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Title

Biodegradation study of 13F-SFA by microorganisms

Sponsor

DAIKIN INDUSTRIES, LTD.
1-1, Nishi-Hitotsuya, Settsu-shi, Osaka 566-8585, Japan

Test facility

Kurume Laboratory
Chemicals Evaluation and Research Institute, Japan
2-7, 3-chome, Miyanojin, Kurume-shi, Fukuoka 839-0801, Japan

Objective

This study was performed to evaluate the biodegradability of 13F-SFA by
microorganisms.

Test method

This study was performed according to the following test methods.

(1) "Method for Testing the Biodegradability of Chemical Substances by
Microorganisms" stipulated in the "Testing Methods for New Chemical
Substances" (November 21, 2003; No. 1121002, Pharmaceutical and Food Safety
Bureau, Ministry of Health, Labour and Welfare, November 13, 2003, No. 2,
Manufacturing Industries Bureau, Ministry of Economy, Trade and Industry; No.
031121002, Environmental Policy Bureau, Ministry of the Environment)

(2) "Ready Biodegradability: Modified MITI Test (I) (Guideline 301C, Revised July 17,
1992)" in the OECD Guidelines for Testing of Chemicals
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Applied GLP

Dates

This study was conducted in compliance with the following GLP principles:
(1) "Standard Concerning Testing Facility Relating to New Chemical Substances"

(November 21, 2003; No. 1121003, Pharmaceutical and Food Safety Bureau,
Ministry of Health, Labour and Welfare; November 17, 2003, No. 3, Manufacturing
Industries Bureau, Ministry of Economy, Trade and Industry; No. 031121004,
Environmental Policy Bureau, Ministry of the Environment)

(2) "OECD Principles of Good Laboratory Practice (November 26, 1997, ENV/MC/CHEM

O8)17)"
Study initiation date November 17, 2006
Experimental starting date November 21, 2006
Experimental completion date December 19, 2006
Study completion date February 1, 2007

Storage of test item, raw data, etc.

(1) Test item

The test sample is sealed in a storage vessel and stored in archives in this
laboratory for ten years after the receipt of notice specified under Clause 1 or Clause
2 in Article 4, Clause 2 or Clause 3 or Clause 8 in Article 4-2, and Clause 2 in
Article 5-4 or Clause 2 in Article 24 or Clause 2 in Article 25-3 of "Law Concerning
Examination and Regulation of Manufacture, etc. of Chemical Substances". If it is
not stable for the storage period, it is stored as long while it is kept stable.
Treatment of the test sample after the storage period will be discussed with sponsor.

(2) Raw data and materials, etc.

Raw data, the study plan, documents concerning the study presented by the
sponsor, the final report and necessary materials are stored in archives in this
laboratory for ten years after the receipt of the notice specified under Clause 1 or
Clause 2 in Article 4, Clause 2 or Clause 3 or Clause 8 in Article 4-2, and Clause 2
in Article 5-4 or Clause 2 in Article 24 or Clause 2 in Article 25-3 of "Law
Concerning Examination and Regulation of Manufacture, etc. of Chemical
Substances". Treatment of raw data and materials, etc. after the storage period will
be discussed with sponsor.
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Personnel

Study Director
(1" Chemical Safety Section)

Study personnel
(Operation of biodegradation test)

Staff for cultivation of activated sludge

Approval of final report
Study Director Date February 1, 2007

Signature Signed in original
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SUMMARY

Title

Biodegradation study of 13F-SFA 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

(under the conditions of darkness)

Measurement and analysis for calculation of percentage biodegradation

(1) Measurement of biochemical oxygen demand (BOD) with a closed system oxygen
consumption measuring apparatus
(2) Determination of test item by gas chromatography (GC)

Other analysis

(1) Determination of 2-(perfluorohexyl)ethanol by gas chromatography (GC)

(2) Determination of 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanoic acid by liquid
chromatography-mass spectrometry (LC-MS)

(3) Determination of acrylic acid by high-performance liquid chromatography (HPLC)

Results

(1) Percentage biodegradation by BOD 6%, 13%, 12% average 10%
(2) Percentage biodegradation of test item (GC)
11%, 13%, 8% average 11%

Conclusion

Some of the test item was converted into acrylic acid, 2-(perfluorohexyl)ethanol and
3,3,4.,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanoic acid under the test conditions of this study.
It was considered that some of acrylic acid transferred from the test solution to the absorbent
for carbon dioxide attached to the test vessel and that the other was biodegraded by
microorganisms. The rest of the test item, 2-(perfluorohexyl)ethanol and 3,3,4,4,5,5,6,6,7,7,8.8,8-
tridecafluorooctanoic acid remained in the test solution.
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1. Test item

In this report, 13F-SFA has the following chemical name, etc.

1.1 Chemical name "
3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl acrylate

1.2 Chemical structure, etc. !

Structural formula
1
H2C= C
C=0
OCH,CH,CF,CF,CF,CF,CF,CF;
Molecular formula CuH-F50;
Molecular weight 418.15
CAS number 17527-29-6

*1 Information supplied by the sponsor

2. Test sample

2.1 Supplier and lot number |

Supplier DAIKIN INDUSTRIES, LTD.
Lot number 6X002
2.2 Purty’!
Test item 99.7%
Impurity Unknown 0.3%

The test item was treated as 100% in purity.

2.3 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. 14 and Reference 3).
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2.4 Physicochemical properties

Appearance Colorless transparent liquid

Boiling point 78°C (8 mmHg)

Density 1.554 g/em® (25°C)

Solubility Water Insoluble
Dimethylsulfoxide Soluble (miscible in all proportions)
Acetone Soluble (miscible in all proportions)

*1 Information supplied by the sponsor
2.5 Storage and stability

Storage condition
Dark storage place at room temperature

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. 14).

3. Activated sludge

3.1 Preparation of activated sludge
Activated sludge used in the present test was prepared as follows.

(1) Sampling sites
On-site sludge sampling was carried out at the following ten locations in Japan.
Fushikogawa city sewage plant (Sapporo-shi, Hokkaido)
Fukashiba industrial sewage plant (Kamisu-shi, 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)
Dokai Bay (Kitakyushu-shi, Fukuoka)

(2) Sampling method
Sewage plant
Return sludge was collected.

Rivers, lake and sea
Surface water and surface soil which was in contact with the atmosphere
were collected.
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(3) Sampling date
September, 2006

(4) Preparation method of activated sludge

Activated sludge was prepared as follows to maintain its uniformity.

The mixed filtrate (5 L) of the supernatant of the sludge collected at sampling sites
was mixed with the filtrate (5 L) of the supernatant of the activated sludge™ previously
cultivated for about 3 months. The mixed filtrate (10 L) was acrated after the pH value
of the mixture was adjusted to 7.0+1.0.

*2  Activated sludge cultivated the mixed filtrate (10 L) of the supernatant of the sludge
collected at sampling sites according to Section 3.2.

*3  Prefiltered open air was used.

3.2 Cultivation

3.3

After ceasing aeration of the sludge mixture for approximately 30 minutes,
supernatant corresponding to about one third 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 for 30 minutes or more, and then a predetermined
amount of synthetic sewage * was added to the mixture so that the concentration of the
synthetic sewage was 0.1% 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 was prepared as follows:
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 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. The activated sludge, which was cultivated for 19 hours after it
had been added the synthetic sewage, was used.

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

(1) Inspection of activity
Activity of the sludge was assessed using standard items before initiation of use.

(2) Date of initiation of use
October 17, 2006
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4. Performance of biodegradation test
4.1 Preparations for test

(1) Measurement of concentration of suspended solid in activated sludge
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 November 20, 2006
Result Concentration of suspended solid in the activated sludge was 3780
mg/L.

(2) Preparation of basal culture medium
Each 3 mL of solutions A, B, C and D, which are prescribed in JIS K 0102-1998
Section 21, were made up to 1000 mL with purified water (Japanese Pharmacopeia,
Takasugi Pharmaceutical Co., Ltd.), and then the pH of this solution was adjusted to
7.0.

(3) Reference item
Aniline (reagent grade, Showa Chemicals Co., Ltd. Lot No. SR-2626U) was used
as a reference item to confirm that the sludge was sufficiently active.

4.2 Preparation of test solutions
The following test solutions were prepared and cultivated under the conditions
described in Section 4.3.

(1) Addition of test item or aniline

(a) Test solution (water + test item) (n=1, Vessel No. 1)
In one test vessel, 19.5 pL [30.3 mg = 19.5 pL x 1.554 g/cm’ (density)] of the
test sample was taken out by microsyringe 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=3, Vessel Nos. 2, 3 and 4)

In each test vessel, 19.5 pL [30.3 mg = 19.5 uLL x 1.554 g/em’ (density)] of the
test sample was taken out by microsyringe and added to the basal culture medium [the
volume was less than 300 mL by the volume (2.38 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. 6)

In one test vessel, 29.5 uL [30 mg = 29.5 pL x 1.022 g/cm’ (density)] of aniline
was taken out by microsyringe and added to the basal culture medium [the volume
was less than 300 mL by the volume (2.38 mL) of activated sludge inoculated], so
that the concentration of aniline reached 100 mg/L.
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(d) Test solution (control blank) (n=1, Vessel No. 5)
In one test vessel, nothing was added to the basal culture medium [the volume
was less than 300 mL by the volume (2.38 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.

