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STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD

Tide Biodegradation study of ( C81) by microorganisms

Study number 14114

1, the undersigned, heteby declare that this report provides a correct English translation of
the Final Report (Study No 14114, issued on September 18, 2003, amended on October 10,
2003)

Date December 2, 2003

Study Director _
ZY Miatamzbn

Yasuko Matsunobu
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GLP STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Rescarch Institue, Japan

Sponsor DAIKIN INDUSTRIES, LTD

Tide Biodegradation study of C81) by microorganisms

Study number 14114

This study was performed in compliance with "OECD PrinciplesofGood Laboratory.
Practice” (Novemmben 26, 1997)

“This final reportreflectsthe 1awdataaccuratelyan ithasbeenconfirmed thatthetestdata
are validity

Date Septembes 18, 2003

Study Director Signed i oiginal

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 1414

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

This GLPstatementwas issued as supplement to the statement issued on September 18,
2003 becauseof the amendmentoftheFinal Report

Date October 10,2003

Sudy Director Signed in original

‘Yasuko Matsunobu
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QUALITY ASSURANCE STATEMENT

Kurume Laboratory
‘Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD

Tide Biodegradationstudyof ( C81)bymicroorganisms

Study number 14114

The inspections oftisstudy werecarriedoutandtheresuls were reported10 thetest
facility management and the Study Director by Quality Assurance Unit of Kurume Laboratory,
‘Chemicals Evaluation and Reseach Institute, apan as follows.

. Dateofreportto |Date ofmportio fest.

Tuly 17,2003 July 18,2003
typo

September 10,2003 | September 10,2003

[Cyis,2005 | uly 18,2008 hy 15,2003
August 1,200 ‘August26, 2003 ‘August26, 2003
August15,2003 | August26,2003 August 26, 2003

“Test Conduct ‘August 18, 2003 ‘August 26,2003 ‘August 26,2003
‘August 21,2003 “August 26,2003 ‘August 26, 2003

agen 20,200
| August 26,200 | August 26,2003 ‘August 26,2003

1t has been assured that the final report describes accurately th test method used, that
details in the report axe in compliance with the study plan and Standard Operating Procedures
and that th final report reflects the raw data accurately

Date September 18,2003

Quality Assurance Ui, Head Signed in original

Kyoshiro Hori
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QUALITY ASSURANCE STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Insitute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.

Tide Biodegradation study of C81 ) by microorganisms

Study number 14

Study inspectionofthe corrected part in the Final Report was cared 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

: Dateofreporito |Daleofreport0test
Dey etinspuston Study Director facility management

“This statement was issued as a supplement to the quality asswance statement issued on
September 18,2003

Date October 10,2003

Quality Assurance Unit, Head Signed in original

Kyoshiro Hori
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StudyNo 14114

Title

Biodegradation study of ( C81) by microorganisms

Sponsor

'DAIKIN INDUSTRIES, LTD
1-1 Nishi-hitotsuya,Setisu, Osaka 566-8585, Japan

Test facility

Kurume Laboratory
Chemicals Evaluationand Research Institute, Japan
19-14 Chuomachi, Kurume, Fukuoka 830-0023, Japan

Objective

This study was pefomed to evaluate the biodegradability of ( CBI ) by
microorganisms

Test method

“This study was performed according to "Ready Biodegradablity: Modified MITI Test
(D (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 Laboratory
Practice” (November 26, 1997).

-1-
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Dates

Study initiation date July 17,2003

Experimentalstartingdate July 18,2003

Experimentalcompletiondate August 15,2003

Studycompletiondate September 18,2003

Storageoftetitem, raw data,etc.

W) Testitem
About 5 gofthe item supplied bythesponsorissealedin a store vesseland

storedinarchives inthislaboratoryforten yearsafter thepublicationofthe final
seport. Treatmentof the itemsuppliedbythe sponsoraftrthe storageperiodis
discussedwithsponsor. 1 it isnotstableforthestorageperiod,it isstoredwhileit
iskeptstableand iidisposedwith approvalofsponsor

(2)Rawdataandmaterials,etc
Rawdata,thestudyplan,documentsaboutthestudypreseatedby thespoasor,

thefinalreportand necessarymaterialsaestoredinarchivesin this laboratory orthe:
sameterm asthe est fom Treatmentofrawdataandmaterial,etc. aftrthe
storageperiod i discussedwith sponsor.

