fukashiba industrial sewage plant (Kashima-gun, Ibaraki)
Nakahama city sewage plant (Osaka-shi, Osaka)

Ochiai city sewage plant (Shinjuku-ku, Tokyo)

Kitakami River (Ishinomaki-shi, Miyagi)

Shinano River (Niigata-shi, Niigata)

Yoshino River (Tokushima-shi, Tokushima)

Lake Biwa (Otsu-shi, Shiga)

Hiroshima Bay (Hiroshima-shi, Hiroshima)

Dookai Bay (Kitakyushu-shi, Fukuoka)

June, 2003

Sludge sampling

(1) City sewage

Return sludges from sewage plants were collected.

(2) Rivers, lake and sea

Surface water and surface soil which was in contact with the atmosphere were
collected.

Preparation of activated sludge

Activated sludge was prepared as follows to maintain its uniformity.

The filtrate (5 L) of the supernatant of the activated sludge™? cultivated about for 3
months was mixed with the mixed filtrate (5 L) of the supernatant of a sludge collected
newly at each location. The mixed filtrate (10 L) was aerated > after the pH value of the
mixture was adjusted to 7.0+1 0.

*2  The activated sludge cultivated the mixed filtrate (10 L) of the supernatant of sludge
collected at the ten locations.

*3  Prefiltered open air was used
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34 Cultivation

Roughly 30 minutes afier ceasing aeration of the sludge mixture, supernatant
corresponding to about 1/3 of the whole volume was removed. Dechlorinated water was
added to the remaining portion so that the total volume reached 10 L. This mixture was
aerated, and then a predetermined amount of synthetic sewage * was added to the mixture
so that the concentration of the synthetic sewage was 0.1 wt% in the volume of
dechlorinated water added. This procedure was repeated once every day. Cultivation
was carried out at 25+2 °C.

*4  Synthetic sewage
Glucose, peptone and potassium dihydrogenphosphate were dissolved in
purified water to obtain 50 g/L of the solution for each component. The pH of the
solution was adjusted to 7.0+1.0 with sodium hydroxide.

3.5 Control and use

During cultivation, the appearance of the supernatant, sedimentation of the sludge,
formation of flock, pH, dissolved oxygen concentration in the solution and temperature
were checked to maintain a normal state of sludge. It was confirmed that these were
within the scope of the control standard stipulated in the “Testing Methods for New
Chemical Substances”, and these results were stored as raw data. Microflora in the
activated sludge was microscopically observed and sludge with no abnormal symptoms
was used for the test

3.6 Inspection of activity and date of initiation of use of activated sludge

(1) Inspection of activity
Activity of the sludge was assessed using a reference item.
(2) Date of initiation of use July 15, 2003
-8-
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4. Performance of biodegradation test
4.1 Preparations for test
(1) Measurement of concentration of suspended solid
The concentration of suspended solid was measured to determine the amount of

activated sludge to add.

Method In accordance with Japanese Industrial Standards (JIS) K
0102-1998 section 14.1

Date July 15, 2003
Result Concentration of suspended solid in the activated sludge was 3200
mg/L.

(2) Preparation of basal culture medium
Each 3 mL of solutions (a), (b), (c) and (d) shown below were made up to 1L
with purified water.
The following stock solutions were prepared by use of analytical grade regents:

(a) Potassium dihydrogenphosphate, KH,POs 850 g
Dipotassium hydrogenphosphate, K;HPO4 2175 g
Disodium hydrogenphosphate dodecahydrate, Na;HPO4°12H,0 4460 g
Ammonium chloride, NH,Cl 1.70 g
Dissolved in water and filledupto 1 L

(b) Magnesium sulphate heptahydrate, MgSO4*7TH,0 22.50 g
Dissolved in water and filledupto 1 L

(c) Calcium chloride anhydrous, CaCl, 27.50 g
Dissolved in water and filledupto 1 L

(d) Iron(IIT) chloride hexahydrate, FeCl3-6H,O0 025 g
Dissolved in water and filledupto 1 L

(3) Reference item
Aniline (reagent grade, Showa Chemicals Inc. Lot No. HO-2729D) was used as a
reference item to confirm that the sludge was sufficiently active.
This test is effective when the percentage biodegradation calculated from the
BOD of aniline after 7 and 14 days exceeds 40 % and 65 %, respectively, according to
regulation of the OECD Guideline for Testing of Chemicals.
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42 Preparation of test solutions
Test solutions for analysis of the test item and perfluorooctanoic acid and test
solutions for analysis of 2-(perfluorooctyl)ethanol were prepared, because the test item
and converted products (perfluorooctanoic acid and 2-(perfluorooctyl)ethanol), which was
expected to form in test solutions, could not be analyzed by the same pretreatment.
' Eleven test vessels were prepared  The following test solutions were prepared and
cultured under the conditions described in section 4 3.

(1) Addition of test item or aniline
(a) Test solution (water + test item)
(n=2: Vessel No.6 and a test solution for analysis of 2-(perfluorooctyl)ethanol)
In one test vessel, 30 mg of the item supplied by the sponsor was accurately
weighed and added to 300 mL of purified water, so that the concentration of the
test item reached 100 mg/L.

(b) Test solution (sludge + test item)
(n=6: Vessel Nol, 2, 3 and three of test solutions for analysis of
2-(perfluorooctyl)ethanol)

In each test vessel, 30 mg of the item supplied by the sponsor was accurately
weighed and added to the basal culture medium (the volume was less than 300 mL
by the volume (2.81 mL) of activated sludge inoculated), so that the concentration
of the test item reached 100 mg/L.