4.3 Instruments and conditions of cultivation

(1) Instruments for cultivation
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
Test solutions described in Section 4.2 (a), (b) and (d)
: Improved type for volatile substance
Test solution described in Section 4.2 (¢)
: Improved type
Absorbent for carbon dioxide
Soda lime No.1 (for absorption of carbon dioxide,
Wako Pure Chemical Industries, Ltd.)

The test vessels described in Section 4.2 (a), (b) and (d) were connected to the
measuring unit via tube with cock.

(2) Conditions of cultivation

Cultivation temperature 25t1°C

Cultivation duration 28 days (under the conditions of darkness)

Stirring method Each test solution was stirred by a magnetic stirrer.
(3) Room

Apparatus room A

4.4 Observation and measurement of test conditions

(1) Observation of test solution

During the cultivation, the appearance of the test solution was observed once a day
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.
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4.5 Analysis of test solution

After the end of the cultivation, the test item and 2-(perfluorohexyl)ethanol
(hereinafter referred to as 13F-EtOH), which was a converted product expected from
results of the preliminary test prior to this study, in the test solutions were determined.
Production of other converted product was suggested from results of the determinations of
the test item and 13F-EtOH. Therefore, 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanoic
acid (hereinafter referred to as 13F-AcOH), which was also expected to be produced, in
the test solutions was determined. The pH of the test solutions was not measured
because the test item was thought to be a volatile compound.

Acrylic acid [METI number (2)-984, ready biodegradability] was expected to be
produced simultaneously with the production of 13F-EtOH in the test solutions.
However, the loss of the test item and 13F-EtOH due to their volatilization in the
pretreatment for analysis of acrylic acid was considered. Therefore, additional test
solutions were prepared besides the test solutions described in Section 4.2 and were used
for the determination of acrylic acid (see Section 4.6).

4.5.1 Pretreatment of test solutions for analysis
After the end of the cultivation, the test solution (water + test item), the test
solutions (sludge + test item) and the test solution (control blank) were pretreated to
prepare samples for gas chromatography (GC) analysis of the test item and 13F-EtOH,
and liquid chromatography-mass spectrometry (LC-MS) of 13F-AcOH as follows.

Test solution 300 mL

* Cooling for 21 hr (refrigerator)
«—Ethyl acetate 50 mL (graduated cylinder)
+ Stirring for 5 min (magnetic stirrer)
«—Sodium chloride 90 g (even balance)
«Ethyl acetate 40 mL (graduated cylinder)
+ Shaking for 5 min

Water layer Ethyl acetate layer

+ Filtration and dehydration (1PS filter paper)
+ Filling up to 100 mL (ethyl acetate,
volumetric flask)

+ Taking out 1 mL (transfer pipet)

* Filling up to 10 mL (acetonitrile,
volumetric flask)

— - * Taking out 1 mL (transfer pipet)

Determination of test item » Filling up to 15 mL (acetonitrile,
and 13F-EtOH volumetric flask)

Sample for GC analysis

Sample for LC-MS analysis
Determination of 13F-AcOH

-10-
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4.5.2 Quantitative analysis

(1) Determinations of test item and 13F-EtOH

The samples for GC analysis were analyzed under the following conditions. The
concentration of the test item in the sample for GC analysis was proportionally
calculated by comparing the peak area on the chromatogram of the sample for GC
analysis with that on the chromatogram of 303 mg/L standard solution (see Table-5 and
Fig. 9). The concentration of 13F-EtOH in the sample for GC analysis was
proportionally calculated by comparing the peak area on the chromatogram of the
sample for GC analysis with that on the chromatogram of 252 mg/L standard solution
(see Table-6 and Fig. 9).

The lowest detectable peak area of the test item and 13F-EtOH was regarded as
1500 pV-sec considering the noise level, which corresponded to the test item
concentration of 3.0 mg/L and 13F-EtOH concentration of 3.8 mg/L.

(a) Analytical conditions

Instrument Gas chromatograph

Hewlett-Packard Company type HP6890 Series
Detector Flame ionization detector (FID)
Column DB-17 film thickness 0.25 um

(Agilent Technologies, Inc.)
30mx 0.25mm LD. fused silica

Column temp. 40°C (3 min) — 140°C (0 min)
Temp. rate 15°C/min
Injection temp. 200°C
Carrier gas Helium
Column flow rate 1.0 mL/min
Hydrogen 40 mL/min
Air 400 mL/min
Sample size 1 pL
Injection method Split
Split ratio 5:1
Detector
Temp. 200°C

Sensitivity Range 2°

-11-
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(b) Preparation of standard solution
The standard solutions to determine the concentration of the test item and
13F-EtOH in the sample for GC analysis were prepared as follows.

@ Test item
19.5 uL [30.3 mg = 19.5 pL x 1.554 g/em® (density)] of the test sample was
taken out by microsyringe and dissolved in ethyl acetate to obtain 1010 mg/L
solution of the test item. 303 mg/L standard solution was then prepared from this
solution by dilution with ethyl acetate.

®@ 13F-EtOH
15.0 pL. [25.2 mg = 15.0 pL x 1.678 g/cm3 (density)] of authentic sample of
13F-EtOH (supplied by the sponsor)”™ was taken out by microsyringe and dissolved
in ethyl acetate to obtain 839 mg/L solution of the 13F-EtOH. 252 mg/L standard
solution was then prepared from this solution by dilution with ethyl acetate.

*5  Purity 99.8%
Lot number 180804
13F-EtOH was treated as 100 % in purity.

(c) Calibration curve

@D Test item
Standard solutions of 75.8, 152 and 303 mg/LL were prepared by the same
method as described in (b)(D. 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 chromatograms and the respective
concentrations (see Fig. 2).

@ 13F-EtOH
Standard solutions of 62.9, 126 and 252 mg/l. 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 chromatograms and the respective
concentrations (see Fig. 3).

-12-
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(2) Determination of 13F-AcOH

The samples for LC-MS analysis were analyzed under the following conditions.
13F-AcOH was detected as the negative ions of m/z = 376.9 and 754.8 in the
LC-MS analysis. Therefore, these two ions were selected as measurement ions.
The concentration of 13F-AcOH in the sample for LC-MS analysis was calculated
proportionally by comparing the peak area on the total ion chromatogram of the sample
for LC-MS analysis with that on the total ion chromatogram of 2.00 mg/L standard
solution (see Table-7 and Fig. 10).

The lowest detectable peak area of 13F-AcOH was regarded as 800 considering
the noise level, which corresponded to 13F-AcOH concentration of 0.019 mg/L.

(a) Analytical conditions

Instrument Liquid chromatograph-mass spectrometer

HPLC system Waters Corporation  type Alliance2690

Mass spectrometer Waters Corporation  type ZMD

LC conditions

Column L-column ODS
(15 cm x 2.1 mm 1.D., Chemicals Evaluation and
Research Institute)

Column temp. 40°C

Eluent A (80%) : Acetonitrile / formic acid (500/0.25 v/v)
B (20%) - Water ® / formic acid (500/0.25 v/v)

Flow rate 0.2 mL/min

Sample size 1 pL

*6 City water was treated with ultrapure water system.

Mass conditions

Ionization mode Electrospray ionization (ESI)
Detection ion Negative

Detection mode Selected ion monitoring (SIM)
Measurement ion (72/2) 376.9 and 754.8 (see Fig. 13)
Ion source temp. 120°C

Desolvation temp. 350°C

Cone voltage 20V

(b) Preparation of standard solution

The standard solution to determine the concentration of 13F-AcOH in the sample
for LC-MS analysis was prepared as follows.

100 mg of authentic sample of 13F-AcOH (supplied by the sponsor)*7 was
accurately weighed and dissolved in acetonitrile to obtain 1000 mg/L solution of
13F-AcOH. 2.00 mg/L standard solution was then prepared from this solution by
dilution with acetonitrile.

*7  Purity 99.4%
Lot number S6X01
13F-AcOH was treated as 100% in purity.

-13-
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(c) Calibration curve

Standard solutions of 0.500, 1.00 and 2.00 mg/L 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 total ion chromatograms and the respective
concentrations (see Fig. 4).

4.5.3 Recovery test and blank test

Each two test solutions (water + test item), two test solutions (sludge + test item),
two test solutions (water + 13F-EtOH) and two test solutions (sludge + 13F-EtOH) ,
two test solutions (water + 13F-AcOH) and two test solutions (sludge + 13F-AcOH) for
recovery tests were prepared according to the methods described in Section 4.2. The
test solutions were pretreated in accordance with the method described in Section 4.5.1,
then analyzed according to the procedures and analytical conditions described in
Section 4.5.2.

Each test solution for blank tests was prepared according to the method described
in Section 4.2. The test solutions for blank tests were analyzed in the same way as the
recovery tests. As for the blank tests, no peak appeared around the peaks of the test
item, 13F-EtOH and 13F-AcOH on the chromatograms.