-2.
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Personnel

StudyDirector Yasuko Matsunobu

Study personnel Kazuhiro Oyama
(Operation of biodegradation est) Takakazu Kayashima

Staff for cultivation of activated sludge Hiroto Nishijima

Approval of final report

Study Director Date ‘September 18, 2003

Signature Signed in original

‘Yasuko Matsunobu

-3.
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SUMMARY

Title ’

Biodegradation study of ( CBI) by micioorganisms

Conditionsofcultivation

(1) Concentrationof tes item 100mg
(2) Concentrationofactivated sludge 30mgL

(asthe concentation of suspended solid)
(3) Volume of test solution 300 mL
(@) Cultivation temperature: 281°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) Deteaminationoftest itembymeansof weightmeasurement

Other measurement and analysis

(1) Determinationof dissolved organic carbon by meansoftotal organic carbon (10C)
analysis

(2) Measurement of IR spectrum by means of a fourier transform infrared spectiophatometer
(3) Determination of perfluorooctanoic acid by means of liquid chiomatogiaphy-mass

spectrometry
(4) Determination of 2«perfluorooctyl)ethanol by means of gas chiomatogiaphy-mass

spectrometry

Results

(1) Percentagebiodegradationby BOD~~ 2%, 4%, 6%  aveiage 4%
(2) Percentage biodegradation by weight measurement

0% 0% 0% aveiage 0%

Conclusion

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

-4-
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1 Testitem

Inthis eport,( C81 )hasthe following chemical name, etc

11 Chemical name’!
« car )

12 Chemical structure, etc."

Structural formula

Molecular weight Weight-average (cI)

“1 Information supplied by the sponsor

-s-

000013



14114

2 Itemsuppliedby sponsor

21 Supplierand lot number”!
(1) Supplier DAIKIN INDUSTRIES, LTD.
(2) Lot number « cel )

22 Purity”
(0) Testitem Cm
@) Impuity ¢ cor )

Thetestitemwastreatedas 100 %inpurity

23 Confirmationoftest item
Twoinfrared(IR)spectraof thetestitemprovidedbythesponsorandmeasuredat

this laboratory were confizmed to be identical (see Fig 10 and Reference)

24 Physicochemical property”
Appeasance Ca

*1 Informationsuppliedbythe sponsor

25 Storage and stability

(1) Storage condition
Dark storage place at room temperature

@) stability
The test item was stable under the storage conditions, asshownby the finding.

that TR spectia of the test item before the experimental start and after the
‘experimental completionwereidentical (see Fig 10).

-6-
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3 Activated sludge

31 Sludge sampling ites and date:

(1) Sampling sites
Onsite sludge sampling was canied out at th following10locations in Japan.

Fushikogawa ity sewage plant (Sappoto-shi, Hokkaido)
Fukashibaindustial sewage plant (Kashima-gun, Ibaraki)
Nakahama city sewage plant (Osaka-shi, Osaka)
Ochiai city sewage plant (Shinjuku-ku, Tokyo)
Kitakami River (shinomaki-shi, Miyagi)
Shinano River (Niigat-shi, Niigata)
‘Yoshino River Tokushima-shi, Tokushima)
Lake Bivwa (Otsu-shi, Shiga)
Hiroshima Bay (Hiroshirma-shi, Hiroshima)
Dookai Bay (Kitakyushu-shi, Fukuoka)

Date June,2003

32 Sludge sampling

2) City sewage,
Return sludges fom sewage plants were collected

(2) Rivers, lake and sea
Surface waterandsurface oilwhich wasincontactwiththe atmospherewere

collected.

33 Preparation of activated sludge
‘Activated sludge was prepared as follows to maintain it uniformity.
The filtrate (5 L)ofthe supernatantofthe activated sludge? cultivated about for 3

months vias mixed with the mixed flute (5 L)ofthe supernatant ofa sludge collected
‘newlyateachlocation. The mixedfiltrate (10 L)wasaerated"afterthe pHvalueofthe
mixture was adjusted to 7041.0

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

#3 Prefilered open ai was used

7.
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34 Cultivation
Roughly 30 minutes after ceasing aeration of the sludge mixture, supernatant

conesponding to about 13ofthe whole volume was removed Dechloinated wate:
wasadded tothe remainingportion sothatthe foalvolume reached 101. Thismixtwe
‘was aerated, and then a predetermined amount of synthetic sewage" was added to the
mixture so tha the concentationofthe synthetic sewage was 0.1 wi% in thevolume of
dechlorinated wate added. This procedue was repeated once every day. Cultivation
was canied out at 2522 °C

+4 Synthetic sewage
Glucose, peptone and potassium dihydrogenphosphate were dissolved in

‘purifiedwater o obisin 50 g/Lofthesolutionfor cach component. The pHofthe
Solution was adjusted to 7 021 0 with sodium hydroxide.