(¢) Test solution (sludge + aniline) (n=1: Vessel No 4)
In one test vessel, 29.5 uL [30 mg = 295 uL x 1.022 g/em® (density)] of
aniline was added into the basal culture medium (the volume was less than 300 mL
by the volume (2 81 mL) of activated sludge inoculated), so that the concentration
reached 100 mg/L.

(d) Test solution (control blank)
(n=2: Vessel No.5 and a test solution for analysis of 2-(perfluorooctyl)ethanol)
In one test vessel, nothing was added to the basal culture medium (the
volume was less than 300 mL by the volume (281 mL) of activated sludge
inoculated).

(2) Inoculation of activated sludge
The activated sludge cultivated under the conditions described in section 3 was

added to each test vessel, (b), (c) and (d), so that the concentration of the suspended
solid reached 30 mg/L.

-10-
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4.3 Instruments and conditions of cultivation

(1) Instruments for cultivation
(a) Test solution for analysis of test item and perfluorooctanoic acid

Closed system oxygen consumption measuting apparatus

Temperature controlled bath and measuring unit :
Ohkura Electric Co., Ltd.

Data sampler:  Asahi Techneion Co, Ltd.

Vessel 300 mL in volume (improved type)

Absorbent for carbon dioxide
Soda lime No.1 (for absorption of carbon dioxide,

Wako Pure Chemical Industries, Ltd.)

{(b) Test solution for analysis of 2-(perfluorooctyl)ethanol
Closed system oxygen consumption measuring apparatus
Temperature controlled bath and measuting unit
(Only the temperature controlled bath was used) :
Ohkura Electric Co., Ltd.
Vessel 300 mL in volume (sealed improved type)

(2) Conditions of cultivation
Cultivation temperature 25+1°C

Cultivation duration 28 days
Stirring method Each test solution was stirred by a magnetic stirrer.
(3) Room Apparatus room No.511

44 Observation and measurement of test conditions

(1) Observation of test solution
During the cultivation period, the appearance of the test solution was observed
periodically and conditions of the instruments were checked properly.

(2) Measurement of biochemical oxygen demand (BOD)

During the cultivation period, the change in BOD of the test solutions was
measured by autorecording using a data sampler. Cultivation temperature was
measured and recorded once a day BOD of the test solutions for analysis of
2-(perfluorooctyl)ethanol was not measured.

-11-
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4.5 Analysis of test solution
After the termination of the cultivation, dissolved organic carbon, the test item and
converted products (perfluorooctanoic acid and 2-(perfluorooctyljethanol), which was
expected production in test solutions, were determined.

45.1 Pretreatment of test solutions for analysis

(1) Pretreatment for analysis of test item and perfluorooctanoic acid
After the termination of the cultivation, the test solution (water + test item), the test
solutions (sludge + test item) and the test solution (control blank) for analysis of the test
item and perfluorooctanoic acid were pretreated for total organic carbon (TOC) analysis
on dissolved organic carbon and liquid chromatogiaphy - mass spectrometty (LC-MS)
analysis of perfluorooctanoic acid as follows. Weight measurement of the test item was
performed. IR spectrum of the residue was measured.

Test solution 300 mL

+ Taking out 10 mL
(measuring pipet)

* Centrifugation
(1000 x g, 10 min)

Supernatant Residue

» Filttation (The test solutions were
filtered by use of membrane filter”

) with suction The residue in the
) gc:aalzsnfge f:::ef)mL vessels was transferred on the filter
d . . ‘.
+ Filling up to 5 mL and washed with purified water.)
(methanol,
volumetric flask) |
Residue Filtrate
Sample for Sample for
TOC analysis LC-MS analysis * Drying (vacuum oven, 40 °C, 137 hzs )
Determination of + Cooling (d§siccat0r, room temperature,
perfluorooctanoic acid about 30 min)
Sample for
weight measurement
|
Sample for measurement
*5 MILLIPORE type HA of IR spectrum
(pore size 0.45 um )
-12-
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(2) Pretreatment for analysis of 2-(perfluorooctyl)ethanol
After the termination of the cultivation, the test solution (water + test item), the test
solutions (sludge + test item) and the test solution (control blank) for analysis of
2-(perfluorooctyl)ethanol were cooled at 5 °C for 66 hrs. and pretreated for gas
chromatography - mass spectrometry (GC-MS) analysis as follows.

Test solution 300 mL

«—Ammonium sulfate 200 g (even balance)
«—Chloroform 90 mL (graduated cylinder)
- Shaking (10 min) x2

Upper layer Lower layer

* Filtration and dehydration
(No 2 filter paper, sodium sulfate 30 g)

» Filling up to 200 mL (chloroform, volumetric flask)

Sample for GC-MS analysis

-13-
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4.5.2 Quantitative and qualitative analysis

(1) Determination of dissolved organic carbon by means of TOC analysis

The dissolved organic carbon (DOC) in the samples for TOC analysis was
analyzed under the following conditions.

The concentration of DOC was calculated by subtracting concentration of the
inorganic carbon (IC) from concentration of the total carbon (TC). The
concentration of TC and IC in the test solutions was proportionally calculated from
the peak area of the test solution by comparison with that of 80.0 mgC/L of a
standard solution for TC analysis and 80.0 mgC/L of a standard solution for IC
analysis, respectively (see Table-2).