Two individual recovery rates and their averages of the test item, 13F-EtOH and
13F-AcOH on the analytical procedure are shown below. The average recovery rates
were used as correction factors, for the determination of the test item, 13F-EtOH and
13F-AcOH in the analytical samples.

(1) Test item (see Table-2 and Fig. 6)
30.3 mg of the test sample was added in the recovery test.

Recovery rate in the test solutions (water + test item)
96.0%, 96.6%  average 96.3%

Recovery rate in the test solutions (sludge + test item)
95.6%, 96.1%  average 95.8%

(2) 13F-EtOH (see Table-3 and Fig. 7)
25.2 mg of authentic sample of 13F-EtOH was added in the recovery test.

Recovery rate in the test solutions (water + 13F-EtOH)
96.6%, 96.9% average 96.7%

Recovery rate in the test solutions (sludge + 13F-EtOH)
97.3%, 962% average 96.7%

(3) 13F-AcOH (see Table-4 and Fig. 8)
30 mg of authentic sample of 13F-AcOH was added in the recovery test.

Recovery rate in the test solutions (water + 13F-AcOH)
97.1%, 972%  average 97.1%

Recovery rate in the test solutions (sludge + 13F-AcOH)
97.3%, 95.7%  average 96.5%

-14-
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4.6 Preparation and analysis of test solutions for determination of acrylic acid
Besides the test solutions described in Section 4.2, the test solution (water +
test item) and the test solution (sludge + test item) were prepared according to
Section 4.2 and were cultivated for determination of acrylic acid which was
expected to be produced. During the cultivation, the appearance of the test solution
was observed according to Section 4.4(1). After the end of the cultivation, acrylic acid
in the test solutions was determined.

(1) Conditions of cultivation
Cultivation method

Cultivation temperature
Cultivation duration
Stirring method

Room

Test vessel was the improved type for volatile
substance whose volume was 300 mL.

Each test solution was cultivated under the closed
system performed by connecting the test vessel with air
tank via tube.

Absorbent for carbon dioxide described in Section
4.3(1) was attached to each test vessel.

Approximately 25°C

28 days (under conditions of darkness)*8

Each test solution was stirred by a magnetic stirrer.
Environmentally controlled room

*8  Cultivated from the experimental starting date to the experimental completion date

described in page 2.

(2) Pretreatment of test solutions for analysis
The test solutions for the determination of acrylic acid were pretreated to prepare
samples for high-performance liquid chromatography (HPLC) analysis of acrylic acid

as follows.

Test solution 300 mL

+ Taking out 10 mL (measuring pipet)
* Centrifugation (4000 x g, 15 min)

Supernatant

Sample for HPLC analysis
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(3) Determination of acrylic acid

The samples for HPLC analysis were analyzed under the following conditions.
The concentration of acrylic acid in the sample for HPLC analysis was calculated
proportionally by comparing the peak area on the chromatogram of the sample for
HPLC analysis with that on the chromatogram of 20.0 mg/L. standard solution (see
Table-8 and Fig. 11).

The lowest detectable peak area of acrylic acid was regarded as 14000 pV - sec
considering the noise level, which corresponded to acrylic acid concentration of 0.20 mg/L.

(a) Analytical conditions

Instrument High-performance liquid chromatograph
Pump Shimadzu Corporation type LC-10ADve
Detector Shimadzu Corporation type SPD-10AVvp
Column oven Shimadzu Corporation type CTO-10ACve
Auto injector Shimadzu Corporation type SIL-10ADve
System controller Shimadzu Corporation type SCL-10Avp
Degasser Shimadzu Corporation type DGU-14AM

Column L-column ODS

(15 cm x 2.1 mm LD., Chemicals Evaluation
and Research Institute)

Column temp. 35°C

Eluent A (10%) : Acetonitrile / phosphoric acid
~ (1000/1 v/v)
B (90%) : Water ® / phosphoric acid
(1000/1 v/v)

Flow rate 0.2 mL/min
Measurement wavelength 205 nm (see Fig. 12)
Sample size 5uL

Detector output 1 V/AU

(b) Preparation of standard solution

The standard solution to determine the concentration of acrylic acid in the sample
for HPLC analysis was prepared as follows.

100 mg of authentic sample of acrylic acid (Wako Pure Chemical Industries, Ltd.,
reagent grade)*9 was accurately weighed and dissolved in purified water to obtain
1000 mg/L solution of acrylic acid. 20.0 mg/L standard solution was then prepared
from this solution by dilution with purified water.

*Q  Acrylic acid was treated as 100% in purity.

(c) Calibration curve
Standard solutions of 5.00, 10.0 and 20.0 mg/L 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 chromatograms and the respective
concentrations (see Fig. 5).
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4.7 Calculation of percentage biodegradation
The percentage biodegradations were calculated by the following equations and
rounded off to the whole number.

(1) Percentage biodegradation by BOD

BOD - B
Percentage biodegradation (%) = “TOD0 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)

*10 The purity was regarded as 100%.

(2) Percentage biodegradation of test item

) . Sw-S
Percentage biodegradation (%) = —V;W—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)
4.7 Treatment of numerical values
Values were rounded off in accordance with JIS Z 8401:1999 rule B.
5. Validity of test conditions

The validity criteria of the test and the values in this test are shown in the following table.
This test was valid because all of the values in this test met the criteria.

Value in Value of S
present test criterion ee
. Percentage
Difference of . .
extremes of Eloge(‘)ggdauon 7% Section 7.3
replicate values P}e’rcen tage <20% Percentage
of percentage ) . biodegradation
biodegradation B1odegradatlon 5%
of test item
Percentage After 56% > 40%
biodegradation 7 days ° =R Table-1
of aniline by After Fig.1
0, > 0,
BOD 14 days 70% >65%
BOD value
After , <18 mg Table-1
f control . .
gla(;in o 28 days 58 mg (<60 mg/L) Fig. 1
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6. Factors that affected reliability of test

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

7. Results

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

Test solution Appearance pH
) The test item was not dissolved.
Water + test item . -
The test solution was colorless.
At the start
of cultivation
Sludee + test item The test item was not dissolved.
g The test solution was colorless.
) Insoluble compound was observed.
Water + test item NSOt rr}p e w S
The test solution was colorless.
Atthe 'end' Presence of insoluble compound except
of cultivation

the sludge could not be judged.
Sludge + testitem | Growth of the sludge could not be -
judged.

The test solution was colorless.

*11

*11  After the end of the cultivation, the pH of the test solution (water + test item) and
the test solutions (sludge + test item) was not measured because the test item was
thought to be a volatile compound.
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7.2  Analytical results of test solutions
Analytical results of the test solutions for the biodegradation test described in
Section 4.2 after 28 days were as follows.

14738

Water + .
test item Sludge + test item Theoretical Table | Fig
amount '
Vessel -1 | Vessel -2 | Vessel -3 | Vessel -4
BOD"? mg 0.3 1.6 3.6 3.2 273 1 1
Residualamount | 1 279 | 249 | 242 | 256 303
and percentage | | | 5 9
residue of test item
(GO) %D | 92 82 80 85 -
Produced amount )
production of =~ [roosmeoremmeese e oo 6 9
13F-EtOH %@ | 6 13 12 11 -
(GC)
Produced amount
production of =~ [rooemerremmmemre e 7 10
13F-AcOH %3 0 3 3 3 -
(LC-MS)
. Considering the loss of the test item and
Confirmation of g
© d 1rrtri1a IOI}O 13F-EtOH due to their volatilization in
production o "~ | the pretreatment for analysis of acrylic ) ) )
acrylic acid acid, acrylic acid was not determined.
Mass balance of
alkyl chain part % 98 98 95 99 - - -
(O+2+®)

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

Analytical results of the additional test solutions for the determination of acrylic
acid described in Section 4.6 after 28 days were as follows.

Water + Sludge + Theoretical .
. . Table | Fig.
test 1tem test item amount
Produced amount
and percentage mg 0 0 5.2
production of ~ [rrrrerprtrrererommmemsrmopeossonosossenononosooo o s e 8 11
acrylic acid ' 0 0 ;

(HPLC)
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7.3 Percentage biodegradation
Percentage biodegradations of the test solution for the biodegradation test after 28 days
were as follows.