35 Control and use
During cultivation, the appearanceofthe supernatant, sedimentation of the sludge,

formationofflock, pH, dissolved oxygen concentation in the solution and temperature
were checked to maintain a normal sate of siudge. It was confimed that these were
within the scope of the control standard stipulated in the “Testing Methods for New
Chemical Substances”, and these resuls were stored as raw data. Micuoflora in the
activated sludge was microscopically observed and sludge with no abnormal symptoms
was used for the test

36. Inspectionofactivity and date of initiation of useof activated sludge

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

(2) Dateofinitiation of use Tuy 15,2003

“3.
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4 Performanceofbiodegradation test

41 Preparations for test

(1) Measurementofconcentation ofsuspended solid
‘The concentationofsuspended solidwasmeasuredto determine theamount of

activated studge 1 add.

Method In accordance with Japanese Industial Standards (1S) 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 3mLofsolutions (8), (b), (©) and (¢) shownbelow were made upto IL

with purified water
Thefollowingstocksolutionswere preparedbyuscofanalyticalgraderegents:

(@)Potassiumdibydrogenphosphate, KF,PO, 850g
Dipotassium hydiogenphosphate, K;HPO, 2175
Disodium hydrogenphosphate dodecabydiate, NoHPO:- 12H, 460g
Ammonium chloride, NiCl 170g
Dissolved in water and filled upto 1 L

(t) Magnesium sulphate beptahydrate, MgSO. THO 2250
Dissolvedinwaterand filled upto1 L.

(©) Calcium chloride anhydrous, CaCly 2750,
Dissolvedinwaterand filled upto 1 L.

(@ lron(II) chloride hexabydrate, FeCI3-6H:0 025 g
Dissolvedinwatetandfiled upto 1 L

(3) Reference item
Aniline (reagent grade, Showa Chemicals Inc Lot No. HO-2729D) was used as

a reference tem to conf thatth sludge was sufficiently active.
“Thistestiseffective whenthepercentagebiodegradationcalculatedfromthe

BOD ofaniline after 7and 14daysexceeds40 %and65%,respectively,according
to regulationoftheOECD Guideline for Testing of Chemicals.

“9.
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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-(perfluorooctyethanol were prepared, because th test tem
and converted products (perflustooctanoic acid and 2-(perfluorooctyhethanol), which
wasexpected 0 formintetsolutions,couldnotbeanalyzed by thesamepreteatment.

Eleven test vessels were prepared The following test solutions were prepared and
cultured under the conditions described in section 43

(1) Additionoftest temor aniline
(a) Testsolution (water + test tem)

(n=2: Vessel No 6 and a test solution for analysis of 2-pesfluoroocty ethanol)
Inonetest vessel, 30mgofthe itemsupplied bythesponsorwasaccurately

weighedandaddedto300mLofpurified water, 5 that theconcentrationofthe
test em reached 100 mg/L

(b) Test solution (sludge + test tem)
(a6: Vessel Nol, 2, 3 and three of test solutions for analysis of !
2(perfluorooctyethanol)

Ineachtestvessel, 30mg oftheitem suppliedbythe sponsor was accuately
‘weighedandadded tothebasalculture medium(thevolume was fess than300mL.
by the volume (2.81 mL) of activated sludge inoculated), so that the concentation
ofthetet item reached 100 mg/L

(©) Test solution (sludge + aniline) (1=1: Vessel No 4)
Inonetestvessel,295 uL [30 mg =29.5 uL x1022glem’ (density)] of

aniline wasaddedintothebesalculturemedium (the volumewas lessthan300
mL by thevolume(281mL)ofactivatedsludge inoculated),so that the
concentration reached 100 mg/L

(6) Test solution (contol blank)
(=2: Vessel No.5 and atest solution for analysis of 2-(pecfluorooctyDetbanol)

Inonetest vessel,nothingwasaddedtothebasal culture medium (the
volume was less than 300 mL by the volume (281 mL) of activated sludge
inoculated).