The standard solution for TC analysis was prepared by dissolving potassium
hydrogenphthalate in purified water. The standard solution for IC analysis was
prepared by dissolving sodium hydrogencarbonate and sodium carbonate in purified
water.

The concentration of dissolved organic carbon corresponding to the minimum
determination limit was regarded as 1.0 mgC/L.

Analytical conditions
Instrument Total organic carbon analyzer
Shimadzu Corporation type TOC-5000
Temperature of furnace 680 °C

Flow rate 150 mL/min
Injection volume 33 uL
Sensitivity Range 5

(2) Determination of test item by means of weight measurement
Weight of the samples for weight measurement was measured under the
following conditions (see Table-3).

Analytical conditions
Instrument Electronic analytical balance
Mettler Toledo type AT201
Minimum measuring weight 0.1 mg

(3) Measurement of IR spectrum by means of fourier transform infrared spectrophotometer
IR spectrum of the samples for measurement of IR spectrum was measured

under the following conditions (see Fig.2).

Analytical conditions

Instrument Fourier transform infrared spectrophotometer
Shimadzu Corporation type FTIR-8200PC
Measuring method KBr tablet
-14-
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(4) Determination of perfluorooctanoic acid by means of LC-MS

The samples for LC-MS analysis were analyzed for perfluorooctanoic acid
under the following conditions. The concentration of perfluorooctanoic acid in the
sample for LC-MS analysis was proportionally calculated by comparing the peak
area on the mass fragmentogram of the sample for LC-MS analysis with that on the
mass fragmentogram of 0.500 mg/L standard solution (see Table-4 and Fig 6).

The lowest detectable peak area was regarded as 2000 considering the noise
level, which corresponded to 0.0097 mg/L of perfluorooctanoic acid.

(a) Analytical conditions
Instrument Liquid chromatograph—mass spectrometer
LC JASCO Corporation type PU-980
MS Micromass type Quattro It
Conditions of LC
Column L-column ODS
15cmx 4.6 mm LD.
Eluent Methanol ™ / purified water ® (80/20 V/V)
Flow rate 1.0 mL/min
Sample size 10 uL
Conditions of MS
Ionization method Electrospray (ESI)
Detection mode Negative ion
Monitoring method Selected ion monitoring (SIM)
Monitoring m/z 413 (see Fig 8)
Source temperature 150 °C
Cone voltage 20V

*6 Containing 0.1 % formic acid

-15-
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(b) Preparation of standard solution

The standard solution to determine the concentration of perfluorooctanoic
acid in the sample for LC-MS analysis was prepared as follows.

100 mg of the staridard substance™’ supplied by the sponsor was accurately
weighed and dissolved in methanol to obtain 2000 mg/L solution of
perfluorooctanoic acid. 0.500 mg/L standard solution was then prepared from
this solution by dilution with methanol / puiified water (1/1 V/V).

*7 Name, lot number and purity

Name Perfluorooctanoic acid (C-1700)
Lotnumber C17001401
Puity Perfluorooctanoic acid was treated as 100 % in purity.

(c) Calibration curve
0.125, 0.250 and 0.500 mg/L standard solutions were prepared by the same
method as described in (b). These solutions were analyzed according to the
analytical conditions described in (a). A calibration curve was drawn based on
the relation between the peak area on the mass fragmentograms and the
respective concentrations (see Fig.3).

-16-
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(5) Detexmination of 2-(petfluorooctyi)ethanol by means of GC-MS
The samples for GC-MS analysis were analyzed for 2-(perfluorooctyl)ethanol
under the following conditions. The concentration of 2-(perfluorooctyl)ethanol in
the sample for GC-MS analysis was proportionally calculated by comparing the
peak area on the mass fragmentogram of the sample for GC-MS analysis with that on
the mass fragmentogram of 0. 500 mg/L standard solution (see Table-6 and Fig.7).
The lowest detectable peak area was regarded as 300 considering the noise
level, which corresponded to 0.021 mg/L of 2-(perfluorooctyl)ethanol.

(a) Analytical conditions
Instrument

Conditions of GC
Column

Column temperature
Carrier gas

Pressure of catrier gas
Injection temperature
Sample size
Sampling method
Sampling time

Conditions of MS
Ionization method
Detection mode
Monitoring method
Monitoring m/z
Interface temperature

Gas chromatograph—mass spectrometer
Shimadzu Corporation type QP-5000

HP-FFAP (Agilent)

25 m x 0.32 mm I.D., made of fused silica
50 °C (4 min)—170 °C (Rate 30 °C/min)
Herium

10.0 kPa

200°C

2ul

Splitless

2.0 min

Electron ionization (EI)
Positive ion

Selected ion monitoring (SIM)
95 (see Fig.9)

230°C

-17-
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14115

(b) Preparation of standard solution

The standard solution to determine the concentration of 2-(petfluorooctyl)-
ethanol in the sample for GC-MS analysis was prepared as follows.

100 mg of the standard substance™ supplied by the sponsor was taken out
accurately and dissolved in chloroform to obtain 2000 mg/L solution of
2-(perfluorooctyl)ethanol. 1.50 mg/L standard solution was then prepared from
this solution by dilution with chloroform

*8 Name, lot number and purity

Name 2+(perfluorooctyl)ethanol (A-1280)
Lot number A18201X01
Purity 2~(perfluorooctyl)ethanol was treated as 100 % in purity.