Sludge + test item
Table
Vessel -2 | Vessel -3 | Vessel-4 | Average
Percentage
biodegradation by | % 6 13 12 10 1
BOD ~
Percentage
biodegradation of | % 11 13 8 11 5
test item (GC)

7.4 Discussion

(1) Analytical results

The percentage residue of the test item was as low as 92% and 80-85% in the test
solution (water + test item) and the test solutions (sludge + test item), respectively.
On the basis of these results, 2-(perfluorohexyl)ethanol (hereinafter referred to as
13F-EtOH), which was expected from results of the preliminary test prior to this study,
in the test solutions was determined. As a result, 13F-EtOH was detected in the test
solution (water + test item) and the test solutions (sludge + test item) (see Fig. 9).
Mass balance of alkyl chain part of the test item (see next page) calculated by sum of
the percentage residue of the test item and the percentage production of 13F-EtOH (D
+@ in Section 7.2) was 98% and 92-96% in the test solution (water + test item) and
the test solutions (sludge + test item), respectively. Production of other converted
product was suggested because the mass balance in the test solutions (sludge + test
item) was slightly low. Therefore, 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanoic acid
(hereinafter referred to as 13F-AcOH), which was also expected to be produced, in the
test solutions was determined. As a result, the percentage production of 13F-AcOH
was 3% in the test solutions (sludge + test item) (see Fig. 10). Mass balance of alkyl
chain part of the test item recalculated by sum of the percentage residue of the test item
and the percentage productions of 13F-EtOH and 13F-AcOH (D+@+® in Section
7.2) was as high as 98%, 95% and 99% in the test solutions (sludge + test item).
Therefore, it was considered that residues that had the alkyl chain part were the test
item, 13F-EtOH and 13F-AcOH.

Considering the loss of the test item due to its volatilization in the pretreatment of
the test solution for the determination of acrylic acid [METI number (2)-984, ready
biodegradability], which was also expected to be produced, the additional test solutions
were cultivated and were used for the determination of acrylic acid in the test solutions.
However, acrylic acid was not detected in these test solutions (see Fig. 11). Then,
alcrylic acid in the absorbents for carbon dioxide of the additional test solutions was
determined because it was considered that acrylic acid transferred from the test solution
to the absorbent attached to the test vessel. As a result, acrylic acid was detected in
the absorbents, i.e. it was produced by hydrolysis of the test item (see Section 8.1).
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As the result of the determination of acrylic acid in the absorbents of the test
solution (water + test item) for the biodegradation test, the percentage detection of
acrylic acid was 6% and was the same as the percentage production of 13F-EtOH (see
Sections 7.2 and 8.1). Therefore, it was considered that all acrylic acid transferred to
the absorbent was recovered in the pretreatment described in Section 8.1. The
percentage detection of acrylic acid (3%, 5% and 3%, average 4%) was lower than sum
of the percentage productions of 13F-EtOH and 13F-AcOH (16%, 15% and 14%,
average 15%) in the test solutions (sludge + test item) for the biodegradation test (see
Sections 7.2 and 8.1). These results suggested that some of the produced acrylic acid
was biodegraded in these test solutions. However, it was difficult to evaluate whether
acrylic acid was biodegraded from the percentage biodegradation by BOD, because the
percentage biodegradation by BOD corresponding to difference between the
percentage detection of acrylic acid and the sum of the percentage productions of
13F-EtOH and 13F-AcOH (11%) was as low as 3%.

From the above discussions, it was considered that some of the test item was
converted into acrylic acid, 13F-EtOH and 13F-AcOH and that the rest of the test item,
13F-EtOH and 13F-AcOH remained in the test solution.

*13  Percentage biodegradation by BOD when 11% of the theoretical amount of acrylic
acid was biodegraded.
C3H40, +30, — 3CO,+2H,0 30,/ CsH40,=1.33
Percentage biodegradation by BOD
= {30.0 x C3H40, / C11H7F 130, x 11 /100 x 1.33}/27.3 x 100 = 3(%)

Conversion of test item in test solutions (sludge + test item) (presumption)

Acrylic acid part Alkyl chain part
/H
CH2=C\ Test item
ﬁ' 'O_CH2CH2CF2CF2CF2CF2CF2CF3 (remained, 80'85%)

w0 \

/
CH=C HO-CH,CH,CF,CF,CF,CF,CF,CF,
/C—OH 2-(Perfluorohexyl)ethanol
J

(remained, 11-13%)

Acrylic acid (biodegraded) [METI number (2)-2042]

[METI number (2)-984,
ready biodegradability]

HOOC-CH,CF,CF,CF,CF,CF,CF;

3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluorooctanoic acid
(remained, 3%)
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(2) Percentage biodegradation by BOD
As described in (1), the percentage biodegradation by BOD corresponding to the
biodegraded amount of acrylic acid was considered to be as low as 3%. Therefore,
the main reason why the percentage biodegradation by BOD was 6%, 13% and 12%
was considered to be the variation of the amount of background respiration of the
activated sludge among the test solutions.

7.5 Conclusion
Some of the test item was converted into acrylic acid, 2-(perfluorohexyl)ethanol and
3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanoic acid under the test conditions of this study.
It was considered that some of acrylic acid transferred from the test solution to the
absorbents for carbon dioxide attached to the test vessel and that the other was
biodegraded by microorganisms. The rest of the test item, 2-(perfluorohexyl)ethanol
and 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctanoic acid remained in the test solution.

8. Remarks

8.1 Determination of acrylic acid in absorbents for carbon dioxide

Acrylic acid was not detected in the additional test solutions in Section 4.6 and it
was considered that the produced acrylic acid transferred from the test solution to the
absorbent for carbon dioxide attached to the test vessel. The absorbents of the test
solutions for the determination of acrylic acid were pretreated as follows and acrylic acid
was determined. Moreover, acrylic acid in the absorbents of the test solutions for the
biodegradation test was similarly determined because acrylic acid was detected in the
absorbents of the test solutions for the determination of acrylic acid.

(1) Pretreatment of the absorbents for carbon dioxide

Absorbent for carbon dioxide

<—Purified water 30 mL (graduated cylinder)
* Smash (glass rod)
+ Ultrasonic irradiation (ultrasonic cleaner, 3 min)
* Filtration (No.2 filter paper)

Residue Supernatant

* Adjustment of pH to 6-8 with 1 mol/L hydrochloric
acid (pH meter)

* Filling up to 50 mL
(purified water, volumetric flask)

+ Filtration (membrane filter ', pore size 0.45 um)

Supernatant
|
Sample for HPLC analysis

*14 Nuclepore Syrfil-MF
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(2) Determination of acrylic acid
See Section 4.6(3).

(3) Analytical results

Analytical results of the absorbents for carbon dioxid

determination of acrylic acid were as follows.

14738

e of the test solutions for the

Water + Sludge + Theoretical
. ; Reference
test item test item amount
Detected amount
and percentage mg 0.3 0.3 5.2
detection Of =~ f---roerrermo oo 1,4
acrylic acid % 6 5 .
(HPLC)

Analytical results of the absorbents for carbon dioxide of the test solutions for the
biodegradation test were as follows.

Water + .
test item Sludge + test item Theoretical Reference
Vessel-1 | Vessel-2 | Vessel-3 | Vessel-4 amount

Detected amount

and percentage mg 0.3 0.1 0.2 0.2 52

detection Of  [=---mmor{rrmmmmmm b 2,5

acrylic acid %® 6 3 5 3 -

(HPLC)

8.2 Instruments used for test

Fourier transform infrared spectrophotometer :
Shimadzu Corporation type IRPrestige-21
Closed system oxygen consumption measuring apparatus :

Gas chromatograph :
Liquid chromatograph-mass spectrometer

see page 9
see page 11

see page 13

High-performance liquid chromatograph :

Electronic analytical balance :

see page 16

Sartorius AG  type BP210S

Mettler-Toledo International Inc.

Ultraviolet and visible spectrophotometer :
JASCO Corporation type V-660

Refrigerated centrifuge :

Shaker :
pH meter :

Ultrasonic cleaner:

type AE-163

KUBOTA Manufacturing Corporation
type 5922
Taitec Corporation type SR-2w
Toa Electronics Ltd. type HM-50G
Yamato Scientific Co., Ltd type B-32H
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8.3 Reagents used for analysis

Acetonitrile (HPLC grade) : Wako Pure Chemical Industries, Ltd.
Purified water (Japanese Pharmacopeia) :

Takasugi Pharmaceutical Co., Ltd.
Ethyl acetate (reagent grade) : Kanto Chemical Co., Inc.
Sodium chloride (reagent grade) : MANAC Incorporated
Phosphoric acid (reagent grade) :  Wako Pure Chemical Industries, Ltd.
Formic acid (reagent grade) : Wako Pure Chemical Industries, Ltd.
Acrylic acid (reagent grade) : Wako Pure Chemical Industries, Ltd.
1 mol/L Hydrochloric acid (for volumetric analysis) :

Wako Pure Chemical Industries, Ltd.

2-(Perfluorohexyl)ethanol Supplied by the sponsor
3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluorooctanoic acid
Supplied by the sponsor
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Table-1

Calculation table for percentage biodegradation by BOD

Study No. 14738

Duration of cultivation: 28 days

Vessel 7th day 14th day 21st day 28th day Mean
No. BOD | Deg. | BOD | Deg. | BOD | Deg. | BOD | Deg. | Deg
mg) | %) | mg | %) | m® | W | mg | & | B
6] 53.9 56 | 669 70 | 735 76 | 74.6 76
[5] 3.5 - 4.1 - 5.1 - 5.8 -
2] 3.4 0 3.9 -1 7.0 7 7.4 6 10
[3] 4.0 2 46 2 7.9 10 9.4 13
[4] 4.0 2 4.7 2| 76 9 9.0 12
[1] 0.2 - 0.3 - 0.3 - 0.3 -

Deg. : Percentage biodegradation

Vessel No. [6]
Vessel No. [5]
Vessel No. [2] [3] [4]
Vessel No. [1]

: Sludge + aniline

: Control blank [B]
: Sludge + test item
: Water + test item

Test item of 30.3 mg was added.