(2) Tnoculation of activated sludge
The activated sludge cultivatedunderthe conditions described in section 3 was

added to each test vessel, (5), (¢) and (¢), so tht the concentiationofthe suspended
solid reached 30 mg/L

“10-
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43 Instruments and conditions ofcultivation

(1) Instruments for culivation
(a) Test solution for analysis of tet tem and perfluorooetanoic acid

Closed system oxygen consumption measuring appesatus
‘Temperature controlled bath and measuing unit

Oba Electic Co, Lid
Data sampler : Asahi Techocion Co, Ld

Vessel 300 mL in volume (improved type)
‘Absorbent forcarbon dioxide

Soda ime No.1 (fr absorption of carbon dioxide,
‘Wako Pure Chemical Industies, Lid)

(6) Test solution for analysisof2-(perfluorooctyethanol
Closed system oxygen consumption measuring apparatus

‘Temperature controlled bath and measuring unit
(Only the temperature controlled bath vas 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

Stining method Eachtestsolutionwassiredby amagneticstirrer

©) Room AppasatusoomNoS11

44 Observation and measurement of test conditions

(1) Observationoftest solution
Duing the cultivation period, the appearanceofthe test solution was observed

periodically and conditions of the instruments were checked properly.

2) Measurementof biochemical oxygen demand (BOD)
During the cultivation period, the change in BOD of the test solutions was

measured by autorecoiding using a data sampler. Cultivation temperature was
measured and recorded once a day. BOD of the test solutions for analysis of
2-(perfluorooctyDethanol was not measured.

a.
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45 Analysisoftest souon
"ARthetermination ofthe culivation, dissolved organic carbon, the est em and

converted products (pesluoroocanoic acid nd2-{pesluoroosty ethana), which wis
expected productionines solutions,weredtemined

45.1 Preteatmentoftest solutions for analysis

(1)Pretreatmentor analysisof est tem nd peuorooctanciacd
"Afrthe texmiationof he culivaion, he estsolution (vai + tes tem,hetest

solutions (sludge +tstem)andthe test solution (control bask)fo analysis o he test
{lem and perluoroocancic acid werepretreated fortotalorganic carbon(TOC)
analysis on dissolved organic carbon and liuid chromatogiaphy - mass spectomey
(LC-MS) anlyss of pecluoroocianoic cid as follows. Weight measurement ofthe

test temwasperformed. IR spectrum oftheresiduewasmeasured.

Taking out 10mL
(measuing pipe)

+ Centifugaion
(1000 x, 10min)

Filton (The test soutons were
Sitered by use of membrane fille”

Takingow2SmL | wih suction The residueinthe
(caaster pipe) vessels was transferred on th iter

~FilisguptoSml, |andwashedwithpuified water)
(metancl,
volumetie Bask)

[Residue| [ FilueSampiefor_| [Sample for
TOCanalysis ||LCMS analysis Drying (vacuumoven, 40°, 137hus)

Deeeminatonof + Cooling (desiccator, oom temperate,
pefluoroctancie sed about 30 min)

Sample or
weight measurement

Sample fo messzement*S MILLIPORE type HA olor
(poresize 0.45 ym) SIR spectrum

2-
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©) Pretreatment for analysis of 2-(perfluorooctylethanl
After the termination of the cultivation, the test solution (wate: + test item), the test

solutions (sludge + test item) and the test solution (control blank) for analysis of
2-(perfluorooctyljethanol were cooled at S °C for 66 hrs. and pretreated for gas
chromatography - mass spectrometry (GC-MS) analysis as follows.

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

* Shaking (10 min) *

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

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

Sample for GC-MS analysis

1.
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452 Quantitativeand qualitative analysis

(1) Determinationofdissolved organic carbon by meansof TOC analysis
“The dissolved organic carbon (DOC) in the samples for TOC analysis was

analyzed under th following conditions
“The concentrationofDOC was calculated by subtracting concentration of the

inorganic. carbon (IC) from concentration of the total carbon (TC). The
concentrationofTC and IC in the test solutions was proportionally calculated from
the peak area of the tet solution by comparison with that of 80.0 mgC/L ofa
standard solution for TC analysis and 80.0 mgC/Lof a standard solution for IC
analysis, respectively (see Tabie-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 concentrationofdissolved organic carbon corresponding to the minimum
determinationlimitwas regardedas 1.0 mgC/L.

Analytical conditions
Instrument “Total organic carbon analyzer

Shimadzu Corporation type TOC-5000
Temperature of fumace 680°C
Flow rate 150 mL/min
Injection volume 3p

Sensitivity Range 5

(2) Determination oftesttembymeansofweight measurement
‘Weight of the samples for weight measurement was measured under the

following conditions (sce Table-3).

Analytical conditions
Instrument Electronic analytical balance

Mettler Toledo type AT201
Minimum measuring weight 0.1 mg.