(c) Calibration curve
0.375, 0.750 and 1.50 mg/L standard solutions were prepared by the same
method as described in (b). These solutions were analyzed according to the
analytical conditions described in (a). A calibration curve was drawn based on
the relation between the peak area on the mass fragmentograms and the
respective concentrations (see Fig.4).

-18-
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453 Recovery test and blank test

Each two test solutions (water + 2-(perfluorooctyl)ethanol) and two test solutions
(sludge + 2-(perfluorooctyl)ethanol) for recovery test were prepared according to the
methods described in section 42. 0300 mg of 2-(perfluorooctyl)ethanol was added to
each test vessel, so that the concentration of it reached 1 mg/L. The test solutions were

pretreated in accordance with the method desciibed in section 4.5.1(2), then analyzed
according to analytical conditions described in section 4.5.2(5).

A test solution for blank test was prepared according to the method described in
section 42. The test solution for blank test was analyzed in the same way as the
recovery test. As for the blank test, no peaks were appeared around the peak of the
2-(perfluorooctyl)ethanol on the mass fragmentogram.

Two individual recovery rates and their averages on the analytical procedure are
shown below. The average recovery rates were used as correction factor, for the
determination of 2-(perfluorooctyl)ethanol in the test solutions (see Table-5 and Fig.5).

Recovery rate of the test solutions (water + 2-(perfluorooctyl)ethanol)
996%, 982% average 989%

Recovery 1ate of the test solutions (sludge + 2-(perfluorooctyl)ethanot)
80.5%, 815% average 81.0%

Corrected page
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46 Calculation of percentage biodegradation
The percentage biodegradation was calculated by the following equations and
expressed in whole numbers.

(1) Percentage biodegradation by BOD

D-B
Percentage biodegradation (%) = -E'I_%_D‘g— x 100

BOD : Biochemical oxygen demand in the test solution
(sludge + test item) (experimental) (mg)

B :  Biochemical oxygen demand in the control blank
(experimental) (mg)

TOD" :  Theoretical oxygen demand required when the test

item was completely oxidized (theoretical) (mg)
*9  The purity was regarded as 100 % and TOD was calculated from composition
formula ( CBl )  which was calculated by use of n=8,

monomer values of (CBI) regarded as mol% in section 1.2.

(2) Percentage biodegradation by weight measurement

Sw-S§
Percentage biodegradation (%) = "‘xé;'v'—s‘ x 100
Ss . Residual amount of the test item in the test solution
(sludge + test item) (experimental) (mg)
Sw :  Residual amount of the test item in the test solution

(water + test item) (experimental) (mg)

47 Treatment of numerical values
Values were rounded off in accordance with JIS Z 8401:1999 rule B.

-20-
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5. Validity of test conditions

14115

Percentage biodegradations of aniline calculated by the BOD values were 65 % and 69 %

after 7 and 14 days, respectively.

Table-1 and Fig.1).

6. Factors possibly affecting accuracy

No adverse effects on the reliability of this test were noted.

7. Results

71 Appearances of test solutions
Appearances of test media in cultivation vessels were as follows .

It was concluded that this test conditions were valid (see

Test solution

Appearance

pH

Water + test item

The test item was not dissolved.

Sludge + test item

At the start
of cultivation
Sludge + test item | The test item was not dissolved. -
Water +testitem | Insoluble compound was observed. -
At the termination
t .
of cultivation Insoluble compound except for the

sludge was observed.
Growth of the sludge was not
observed.

-21-
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72 Analytic results of test solutions
Analytic results of the test solution after 28 days were as follows.

14115

Water + .
\ Sludge + test item i
test item 8 ngm Table | Fig
Vessel-6 | Vessel-1 | Vessel-2 | Vessel-3
BOD™? mg| O 02 0 0 (CBI) 1 1
o 0 0 0 0 (cal)
Detection amount mgC ______________________________________________________________________ >
and percentage )
detection of DOC % 0 0 0 0 -
2:3?2:;$:;§m mg | 282 | 301 | 308 | 202 300
X T e S S S B TS E RSN 3 -
resxflue of test item % 94 100 103 97 i
{Weight measurement)
11
o | mgL| <0019 | <0019 | <0019 | S0.019 . 4 | 6
acid (LC-MS)
Water + Sludge + test item Theoretical Iable | Fi
test item 1 2 3 amount 18
*12
g‘zggfgggfo‘g;tyf)f mgl | S0014 | <0017 | S0017 | <0017 . 6 | 7
ethanol (GC-MS) :

*10 The value of control blank was subtracted from the values of the test solutions
(sludge + test item).

*11 Minimum determination limit of perfluorooctanoic acid in test solution
= (Minimum determination limit in sample for LC-MS analysis) x

{(final volume) / (volume of test solution)} / (ratio of portion used for analysis)

=0.0097 mg/L x (5 mL /300 mL})/ (2.5/300) = 0.019 mg/L

*12 Minimum determination limit of 2-(perfluorooctyl)ethanol in test solution
= (Minimum determination limit in sample for GC-MS analysis)x
{(final volume) / (volume of test solution)} / {(average recovery rate) / 100} /
(ratio of portion used for analysis)

Test solution (water + test item) :

Test solution (sludge + test item) :

-22-

0021 mg/L x (200 mL /300 mL)/(98.9/100) /1 =0 014 mg/L

0021 mg/L x (200 mL /300 mL)/(81.0/100)/1=0.017 mg/L
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14115

Percentage biodegradation
Percentage biodegradations after 28 days were as follows
‘Percentage biodegradation (%)
Method Table
Vessel-1 | Vessel-2 | Vessel-3 | Average
BOD 0 0 0 0 1
Weight measurement 0 0 0 0 3

Results of measurement of IR spectium
No significant difference between IR spectrum of the test item and that of the residue
after weight measurement was observed (see Figs.2, 10).