Chart of BOD : Fig. 1

Deg.=[BOD-B]/[TOD ] X 100 (%)

TOD oftest item : 27.3 (mg)

TOD of aniline : 90.3 (mg)
CeH7N + 8.75 O2 — 6 CO2 + 3.5 H20 + NO2
8.75 02/ C6HIN =279.99/93.13 =3.01
TOD =30 X 3.01 =90.3 (mg)

C11H7F1302+ 11.75 02 = 11 CO2 + 3.5 HoO + 13 F
11.75 02/ C11H7F1302 = 375.99 / 418.15 = 0.90
TOD = 30.3 X 0.90=27.3 (mg)

Dec.19,2006 Name
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Table-2 Calculation table for recovery rate of test item

Study No. 14738

Sample description A D E F
Standard solution 303mg/L 159493

Water + test item -1 153173 29.1 96.0 96.3
Water + test item -2 154010 29.3 96.6

Sludge + test item -1 152434 29.0 95.6 95.8
Sludge + test item -2 153266 29.1 96.1

Control blank n.d.

Amount of test item added : 30.3 (mg)
: Peak area (uV-sec)
: Final volume : 100 (mL)
: Ratio of portion used for analysis : 300/300

g ow»

: Recovery amount (mg)

Dw = G x ( A(Water + test item) / A(Standard) ) x (B /C) /1000
Ds = G x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) } x (B /C) /1000

E: Recovery rate (%)
E =D/30.3 (mg) x 100
F: Average recovery rate (%)
G : Concentration of standard solution : 303 (mg/L)
See Fig. 6

January 17, 2007

_26_

Name




Table-3 Calculation table for recovery rate of 13F-EtOH

Study No. 14738

Sample description ' A D E F
Standard solution 252mg/L 102026

Water + 13F-EtOH -1 98539 243 96.6 96.7
Water + 13F-EtOH -2 98881 24 .4 96.9

Sludge + 13F-EtOH -1 99265 24.5 97.3 96.7
Sludge + 13F-EtOH -2 98130 242 96.2

Control blank n.d.

Amount of 13F-EtOH added : 25.2 (mg)
: Peak area (uV-sec)
: Final volume : 100 (mL)
: Ratio of portion used for analysis : 300/300

o 0w »

: Recovery amount (mg)

Dw =G x ( A(Water + 13F-EtOH) / A(Standard) ) x (B /C) /1000

Ds = G x { ( A(Sludge + 13F-EtOH) - A(Control blank) ) / A(Standard) } x (B/C)/ 1000
E: Recovery rate (%)

E =D/25.2 (mg) x 100

F: Average recovery rate (%)
G : Concentration of standard solution : 252 (mg/L)
See Fig. 7

January 17, 2007 Name
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Table-4 Calculation table for recovery rate of 13F-AcOH

Study No. 14738

Sample description A D E F
Standard solution 2.00mg/L 91497

Water + 13F-AcOH -1 88806 29.1 97.1 97.1
Water + 13F-AcOH -2 88958 29.2 97.2

Sludge + 13F-AcOH -1 89011 29.2 97.3 96.5
Sludge + 13F-AcOH -2 87573 28.7 95.7

Control blank n.d.

Amount of 13F-AcOH : 30 (mg)
: Peakarea (-).
: Final volume : 15 (mL) ,
: Ratio of portion used for analysis : 1/10x1/100x300/300

: Recovery amount (mg)

o awy

Dw = G x ( A(Water + 13F-AcOH) / A(Standard) ) x (B /C) /1000
Ds = G x { ( A(Sludge + 13F-AcOH) - A(Control blank) ) / A(Standard) } x (B/C) /1000

E: Recovery rate (%)
E =D /30 (mg) x 100
F: Average recovery rate (%)
G Concentration of standard solution : 2.00 (mg/L)
See Fig. 8

January 18, 2007
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Table-5 Calculation table for percentage biodegradation of test item

Study No. 14738

Sample description A E F G H
Standard solution 303mg/L 152003

[1] Water + test item 134661 27.9 92

[2] Sludge + test item 119869 24.9 82 11

[3] Sludge + test item 116166 24.2 80 13 11
[4] Sludge + test item 123174 25.6 85 8

[5] Control blank nd.

Amount of test item added : 30.3 (mg)
: Peak area (uV-sec)
: Final volume : 100 (mL)
: Ratio of portion used for analysis : 300/300

g Qo w »

: Recovery rate : 96.3 (%) (Water + test item)
95.8 (%) (Sludge + test item)
: Residual amount of test item (mg)
Ew =1 x ( A(Water + test item) / A(Standard) ) x (B/C) /(D /100 ) /1000
Es = I x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) }
x(B/C)/(D/100) /1000
F: Percentage residue (%)
F=E/30.3 (mg) x 100
‘G : Percentage biodegradation (%)
G = { (E(Water + test item) - E(Sludge + test item) )
/ E(Water + test item) } x 100
H: Average percentage biodegradation (%)
I: Concentration of standard solution : 303 (mg/L)
See Fig. 9

tri

January 17,2007  Name
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Table-6 Calculation table for percentage production of 13F-EtOH

Study No. 14738

Sample description A E F G
Standard solution 252mg/L ' 100126

[1] Water + test item 6001 1.6 6 6
[2] Sludge + test item 13646 3.6 13

[3] Sludge + test item 12454 3.2 12 12
[4] Sludge + test item 10709 2.8 11

[5] Control blank n.d.

Amount of test item added : 30.3 (mg)

Theoretical amount of 13F-EtOH : 26.4 (mg)
(30.3) x ( CgHsFy30/ Cy1H7F 130, )

A: Peak area (uV-sec)

B : Final volume : 100 (mL)

C: Ratio of portion used for analysis : 300/300

D : Recovery rate : 96.7 (%) (Water + test item)
96.7 (%) (Sludge + test item)

E: Amount of 13F-EtOH (mg)

Ew = H x ( A(Water + test item) / A(Standard) ) x (B/C)/(D/100)/ 1000
Es = H x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) }
x(B/C)/(D/100) /1000

F: Percentage production (%)
F=E/26.4 (mg) x 100

G : Average percentage production (%)

H: Concentration of standard solution : 252 (mg/L)

See Fig. 9

January 22, 2007 Name
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Table-7 Calculation table for percentage production of 13F-AcOH

Study No. 14738

Sample description A E F G
Standard solution 2.00mg/L 82583

[1] Water + test item n.d. 0 0 0
[2] Sludge + test item 2380 0.9 3

[3] Sludge + test item 2154 0.8 3 3
[4] Sludge + test item 2042 0.8 3

[5] Control blank n.d.

Amount of test item added : 30.3 (mg)
Theoretical amount of 13F-AcOH : 27.4 (mg)
(30.3) x ( CgH3F304/ Cy HF130, )

: Peakarea(-)
: Final volume : 15 (mL)
: Ratio of portion used for analysis : 1/10x1/100x300/300
: Recovery rate : 97.1 (%) (Water + test item)
96.5 (%) (Sludge + test item)
: Amount of 13F-AcOH (mg)
Ew = H x ( A(Water + test item) / A(Standard) ) x (B/C) /(D /100 ) /1000
Es = H x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) }
x(B/C)/(D/100)/1000
F: Percentage production (%)
F=E/27.4 (mg) x 100
G : Average percentage production (%)
H: Concentration of standard solution : 2.00 (mg/L)
See Fig. 10 '

g aw p

i

January 22, 2007 Name
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Table-8 Calculation table for percentage production of acrylic acid

(test solution for analysis of acrylic acid)

Study No. 14738

Sample description A D
Standard solution 20.0mg/L 1427740
Water + test item n.d.
Sludge + test item n.d.
Control blank n.d.