(3)MeasurementofIRspectrumbymeansoffourier ransform infraredspectrophotometer
IR spectrum of the samples for measurement of IR spectrum was measured

under the following conditions (see Fig 2).

Analytical conditions
Tnstrument Fourier transform infrared spectrophotometer

‘Shimadzu Corporation. type FTIR-5200PC
Measuring method KBr tablet

Sas

000022



1114

(4) Determination of perfluorooetanocacidbymeansofLC-MS
The samples for LC-MS analysis were analyzed for pesluorooctanoic acid

under the following conditions. The concentuation of pesfluoiooctancic acid in
the sample for LC-MS andlyss was proportionally calculated by comparing the

peak areaon themassGragmentogram ofthe sample forLC-MSanalysiswith thaton
the mass fagmentogam of 0.500 mg/L. standard solution (ee Teble-4and Fig 6)

The lowestdetectablepeakareawasregardedas 2000considering thenoise
level, which conespondedto 0 0098 mg/Lof perfluorocctanci acid

@ Analytical conditions
Instument Liquid chromatograph-mass spectrometer

1c JASCOCorporation type PU-980
Ms Mictomass type Quatzoll

ConditonsofLC
Column L.column ODS

15cmx46mm1D.
‘Eluent Methanol"/ purified water (80/20 V/V)
Flow rae 10mLimin
Semple size 1040

ConditionsofMS
Ionization method Electospray (ESD)
Detection mode Negative ion
Monitoring method Selected ion monitoring (STM)

Monitoringm/z 413 (sec Fig 8)
Sous temperature 150°C
Cone voltage 2v

#6 Containing0.1 % 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 10 obtain 2000 mg/L solution of
pecfluorooctanic acid 0.500mg/Lstandard solution was then prepared from
this solution by dilution with methanol / purified water (1/1 V/V).

+7 Name, lot mumber and purity
Name Perfluorooctanoic acid (C-1700)
Lot number CI7001401

Purity Perfluorooctanoicacidwastreatedas100%inpurity

(©) Calibration curve
0125, 0250 and 0.500 mg/L standard solutions were prepared by the

‘same methodas describedin(b) Thesesolutions wereanalyzedaccording to
the analytical conditions described in (8). A calibration curve vis drawn

basedon the relationbetwee thepeakareaonthemass fagmentograms and
the respective concentiations (see Fig 3).

-16-
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(5) Determination of 2{perfluarooctyethanol by means of GC-MS
The samples for GC-MSanalysiswere analyzed for 2-(pefhuorooctyDethanolunder the following conditions The concentationof2-(perfluarooctylethanol in

the sample for GC-MS anilysis was proportionally calculated by comparing the
peakazeaon themassfragmentogam ofthe samplefor GC-MSanalysiswiththatonthe mass ragmentogram of 0.500 mg/L standard solution (see Table-6 and Fig 7)

The lowest detectable peak aiea was regarded as 300 considering the noiselevel, which corresponded 0.0021 mg/L of 2-(pecfluorooctylethanol
(@) Analytical conditions

Instrument Gaschromatograph-massspectometer
Shimadzu Corporation type QP-5000

‘ConditionsofGC
Column HP-FFAP (Agilen)

25m x0.32mm ID, madeof fusedsilica
Column temperature 50°C (4 miny—170 °C (Rate 30 ‘Cimin)
Carries gas Herium
Pressure of camer gas 100kPa
Injection temperature 200°C
Sample size 24
Sampling method~~ Splitless
Sampling time: 20min

Conti
Ionization method Electron ionization (ED)
Detection mode Positive on
Monitoring method Selected ion monitoring (SIM)
Monitoring m/z 95 (see Fig)
Interface temperature 230°C

1.
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(0) Preparationof standard solution
The standard solution to determine the concentationof 2-(perfluorooctyl)-

ethanol in the sample for GC-MS analysis was prepared as follows
100 mgofthestandardsubstance" suppliedbythe sponsor was taken out

accurately and dissolved in chloroform to obtain 2000 mg/L solution of
2-(perfiuoroocyllethanol. 150 mg/L standard solution was then prepared
rom this solution by dilution with chloroform

+8 Name, lot mumber and pusity
Name 2(pesfluorooctyllethancl (A-1280)
Lot number AI8201X01
Puity 2(pexfluorooctylethanolwastreatedas 100% inpusity.