Discussion

Determination of the test item by chromatography was difficult, because the test
item was not completely dissolved in water and organic solvents (tetrahydrofuran and
chroloform). Therefore, the test item was determined by means of weight measurement.
As a result, the percentage residues of the test item were 94 % in the test solution (water +
test item) and 100, 103 and 97 % in the test solutions (sludge + test item). The
percentage detections of DOC were 0 % in the test solution (water + test item) and 0 % in
all test solutions (sludge + test item). These results indicate that the test item was not
dissolved in the test solution.

No significant difference between IR spectra of the test item before and after
the cultivation was observed. Converted products (perfluorooctanoic acid and
2-(perfluorooctyl)ethanol), which was expected to form in test solutions, was not detected.
These results indicate that the test item was not converted during the cultivation.

It is considered that the test item was not biodegiaded during microorganisms,
because the average percentage biodegradation by BOD was 0 % and no significant
change in the weight of the test item before and after the cultivation was observed.

Conclusion

The test item was not biodegiaded by microorganisms under the present test
conditions.

-23.

600095



14115

8. Remarks

8.1 Instruments used for test
Fourier transform infrared spectrophotometer :
Shimadzu Corporation type FTIR-8200PC
Closed system oxygen consumption measuring apparatus :

see page 11
Total organic carbon analyzer : see page 14
Liquid chromatograph- mass spectrometer :
see page 15
Gass chromatograph- mass spectrometer :
see page 17
Electronic analytical balance : Mettler Toledo type AT201

Sartorius AG  type CP324S
Sartorius AG type BP210S

Refrigerated centrifuge : Shimadzu Corporation type CST-060LF

Mechanical shaker : TIETECH Co., Ltd. type SR-2w

Vaccume oven : SIBATA SCIENTIFIC TECHNOLOGY LTD.
type VS-300

8.2 Reagents used for analysis

Methanol (HPLC grade) : Wako Pure Chemical Industries, Ltd.

Purified water : Takasugi Seiyaku Co., Ltd.

Chloroform (reagent grade) : Kishida Chemical Co., Ltd.

Ammonium sulfate (reagent grade) : Kanto Chemical Co., Inc.

Sodium sulfate (reagent grade) :  Kanto Chemical Co., Inc.

Formic acid (reagent grade) : Wako Pure Chemical Industries, Ltd.

Sodium hydrogencarbonate (reagent grade) :

Wako Pure Chemical Industries, Ltd.
Sodium carbonate (reagent grade) : Wako Pure Chemical Industries, Ltd.
Potassium hydrogenphthalate (reagent grade) :

Wako Pure Chemical Industries, Ltd.
Potassium bromide (for measurement of infrared absorption) :

NACALAI TESQUE, INC.

Perfluorooctanoic acid : Standard substance supplied by the sponsor
2-(perfluorooctyl)ethanol : Standard substance supplied by the sponsor
-24 -
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Table 1
Calculation table for the percentage blodegradation by BOD.

Test No. 14115 .. Cultivating Duration: 28 days
. Tth day 14th day 21st day 28th day
Vessel Mean
No. BOD Deg. BOD Deg. BOD Deg. BOD Deg. |Deg.
(mg) (%) (mg) (%) (mg) (%) (mg) (%) | %
@ 61.9 85 87.0 69 68.9 70 70.0 70
B 2.9 - 4.8 - 6.0 - 7.2 -
O 2.8 0 4.4 0 5.8 0 7.4 0 0
2 2.1 0 3.6 0 5.4 0 7.0 0
B 3.1 0 4.7 0 5.9 0 7.1 0
(3] 0.0 - 0.0 - 0.0 - 0.0 -
Deg. : Percentage bilodegradation
Vessel no. {4 : Sludge + Aniline
Vessel no. [B : Control blank [B]
Vessel no. Bl : Sludge + Test substance
Vessel no. [§ : Water + Test substance

Test substance of 30 mg was added.
Chart of BOD : Fig. 1

Deg. = [ BOD - B ] / [ TOD ] x 100 (%)
TOD of test substance : (CBl) (mg)

TOD = 30.0 x (CBl) = (CBl) (mg)

TOD of aniliine : 90.3 (mg)
CeH-N + 8.75 02 — 6 COz + 3.5 H20 + NO=
8.75 0z / CeH-N = 279.89  93.13 = 3.01
TOD = 30.0 x 3.01 = 90.3 (mg)

2003.08.15 Name k.eﬂun¢u/
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Table-2 Calculation table for amount of dissolved organic carbon by TOC

Study No. 14115

Sample description A B C D
_ Water blank n.d.
[6] Water + test item nd. 0 0 0
[1] Sludge + test item nd. 0 0
[2] Sludge + test item 1.01 0 0 0
[3] Sludge + test item 102 0 0
[5] Control blank 1.14
Amount of test item added : 30 (mg)
Volume of test solution : 300 (mL)
Theoretical amount of carbon :(CBI) (mgC) (30) x ( CBI )
A : Measured value (mgC/L)
B: Amount of DOC
Bw = (A(Water + test jtem) - A(Water blank)) x 300 / 1000 (mgC)
Bs = (A(Sludge + test item) - A(Control blank)) x 300 / 1000 (mgC)
C: Percentage detection (%)
C = B/ (Theoretical amount of carbon) x 100 (%)
D: Average percentage detection (%)
September 3,2003 __ Name k. ?ﬂm,\/
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Table-3 Calculation table for percentage biodegradation by weight measurement