Amount of test item added : 30.3 (mg)
Theoretical amount of acrylic acid : 5.2 (mg)

(303) X ( C3H402/ C11H7F1302)

: Peak area (uV-sec)
: Final volume : 10 (mL)
: Ratio of portion used for analysis : 10/300

g ow »

: Amount of acrylic acid (mg)

Dw = F x ( A(Water + test item) / A(Standard) ) x (B /C) /1000
Ds = F x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) } x (B /C)/1000

E: Percentage production (%)
E=D/5.2 (mg) x 100
F: Concentration of standard solution : 20.0 (mg/L)

See Fig. 11

January 29, 2007
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Reference 1 Calculation table for percentage detection of acrylic acid -
(CO:z absorbent, test solution for analysis of acrylic acid)
Study No. 14738

Sample description A D E
Standard solution 20.0mg/L 1425431

Water + test item 471153 0.3 6
Sludge + test item 403814 0.3 5
Control blank n.d. '

Amount of test item added : 30.3 (mg)

Theoretical amount of acrylic acid : 5.2 (mg)
(30.3) X ( C3H407j C11H7F1302 )

: Peak area (uV-sec)
: Final volume : 50 (mL)

: Ratio of portion used for analysis : 1

g 0w »

: Amount of acrylic acid (mg)
Dw = F x ( A(Water + test item) / A(Standard) ) x (B/C) /1000
Ds = F x { (A(Sludge + test item) - A(Control blank) ) / A(Standard) } x (B /C)/1000
E: Percentage detection (%)
E=D/5.2 (mg) x 100
F: Concentration of standard solution : 20.0 (mg/L)

See Reference 4

January 29, 2007 Name
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Reference 2 Calculation table for percentage detection of acrylic acid (CO- absorbent)

Study No. 14738

Sample description A D - E F
Standard solution 20.0mg/L 1433100

[1] Water + test item 443994 0.3 6 6
[2] Sludge + test item 210699 0.1 3

[3] Sludge + test item 338425 0.2 5 4
[4] Sludge + test item 249622 0.2 3

[5] Control blank n.d. ‘

Amount of test item added : 30.3 (mg)

Theoretical amount of acrylic acid : 5.2 (mg)
(30.3) x ( G;H,0y/ Cy3H7F130,)

: Peak area (uV-sec)
: Final volume : 50 (mL)

: Ratio of portion used for analysis : 1

g 0o w »

: Amount of acrylic acid (mg)
Dw = G x ( A(Water + test item) / A(Standard) ) x (B /C) /1000
Ds = G x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) } x ( B/ C) /1000
E: Percentage detection (%)
E=D/5.2 (mg) x 100
F: Average percentage detection (%)
G : Concentration of standard solution : 20.0 (mg/L)

See Reference 5

January 22, 2007 Name
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Study No. 14738 ( Test item 13F-SFA )
Cultivating conditions:
Concentration
Test tem ..occvvviriiiicieee e 100 (mg/L)
Reference item (aniling) .......ccocoveeveveveriienecrennnne 100 (mg/L)
Activated sTudge .......ccocoeevevieviiiieiiieeeeee 30 (mg/L)
TEMPETATUIE ..v.vovevevveireree e ssss e sssenans 25+ 1°C
DUration .........cceeceeeerieiieeciiiese e 28 days (Nov.21,2006 - Dec.19,2006)
Note: —
Vessel . BOD (mg)
le D t
No. Sample Description 7th day l4thday | 2Istday | 28thday
[1] Water + test item 0.2 0.3 0.3 0.3
(2] Sludge + test item 3.4 3.9 7.0 7.4
[3] Sludge + test item 4.0 4.6 7.9 9.4
[4] .- | Sludge + test item 4.0 4.7 7.6 9.0
[5] Control blank [B] 3.5 4.1 5.1 5.8
[6] Sludge + aniline 53.9 66.9 73.5 74.6
100+
— 0]
-- 2
o 3]
’g, 80 e [4]
= -- B e [6]
E —-- 6] -
: e
5 607 a -
= g
£ !
)?g i
S 40- !
'E |
2 /
g |
= |
g 20+ ;
==} |
' SR
,/ o e =-=:,,_--—:"{_'_:‘ F__'H—:.'T:_'__ — e == [2][5][4]
0 et (1]
0 7 14 21 28
Cultivation Time (day)
Fig. 1 Chart of BOD.

Dec.19,2006 Name
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Study No.

14738

Solvent blank

Operating Date :

_

PKNO Time Area
(min) (mV-sec)

Height

Dec.01, 2006

Conc.

(V) (%)

Peak position
n.d.

l

0.0 2.0 4.0 6.0 2.0 10.0 Operator
Standard solution 75.8 mg/L Operating Date : Dec.01,2006
PKNO Time Area. Height Conc.
(min) (umV-sec) (uV) *)
1 6.87 39474 16923 100.00
Total 39474 100. 00
1
0.0 2.0 40 5.0 8.0 10.0 Opsrator :
Standard solution 152 mg/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (wV-sed) (uV) (%)
1 6.87 78397 34101 100.00
Total 78397 100. 00
)
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Standard solution 303 me/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
C(min) (uV-sec) (uV) (%)
] 6.88 158146 67630 100.00
. Total 158145 100. 00
00 2.0 4.0 5.0 5.0 10.0 Operator :
Fig.2 -1 Chromatograms of GC analysis for calibration curve (test item).

Date : Dec.5,2006 Name :
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Study No. 14738

350.0

180000 r
.’/: /
) "
3 e
> /-
S /s
8 90000 | ”,./
= %
= e
S v
-9
) o
0 d d L )
" 0.0 175.0
Concentration (mg/L)
y =521x
r=1.00
Concentration Peak area
(mg/L) (uV-sec)
75.8 39474
152 78397
303 158146

Fig. 2-2 Calibration curve of test item.

December 6, 2006 Name
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Study No. 14738

Soivent blank

Operating Date : Dec.0?,2006

PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) %)

Peak position
n.d.
0.0 2.0 40 §[0 8.0 10.0 Operator :
Standard solution 62.9 mg/L HOperating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) ®)
1 4,48 24668 4997 100.00
Total 24668 100. 00
Ll
A
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Standard solution 126 me/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (mV-sec) . (uV) %)
1 4,48 50407 10315 100.00
Total 50407 ~100.00
1
0.0 2.0 4.0 5.0 8.0 10.0 Operator
Standard solution 252 mg/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) (%)
1 4,48 103654 22133 100.00
Total 103654 100. 00
1
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Fig-3 -1 Chromatograms of GC analysis for calibration curve (13F~EtOH).

Date : Dec.1,2006 Name :
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Study No. 14738

300.0

120000 r
o
b ;
5 Y
%
‘g’ 60000 + yd
5 4
3 e
A S
/
:'o
//“'
I'/
///
0 v 1 J
0.0 150.0
Concentration (mg/L)
y = 408x
r=1.00
Concentration Peak area
(mg/L) (uV-sec)
62.9 24668
126 50407
252 103654

Fig.3-2 Calibration curve of 13F-EtOH.

December 1, 2006

Name
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Solvent blank 16-Jan-2007
14738h023 SIR of 2 Channels ES-
100~ ‘ TIC
; 1.20e6
% Peak position
] n.d.
. VAV l
-5 e VAR RARAN RARAS RARAS AR RARAE Laan nannn ¥ 110
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Standard solution 0.500mg/L 16-Jan-2007
14738h022 ~ SIR of 2 Channels ES-
100~ TIC
] 1.20e6
J Area
%
2.93
19123
h AN
-5 Time
0.00 - -+ 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Standard solution 1.00mg/L 15-Jan-2007
14738h021 SIR of 2 Channels ES-
100+ TIC
| 1.20e6
Area
%] ' 293
37732
.5 | ; Time
_ 0.00 1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00
Standard solution 2.00mg/L 15-Jan-2007
14738h020 SIR of 2 Channels ES-
1 TIC
00-. 1.20e6
Area
2.93
77909
%
5 e VAR VAL T T e e e Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
r¥738
2007 (. (f
Fig.4-1 Total ion chromatograms of LC-MS analysis for calibration curve (13F-AcOH).



80000 r
: / )
5 40000 f e
o d
//"/
O
O . 1
0 1
Concentration (mg/L)
y = 38688x
r=1.00
Concentration Peak area
(mg/L) ()
0.500 19123
1.00 37732
2.00 77909

Fig. 4 -2 Calibration curve of 13F-AcOH.

January 15, 2007 Name
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Study No. 14738

Solvent blank . . _ Operating Date : Dec. 19,2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) (%)
Peak position
n.d.
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Standard solution 5.00 mg/L Operating Date : Dec.19,2006
PKNO- Time Area  Height Conc.
(min) (mV-sec) (uV) (%)
1 3.60 362087 63755 100.00
Total 362087 100. 00
1
0.0 2.0 4.0 5.0 ) 10.0 Operator :
Standard solution 10.0 mg/L ' Operating Date : Dec.19,2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) (%)
1 3.60 718773 126350 100.00
Total 7187173 100.00
1
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Standard solution 20.0 mg/L : Operating Date : Dec.19,2006
' PKNO Time Area  Height Conc.
, (min) (uV-sec) (uV) (¥
1 1 3.60 1424652 249572 100.00
: Total 1424652 100.00
0.0 2.0 a0 5.0 8.0 10.0 Operator :
Fig.5 - 1 Chromatograms of HPLC analysis for calibration curve

(acrylic acid).
Date : Dec.19,2006 Name :
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25.0

1600000
///A
//'
) e
2 /!
> - /
? 800000 -
g o
E /
n‘ //
y
/
0 L J
0.0 125
Concentration (mg/L)
y =71412x
r=1.00
Concentration Peak area
(mg/L) (V- sec)
5.00 362087
10.0 718773
20.0 1424652

Fig. 5-2 Calibration curve of acrylic acid.