Study No. 14115

Sample description

D E

[6) Water + test item
[1] Sludge + test item
[2] Sludge + test item
(3] Shudge + test item
(5] Control blank

282
337
344
328

36

282
301
308
292

94
100
103

97

Amount of test item added : 30 (mg)
Volume of test sofution : 300 (mL)

: Weight of residue (mg)
: Residual amount of test item (mg)

Bw = A(Water + test item)
Bs = A(Sludge + test item) - A(Control blank)

: Percentage residue (%)

C =B/ (Amount of test item added) x 100

: Percentage biodegradation (%)

D= (Bw-Bs)/Bwx 100

: Average percentage biodegradation (%)

September 3, 2003 Name

£. ?rw/
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Table-4 Calculation table for concentration of perfluorooctanoic acid by LC-MS

Study No. 14115

Sample description A D E
Standard solution 0.500mg/L 103449

[6] Water + test item nd. 0(=0019) -
(1] Sludge + test item nd. 0(=0019)

[2] Siudge + test jtem nd 0(=0.019) -
[3] Sludge + test jtem nd. 0(s50019)

[5] Control blank nd.

Volume of test solution : 300 (mL)
: Peakarea(-)
: Final volume : 5 (mL)
: Ratio of portion used for analysis : 2.5/300
: Concentration of perfluorooctanoic acid in test water (mg/L)
D=F x (A/A(Standard)) x (B/300)/C
Minimum determination limit : 0.019 (mg/L)

o 0w >»

tri

: Average concentration of perfluorcoctanoic acid (mg/L)
F : Concentration of standard solution : 0.500 (mg/L)

See Fig. 6

September 18, 2003 Name £, rasmp”
{




Table-5 Calculation table for recovery rate by GC-MS

( 2-(perfluorooctyl)ethanol )
Study No. 14115
Sample description A D E F
Standard solution 1.50mg/L 26329
© Water + 2-(perfluorooctyl)ethanol -1 26222 0.299 99.6 98.9
Water + 2-(perfluorooctyl)ethanot -2 25861 0.295 982
Sludge + 2-(perfluorooctyl)ethanol -1 21196 0.242 805 810
Sludge + 2-(perfluorooctyl)ethanol -2 21459 0.245 8Ls
Control blank nd
Amount of 2-(perfluorooctyl)ethanol added : 0.300 (mg)
Volume of test solution : 300 (mL)
A: Peakarea(-)
B : Final volume : 200 (mL}
C: Ratio of portion used for analysis : 1
D: Recovery amount (ng)
D=G x ( A/ A(Standard)) x (B/300)/C
E: Recovery rate (%)
E=D/0300 (mg) x 100
F : Average recovery rate (%)
See Fig. 5
September 11, 2003 k. ;&Mv\/
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Table-6 Calculation table for concentration of 2-(perfluorooctyl)ethanol by GC-MS
Study No. 14115

Sample description A E F

Standard solution 1.50mg/L 21672

Water + test item nd. 0(=0.014) -

Sludge + test item -1 nd. 0(s0.017

Sludge + test item -2 nd. 0(s0017) -

Sludge + test item -3 nd. 0(=0017)

Control blank nd

o O w >

F:
G:

Volume of test solution : 300 (mlL)

: Peakarea(-)

: Final volume : 200 (mL)

: Ratio of portion used for analysis : 1

: Recovery rate : 98.9 (%) (Water + test item)

81.0 (%) (Sludge + test item)

: Concentration of 2-(perfluorooctyl)ethanol in test solution (mg/L)

E=G x(A/A(Standard)) x (B/300)/(D/100)/C
Minimum determination limit : 0.014 (mg/L) (Water + test item)
:0.017 (mg/L) (Sludge + test item)
Average concentration of 2-{perflucrooctyl)ethanol (mg/L)
Concentration of standard solution : 1.50 (mg/L)

See Fig. 7

September 18, 2003 Name k. Omaanr
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Fig.1 Chart of BOD

Test No. 14115 ( Test substance

Apparatus

Cultivating conditions:
Concentration

Test substance

Reference substance( aniline )

Activated sludge
Temperature
Duration

cBl )

No. CM-23

100 (mg/M)
100 (mg/W)
30 (mg/™)
25 £+ 1
28days(Jul . 18~Aug 15, 2003)

Note: Regular condition
BOD (mg)
Vessel Sample description
no Tthday | 14thday | 21stday | 28thday
@ |[Sludge + Test substance 2.8 4.4 5.8 7.4
Z |Sludge + Test substance 2.1 3.6 5.4 7.0
B |Sludge + Test substance 3.1 4.7 5.9 7.1
{4 Sludge + Aniline 61.9 87.0 68.9 70.0
Bl |Control blank [B] 2.9 4.8 6.0 7.2
B |water + Test substance 0.0 0.0 0.0 0.0
oo
K
§ -4
g
= 80
]
2
3
S 401
‘B
2
8
=
20+
CBI
———{I32)E

14
Cultivation Time ( 0~28thday)

2003.08.15 Name

ﬁ~€fwwwV/
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Fig.2 -1

Study No. :

Sample
¥ethod
Date
Name

IR spectrum of residue.

14115

: [6] Water + test item
. KBr tablet

. August 26, 2003

:ka/wwa\/

1/om
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Fig.2 -2

IR spectrum of residue.

Study No.: 14115

Sample
Method
Date
Name

: [1] Sludge + test item
. KBr tablet
: August 26, 2003

L E Gy

“1/em
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Fig.2 -3 IR spectrum of residue.

Study No.: 14115 )
Sample : [2] Sludge + test item
Method : KBr tablet

Date : August 26, 2003

Name : k:f,uuﬂﬂ,/’

1/em
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Fig.2 -4 IR spectrum of residue.

Study No.: 14115

Sample : [3] Sludge + test item
Method : KBr tablet

Date - August 26, 2003

Name Dok g}«»v-r

000107/
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Fig.2 -5 IR spectrum of residue.

Study No. :
Sample
Method
Date
Name

14115

: [5] Control blank
: KBr tablet
. August 26, 2003
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, % Peak position
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0.00 2.00 4.00 6.00 8.00 10.00
:Standard solution 0. 125mg/L 15-Aug-2003
114114d022 SIR of 1 Channel ES-

TIC
100, 8.00e5
1 Area
%-
4.86
23889
C‘,‘j,L,, ime
0.00 2.00 4.0 6.00 8.00 '10.00
Standard solution 0.250mg/L 15-Aug-2003
141144 SIR of 1 Channel ET?E:
! 100 8 00e5
; 1 Area
%: 4.86
y 50521
0. Y— A,, Time
000 ' 2bo. 400 ' 6.b0 8.00 '10.00
Standard solution 0.500m §7E 15-Aug-2003
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| 100845
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Fig3-1 Mass fragmentogram of LC-MS analysis for calibration curve
( perfluorooctanoic acid ).
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y=201414x
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Concentration Peak area
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0.250 50521
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Fig.3-2 Calibration curve of LC-MS analysis for perflucrooctanoic acid.
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Study No. 14114 T3 SJ.7 e~ k‘[/-..,.,-
[#trs-

Datafile : 141144063
Sample : Solvent

intensity
30000
25000 4
20000+
15000 Peak position

i 3] 4.
100003 "1
5000
0 N v - e
s 6 7

95.00

min
Data file ": 141144064
Sample : Standard solution 0.375mg/L
intensity 95.00
300004 Pesk RT. Peakarea
25000-E 1 6357 6136
20000

15000
100004
50003

Ot ————
5

6.357

[- =
4
~3

Datafile : 141144065
Sample : Standard solution 0.750mg/L

intensity 95.00
300007

] Peak RT  Peakarea
250004 1 6353 12339
20000

15000
10000—2
5000

6.353

b

N —
~d

Data file : 141144066
Sample : Standard solution 1.50mg/L

intensity 95.00
30000

25000
20000
15000
10000-

5000 3

0 ~ T
5 6 7

Peak RT. Peakarea
1 6352 25069

6.352

1

A oo

min
Date : August 7, 2003 Name: K 0}va

Figd-1 Mass fragmentogram of GC-MS analysis for calibration curve
( 2-(perfluorooctyl)ethanol ).
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Study No. 14114
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§ 15000 }
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Concentration (mg/L)
y = 16646x
r=1.00
Concentration Peak area
(mg/L) (-)
0.375 6136
0.750 12339
1.50 25069

Fig.4-2 Calibration curve of GC-MS analysis for 2-(perfluorooctyl)ethanol.
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Study No. 14114 Jsecd p s/ ae- & %o-—-—-’
r¢esf

Data file : 141144067
Sample : Standard solution 1.50mg/L

intensity 95.00
30000 -

25000

Peak R.T  Peak area
1 6352 26329

6.353

a

20000 ;
15000

10000-3

5000 4 L

0 —r—
5

(-
~3

Data file : 141144068 2Pk alATIE, Vi, L
Sample : Water + test=item .1
inteasity 2-(pevfiwirocttyl) etioamef 95.00

30000 1 Peak RT.  Peskarea
25000 1 6355 262

6.355

20000~
15000

10000

su00 I\

SDm?Ie :vll4114d069 2

ample : Water + test-items -

intensity 4o ? 95.00
30000 ’
250003

Peak R.T. Peakarea
1 6357 25861

6357

20000
15000

10000

5000 3 L

<
4

S 6 7

Dats: August7,2003  Name: ,é,z?/,@”‘\/

Fig5-1 Mass fragmentogram of GC-MS analysis for recovery and blank test
( analysis of 2-(perfluorcoctyl)ethanol ).
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Study No. 14114 el §.rt 38 k,%w-w
g s”

Data file : 14114070 PN SALATIE, Vi, Rl
Sample : Sludge + eatitem -|

intensity

> rfbersretont 95.00

30000~
25000-
200005
15000
10000

4

50004

Peak R.T. Peakarea
1 6358 21196

6.358

4
P

0

5

Data file : 141144071
Sample : Sludge + tostitom -2

intensity

2= Gpefhursoctyl ) ethonc| 65,00

300007
25000

20000
150004
10000

5000

Peak R.T  Peakarea
1 6355 21459

6355

<

5

o
4
~3—

Duta file : 141144072
Sample : Controi blank

intensity

95.00

30000

4

25000 1
20000
15000
10000-

5000+

Peak pogition
nd

l

Date: August7,2003  Name: £ (%zmvo\/

Fig5-2 Mass fragmentogram of GC-MS analysis for recovery and blank test

( analysis of 2-(perfluorooctyl)ethanol ).
000114



Standard solution 0.500mg/L T 7T 15.Aug-2003
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Fig6-1 Mass fragmentogram of LC-MS analysis for test solution
( perfluorocctanoic acid ). c00115