January 17, 2007 Name
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Study No. 14738

Standard solution 303 mg/L

Operating Date : Dec.01, 2006

] L

PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) €3]
1 6.88 159493 68172 100.00

Totat 159493 100.00

0.0 2.0 40 5.0 8.0 10.0 Operator :
Kater + test item - 1 Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) )
1 6.88 153173 65412 100.00
Total 153173 100. 00

0.0 2.0 Y 5.0 8.0 10.0 » Operator :
Water + test item - 2 Operating Date : Dec. 02,2006
' . PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) ®)
1 6.88 154010 66451 100.00
Total 154010 100. 00

_
0.0 2.0 40 5.0 8.0 10.0 Operator :

Fig.6 - 1

Date :

_44_

Chromatograms of GC analysis for recovery test (test item).
Dec.5,2006 Name :



Study No. 14738

Sludge + test item - 1

Operating Date : Dec.02,2006

L

PKNO Time

T T Lp . M

0.0 2.0 4.0 5.0 8.0

Area  Height Conc.
(min) (mV-sec) (uv) ®)
1 6.88 152434 66117 100.00
Total 152434 100.00
10.0 Operator

Sludge + test item - 2

Operating Date : Dec.02,2006

0.0 2.0 4.0 5.0 8.0

PKNO™ Time Area  Height Conc.
(min) (mV-sec) (uV) *)
1 6.88 153266 66132 100.00
Total 153266 100.00
10.0 Operator :

Control blank

Operating Date : Dec.02,2006

PKNO Time Area

Height Conc.
(min) (uV-sec)

(uv) &

Peak position
n.d.
0.0 2.0 4.0 5.0 80

10.0 Operator :

Fig.6 - 2
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Chromatograms of GC analysis for recovery test (test item).
Date :

Dec.5,2006 Name :




Study No. 14738
Standard _so“nion 252 mg/L B L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (V) (%)
1 4.48 102026 21373 100.00
Total 102026 100.00
1
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Water + 13F-EtOH - 1 Operating Date : Dec.01,2006
PKNDO Time Area  Height Conc.
(min) (pVesec) (uV) (%)
1 4.48 98539 20888 100.00
Total 98539 100.00
1
0.0 2.0 4.0 ) 8.0 10.0 Operator :
Water + 13F-EtOH - 2 Operating Date : Dec.01,2006
PKNO Time Area  Height * Conc.
(min) (mV-sec) (uV) ®)
1 4. 48 98881 20606_ 100.00
Total 98881 100.00
1
0.0 2.0 4.0 60 8.0 10.0 Operator :
Fig.7 - 1 Chromatograms of GC analysis for recovery test (13F-EtOH).

Date : Dec.5, 2006

-46-

Name :



Study No. 14738
Operating Date : Dec.01,2006

PKNO Time Area  Height Conc.

Sludge + 13F-EtOH -1

(min) (umV-sec) (V) %)
1 4.48 99265 21276 100.00
Total 99265 100.00
1
0.0 2.0 40 6.0 8.0 10.0 Operator :
Sludge + 13F-EtOH - 2 ' Operating Date : Dec.01,2006

PKNC Time Area  Height Conc.

(min) (uV-sec) (uV) %)
1 4.47 98130 20779 100.00
Total 98130 100.00
1
0.0 2.0 4.0 6.0 8.0 10.0° Operator :
Control blank . Operating Date : Dec.01,2006

PKNO Time Area  Height Cone.
(min) (mV-sec) (uV) *

Peakposition
n.d.
N 2.0 4.0 5.0 8.0 10.0 Operator :
Fig.7 - 2 Chromatograms of GC analysis for recovery test (13F-EtQH).

Date : Dec.5,2006 Name :
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Fig. 8- 1

'Standard solution 2.00mg/L 10-Jan-2007
14738h014 SIR of 2 Channels ES-
100 TiC
1.20e6
Area
3.07
91497
%
i DaVaN
'5 L L S A I LA AL W LA B 'f"I""Tr'"—I""_'I""l'”'?Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Water + 13F-AcOH -1 ' 10-Jan-2007
14738h015 SIR of 2 Channels ES-
100+ TIC
1.20e6
Area
3.05
| 88806
o4
| AL
-5—ﬁn|n--pnr]nn]nniv-vv] ------- VAR BARAS AR RARAS RARRS RARSA nanannansn il i)
0.00 1.0 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Water + 13F-AcOH -2 10-Jan-200
14738h016 SIR of 2 Channels ES-
TIC
100—\ 1.20e86
‘ Area
3.07
88958
%
S L = = B R R R Time
0.00 100 200 © 300 400 500 600 . 700 800
S adi's
>007. /. /O

Total ion chromatograms of LC-MS analysis for recovery test (13F-AcOH).
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Sludge + 13F-AcOH -1 10-Jan-2007,
14738h017 SIR of 2 Channels ES-
100+ TiIC
1.20e6
Area
3.05
89011
%
1
'5 U R AR A AR A AL TrprrrrrrTTTrTTTT Ty l""l""l""l""1Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Sludge + 13F-AcOH -2 10-Jan-2007
14738h018 SIR of 2 Channels ES-
1004 TIC
1.20e6
J Area
1 3.05
87573
%
.
A
- J S—— T T T T T T T T T T [ T T o e Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Control blank 10-Jan-2007
14738h019 SIR of 2 Channels ES-
TIC
1007 1.20e6
%J
1 Peak position
n.d.
4 /\/\l_
e AR AR UL RS UL RS AN LA UL RS LARAS R AR A R s s s a1 (191°)
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
/€738
>8] [ 1O

Fig. 8 -2 Total ion chromatograms of LC-MS analysis for recovery test (13F-AcOH).
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Study No. 14738

Standard solution 303 mg/L Operating Date : Dec. 20, 2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) ®)
1 6.87 152003 65068 100,00
| Total 152003 100.00
.
0.0 2.0 20 5.0 8.0 10.0 Operator :
Standard solution 252 mg/L (13F-Et0OH) Operating Date : Dec.20,2006
' PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) (%)
1 4.47 100126 21580 100.00
Total 100126 100.00
1
o
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
[1] Water + test item Operating Date : Dec. 20,2006
PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) (¥
1 4.47 6001 1182 4.27
2 6.87 134661 57558 95.73
. Total 140662 100.00
U
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
[2] Sludge + test item v Operating Date : Dec. 20,2006
PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) ®)
1 4.47 13646 2775  10.22
2 6.87 119869 51718  89.78
Total 133515 100.00
H
U
A\ oo
DS 2:0 4.'0 5:0 B.ID W'.o Operator :
Fig.9 - 1 Chromatograms of GC analysis for test solution

(test item and 13F-EtOH)
Date : Dec.20,2006 Name :

_50_




Study No. 14738
[3] Sludge + test item Operating Date : Dec. 20, 2006
PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) %)
] 4.47 12454 2531 9.68
2 6.87 116166 49519  90.32
Total 128620 100.00

e
0.0 2.0 40 5.0 8.0 10.0 Operator :
[4] Sludge + test item Operating Date : Dec. 20,2006

PKNO Time Area  Height Conc.

(min) (uV-sec) (uV) (€9
1 4.47 10709 2174 8.00
2 6.87 123174 53138  92.00
Total 133883 100.00

2
L
00 2.0 4.0 5.0 8.0 10.0 Operator :

[5] Control blank Operating Date : Dec. 20,2006
PKNO Time Area  Height Conc.

(min) (mV-sec) (uV) (%)

Peak position

n.d.
Peak position
n.d.
g
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Fig.9 -2 Chromatograms of GC analysis for test solution

(test item and 13F-EtOH)
Date : Dec.20,2006 Name :
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Standard solution 2.00mg/L 15-Jan-2007
14738h024 SIR of 2 Channels ES-
100+ TIC
1.20e6
Area
2.95
82583
%
'5' """" AL VAR R AR RS RS RS USRS RS R a s wann nannn il 11015
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
[1] Water + test item 15-Jan-2007
14738h025 SIR of 2 Channels ES-
100+ TiC
1.20e8
|
o
1 Peak position
n.d.
'5_ T T T T T T T T T T T T T T T [ T T e e Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
[2] Siudge + test item 15-Jan-2007
14738h026 SIR of 2 Channels ES-
TIC
1007 1.20e6
4 Area
]
o5t
2.94
2380
-5 P T e T T o e T T e e Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
€738
>y [
Fig. 10 - 1
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Total ion chromatograms of LC-MS analysis for test solution (13F-AcOH)



[3] Sludge + test item 15-Jan-2007
14738h027 SIR of 2 Channels ES-
1001 TIC
1.20e6
Area
%
2.95
2154
5 e e e NS R IS UL B I ) Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
[4] Sludge + test item 15-Jan-2007
14738h028 SIR of 2 Channels ES-
100 TIC
1.20e6
" Area
%_J
2.94
2042
-5 AR RS UL R LS I UL IS UL LRSS LR LA as s naan s sanas nasas B 1100
0.00 1.00 2.00 3.00 4.00 5.00 6.00  7.00 8.00
[5] Control blank 156-Jan-2007
14738h029 SIR of 2 Channels ES-
TIC
1007 1.20e6
]
o
1 Peak position
n.d.
. AN J/
- LU L R L BB AL S B 00 BRI N AL -r«-]"‘”)-'vV]--v-ll"'[""]'_r‘_"]"_"“'“]Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
/E238
207, 1S