[2] Sludge + testitem

" 15-Aug-2003
14115400 SIR of 1 Channel ES-
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1004 8 00e5
1
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Peak position
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O,J\ A A v AT 1 | 11
0.00 2.00 4.00 6.00 8.00 '10.00
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%'1
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Fig6-2

Mass fragmentogram of LC-MS analysis for test solution
( perfluorooctanoic acid ).
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Study No. 14115

Datafile : 141154003
Sample : Standard solution ! 50mg/L

intensity 95.00
30000 1

25000~

Peak RT  Peakares
1 6290 21672

6.200

20000«;
» ]
15000 -
10000

50001

5 6 7

min

Data file : 141154004
Sample : Water + test item

intensity 95.00
300007]

25000

200004

15000 Peak position
] nd,

10000- 1

50001

Data file : 141144005
Sample : Sludge + test item -1

intensity 95.00
30000 ;

25000 4

20000
15000 Pesk position
10000-] nd.

4

50004 l

min

Date: August 18,2003  Name: % %W

Fig.7-1 Mass fragmentogram of GC-MS analysis for test solution
( 2-(perfluorooctyl)ethanol ).
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Study No. 14115

Data file : 141154006
Sample : Sludge + test item -2

intensity 93.00
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Data file :141154008
Sample  : Cantrol blank

intensity 95.00
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Date : August 18, 2003 Name: £ &}u"w‘/

Fig.7-2 Mass fragmentogram of GC-MS analysis for test solution
( 2-(perfluorooctyl)ethanol ).
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Study No. 14114

Instrument __MS : Micromass Quattro I, HPLC : Jasco PU-080, AS-950

Sample Perfluoreoctancic _acid

HPLC Conditions
Column L-column ODS
Size _15 cmx 4.8 mm ID.

Eluent Methanol*' /purified water'  ( __8/2  V/V) containing 0.1% formic acid

Flow rate 1.0 mlL/min

Sample size _ 20 pl (Solvent _ Methanol )

MS Conditions
lonization mode __ESI
Detection mode __Negative
Function __MS
Source conditions ( Capillary _3.0 kV, Cone _20 V, Temperature __ 150 _°C )
Mass range (m/2) 100 — 1000

Dats _ June 17, 2003 Operator k, %aé

Kurume Laboratory, Chemicals Evaluation and Research Institute, Japan

Fig8-1 Mass spectrum of perfluorooctanoic acid ( analytical condition ).
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Fig8-2 Mass spectrum of perflucrooctanoic acid ( mass spectrum ).
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Fig8-3 Mass spectrum of perfluorooctanoic acid ( mass chromatogram ).
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Study No. 14114

Instrument Shimadzu QP-5000 ‘

Sample 2~(perfluorooctyl)sthano!

GC Conditions
Column HP-FFAP (__Fusad silica )

Size __25 m x _032 mm 1D, Film thickness 052 um
Column temp. _50 °C (_3 min) - _170_°C, Temp. rate __30 °C/min
Carrier gas He
Column head pressure 100  kPa
Injection temp. 200 °C

Sample size 1 4L (Solvent _ Methanol )

Inlet mode Splitless
Sampling time __ 20  min

MS Conditions
[onization Mode __EI
Detection Mode __Positive
Mass range (m/z) 50 - 600
Interface temp. 230 °C

Date __June 11, 2003 Operator __ k. ?xm/

Kurume Laboratory, Chemicals Evaluation and Ressarch Institute, Japan

Figg-1 Mass spectrum of 2-(perfluorooctyl)ethanol ( analytical condition ).
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Data file: 14114d001

Study No. 14114

2wed i 1t ﬁ’t}w
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Sample: standard solution 10 Omg/L
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Date:June 11,2003 Name: K. %m\/

Mass spectrum of 2-(perfluorooctyl)ethanol ( mass spectrum ).
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Data file: 14114d001

Study No. 14114 Sved 4. 01 2¢f- /u},.,w
L20%

Sample: standard solution 10.0mg/L.

Mass chromatogram
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Date: June 11,2003  Name: k BW
Fig9-3 Mass spectrum of 2-(perfluorooctyl)ethanol ( mass chromatogram ).
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Fig.10 -1

Study No. :

Sample
Method
Date
Name

IR spectrum of test item measured before
experimental start.

14115

. Test item

: KBr tablet

> July 10, 2003

kéam»./
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Fig.10-2

Study No. :

Sample
Method
Date
Name

IR spectrum of test item measured after
exper imental completion.

14115

. Test item

: KBr tablet

: August 27, 2003

-y
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Reference IR spectrum supplied by sponsor
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Amendment to Final Report

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

1. Title Biodegradation study of ( CBl ) by microotganisms
2. Study number 14115

3. Content 453 Recovery test and blank test (page 19)

4. Reason Wiiting error

5. Content of correction

" Recovery rate of the test solutions (water + test item)
996%, 982% average 98.9%
Recovery rate of the test solutions (sludge + test item)
805%, 815% aveiage 81.0%"

is corrected to

" Recovery rate of the test solutions (water + 2-(perfluorooctyl)ethanol)
996%, 982% average 989%
Recovery rate of the test solutions (sludge + 2-(perfluorooctyl)ethanol)
805%, 815% average 810%"

6. Approval
Date October 10, 2003
Study Director Signed in original
Yasuko Matsunobu
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