Fig. 10-2  Total ion chromatograms of LC-MS analysis for test solution (13F-AcOH).
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Study No. 14738

Operating Date : Dec.19,2006

PKNO Time Area  Height Conc,
(min) (uV-sec) (uV) ®)
i 1 3.60 1427740 248595 100.00

Total 1427740 100.00

Standard solution 20.0 mg/L

Bl

0.‘0 2:0 4:0 6.0 3:0 10.0 Operator :

Operating Date : Dec.19,2006

PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) (%)

Water + test item

Peak position
n.d.

|

0.0 2.0 4.0 5.0 8.0 10.0 Operator :

Operating Date : Dec.19,2006

PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) ®)

Sludge + test item

Peak position

n.d.
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Control blank Operating Date : Dec. 19,2006
PKNO Time Area  Height Conc.
(min) (wV-sec) (uV) %)
Peak position
n.d.
v
D.'O 2:0 . 4r0 510 510 10,.0 0perator .
Fig. 11 Chromatograms of HPLC analysis for test solution for analysis of

acrylic acid (acrylic acid).
Date : Jan.29,2007 Name :
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ADIR 2006, 11, 2)

StudyNo. 14738 Wavelength 190.00 - 340.00
Date Nov. 21, 2006 Scale Limit 658 - -0.1000
Sample Acrylic acid _ Slit Width (y) 2.0nm
Solvent Purified water Scan Speed 20hm/min
Reference - Sampling Pitch  0.200000
Cell 10mm x 10mm, quartz Analyst
Instrument  JASCO Note 10.0 mg/L
Photometric Mode Abs
Chemicals Evaluation and Research Institute, Japan Kurume Laboratory
2
1
205nm for HPLC analysis
‘l -
Abs
0 ------------------------------- - PR Up -
-0.1 1 | | ) |
190 200 250 300 340
Wavelength[nm]
Peak List

1: 191.60( 1.6193)

Fig.12 UV spectrum of acvylc acid .
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Study No. _ 14738

Analvytical conditions

Instrument _ MS : Waters ZMD., LC : Waters Alliance2690

Sample __30.0mg/L 13F-AcOH solution

LC Conditions

Inlet system _ Column

Column __ L-column ODS Column size _ 15 cm x 2.1 mm ID.

Column temp. __40°C _

Eluent A (80%) : Acetonitrile / formic acid (500/0.25 V/V)

B (20%) : Water / formic acid (500/0.25 V/V)

Flow rate _ 0.2 mL/min

Sample size _2 uL (Solvent _Acetonitrile )

MS Conditions
Ionization mode _ ESI _ Detection mode _ Negative
Function __SCAN
Mass range (m/z) __200 - 1000
Probe Capillary _3.0 kV Desolvation temp. _350 °C Desolvation gas _400 L/hr
Source Comne __20 V, Extractor _ 2 V, RF Lens _ 02 V
Source block temp. _ 120 °C

Operator __

Kurume Laboratory, Chemicals Evaluation and Research Institute, Japan

Fig. 13 - 1 Mass spectrum of 13F-AcOH.
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30.0mg/L 13F-AcOH
14738h003
100+

%

[

13F-AcOH

/

_

10-Jan-2007

2: Scan ES-
TIC
6.36e5

Total ion chromatogram

0+ Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
30.0mg/L 13F-AcOH 10-Jan-2007
14738h003 61 (3.074) Cm (60:64-(55:59+66:70)x1.500) 2: Scan ES-
377 1.47e5
100+
Q+Hy Mass spectrum of 13F-AcOH
755
(2M-Hy
%] HOO C-CH, CF, CF, CF, CF.
-CH, CF,CF, CF, CF,CF,CF3
CgHaF 130,
Exact Mass: 377 99
Mol. Wt: 378.09 .
G llllllll ‘I“J‘I‘ILTIII IIDAT_TI’IIlD|f'T1II1'll] |||||||| ]‘l""th,'T’l]lllllll"]lr""'m,z
200 300 400 500 600 700 800 900 1000
701
AN,

Fig.13-2 Mass spectrum of 13F-AcOH.
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30.0mg/L 13F-AcOH 10-Jan-2007
14738h003 2: Scan ES-
6.36e5
Total ion chromatogram
W %
-4
lllll llllllll llll"llll'l‘l“lT'I ‘I IKI '7—'] TF ' | [ll\!]"ll[‘l_)_l'llllll‘lﬁ—'
14738h003 507 2: Scan ES-
100+ . 376.892
J N 2.34¢5
Mass chromatogram
of m/z 377
!
%_
0_
14738h003 507 2: Sc_iasn4 %%—9
1007 2.15e5
Mass chromatogram
of m/z 755
%
""]""l"‘*r""'l""l""JlT‘ T T T T T T T o] [ime
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
(¥73
;407, /. ro
Fig. 13 -3  Mass spectrum of 13F-AcOH.

_58_



1500
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3000

45— -
4000

: Shimadzu IRPrestige-21

1 14738
: November 15, 2006

: Test item

: Neat

Instrument

Study No.
Sample
Method

Date
Name

IR spectrum of test item measured before experimental start.

Fig.14 - 1



SR
X7 |
oY N EP
L e 1
ZOJ """"""""" '.: ------------ --—""‘-_"_'I:' TTTTE== 'E' -= -r=
0 T ; T T T T T ; T T T ; T T ;
4000 3000 2000 1500 1000 500
1/cm
Instrument : Shimadzu IRPrestige-21
Study No. : 14738
Sample : Test item
Method : Neat
Date : January 18, 2007
Name :
Fig.14-2 IR spectrum of test item measured after experimental completion.
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i
2293.9

MEFRFF  Spectrum One (Perkin Eimer,

6 FT-lem'tar(Ksz
s 2005, (1,7

1 2AEL

14229

16307

1463,

13413

127

1.3 ,
4000.0 3000

c:¥pel_data¥spectra¥dk5544, sp ~ 13F-SFA(Lot. 6X002)

Reference 3

IR spectrum supplied by sponsor.
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Study No. 14738

Standard solution 20.0 mg/L

PKNO Time

Operating Date : Dec.22,2006

Area Height Conc.

(min) (mV-sec) (uV) (%)
1 1 3.72 1425431 240828 100.00
Total 1425431 100. 00
AL , | ,
0.0 2.0 4.0 6.0 8.0 10.0 Operator :
Water + test item Operating Date : Dec.22,2006
PKNO Time Area  Height Conc.
(min) (£V-sec) (mV) ®)
1 3.72 471153 79448 100,00
Total 471153 100. 00
1
JE/\ ]\, T v )
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Sludge + test item Operating Date : Dec. 22,2006
PKNO Time Area  Height Conc.
' (min) (mV-sec) (uV) (%)
1 3.70 403814 67875 100.00
Total 403814 100. 00
1
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Control blank Operating Date : Dec. 22,2008
PKNO Time Area  Height Conc.
(mim) (ueV-sec) (uV) (%)
Peak position
n.d.
0:-0—— 2:0 4.'0 5:0 3:0 10'.0 Operator :

Reference 4

Date :

Dec.22,2006 Name :

Chromatograms of HPLC analysis for €02 absorbent (acrylic acid, test solution for
analysis of acrylic acid).



Study No. 14738
Operating Date : Dec.22,2006

Standard solution 20.0 mg/L

PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) ¢9]
) 1 3.72 1433100 240949 100.@
Total 1433100 100. 00
Sy S : , .
0.0 2.0 4.0 6.0 8.0 10.0 Operator :
[1] Water + test item Operating Date : Dec.22,2006

PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) )
1 3.72 4439394 75841 100.00

Total 443994 100.00
1
0.0 2.0 4.0 5.0 T80 10.0 Operator :
[2] Sludge + test item Operating Date : Dec.22,2006
PKNO Time Area  Height Conc.
(min) (pV-sec) (uV) (%)
1 3.70 210699 35587 100.00
Total 210699 100. 00
1
0.0 2.0 4.0 5.0 8.0 10.0 Operator :

Reference 5 - 1 Chromatograms of HPLC analysis for C02 absorbent
(acrylic acid).

Date : Dec.22,2006 Name :
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Study No. 14738

[3] Sludge + test item _

Operating Date : Dec.22,2006

PKNO Time Area Height Conc.
(min) (mV-sec) (uV) (%)
1 3.68 338425 57554 100.00

Total 338425 100. 00
]
0:0 2:0 4.'0 5:0 8:0 10,.0 Operator .
[4] Sludge + test item Operating Date : Dec. 22,2006
PKNO Time Area Height Conc.
(min) (mV-sec) (uV) (€9)
1 3.68 249622 42627 100.00
Total 249622 100.00
1
0.0 2.0 4.0 §.0 8.0 10.0 Operator :
[5] Contro! blank Operating Date : Dec. 22,2006
PKNO Time Area  Height Conc.
(min) (pV-sec) (uV) ()
Peak position
n.d.
r /,L\[k T 7 v '
0.0 2.0 4.0 6.0 8.0 10.0

Operator :

Reference 5 - 2

Chromatograms of HPLC analysis for C02 absorbent

(acrylic acid).

Date : Dec.22,2006 Name :
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