(©) Calibration curve.
0375,0750and 1 50mg/Lstandardsolutionswereprepared bythesame.

methodasdescribedin(b).Thesesolutionswereanalyzed according tothe
analytical conditions describedin(2). A calibration curve was drawn based on

therelation betweenthepeak area onthemassfiagmentogiamsandthe
respective concentiations (see Fig 4)

-18-
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453 Recoverytestandblanktest
Each two test solutions (water +2-(perfluoroocty ethanol) and two test solutions

(sludge + 2-perfiuorooctyl)ethanol) for recovery test were prepared according 10 the
‘methods describedinsection 42. 0 300mgof2-(exfluorooctyl)ethanolwasadded to
eachtestvessel, sothatthe concentiation ofitreached 1 mg/L The testsolutions,
were preneated in accordancewith the method described insection 45.12),then
analyzed accordingtoanalytical conditions describedinsection 4.5 2().

Atestsolutionforblank tetwaspreparedaccording10themethoddescribedin
section 42. Thetestsolutionforblank testwasanalyzedinthesame wayasthe
recoverytest. Asfortheblanktest,nopeakswereappeated around thepeakofthe
2-(perfluorooctylethanolonthemass fiagmentogiam
Twoindividual recoveryratesandtheiraveragesontheanalyticalprocedureac

shownbelow. Theaveragerecoveryrateswereusedascorrectionfactor,forthe.
determination of2-perfluorooctylethanolinthe tet solutions see Table-5andFig 5)

Recovery nateof th testsolutions (wate + 2-(pexluorooctyDethanol)
996%, 982% avenge 989%

Recoveryrateofthe test solutions (sludge + 2-(perfluorooctyDethanol)
805%, 815% avenge 810%

19-
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46 Calculation ofpercentage biodegradation
The percentage biodegradation was calculated by the following equations and

expressed in whole umbers

(1) Percentage biodegradation by BOD

Percenage biodegdaton (0) =gE x 100

BoD Biochemical oxygen demand inth test solution
(sludge + est tem) (experimental) (mg)

B + Biochemicaloxygendemandin thecontrolblank
(experimental) (mg)

TOD”: Theoretical oxygendemandrequiredwhenthe test
item was completely oxidized (theoretical (mg)

“9. The purity wasregardedas 100 % andTODwascalculatedfromcomposition
formula ( cal ) which was calculated by use of n=8,
monomer valuesof (C80 regarded as mol% in section 1 2

@) Percentage biodegradation by weight measurement

y N Sw-ssPercentagebiodegradation(4) = gn x 100

ss + Residual amountofthe test item inthetest solution
(sindge + est tem) (experimental) (mg)

sw + Residualamount ofthe tet item inthe est solution
(wate + test tem) (experimental) (mg)

47 Treatmentofnumerical values
‘Valueswere roundedoffinaccordancewith 11SZ 8401:1999 rule B

20.
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5 Validity of test conditions

Percentage biodegadaions of aniline calculated by the BOD values were 68 % and72.9% ate 7 and 14 days, respectively twas concludedtha thi est condiions were valid(see Table-l and Fig1)

6 Factors posibly affecting accuracy

Noadverseeffects onthe lability of this estwere noted.

7 Results

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

Tre|wT]
Wate +testitem | The test tem was not dissolved.

Atthe stat

of cultivation
Sludge+ estitem |Thetest item was notdissolved.

Water+testitem |Insolublecompoundvas observed. | - |
Atthe termination
—_—— Trsoluble compound except for he

Sludge+testitem | 12382wasobserved ©Growth of the sludge was not
observed.

La.
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72 Analyteresults oftestsolutions
‘Analyticresults ofthe tstsolution after 28dayswerea follows

ToT]Sludge +test "testitem peritoneal rape| rig |

[wor TorJoeTusTurJem oo]
03 | can

deebionofBoC| % 3 -
Residuslamount | 1g | 285 | 00 | 96 | m9| 300mpegs LT REL

due %|os wo | 9 | - }
En

Concentaton_ofperflvorooctanoie | mel| 50020 iid CCS)

nr Thea 1a
stem[1 2[3 amount=

Conoenraton._ofSomoeptation,of | mgt. soo?| so017| 0017 7
thanol (GC-MS)

+10. The value of control blank was subtracted fom the values of the test solutions
(ludge+test em)

#11 Minimumdetsminatonlimitofpeflorooctanci acid i estsoon
=(Minimum determination mtnsample for LC-MSalysis)

(inalvolume) (volumeof test soluton) /atoofportionusd fr analysis)
=00098 mL x (5 mLA00mL) 2 5300) = 0020 mg/L

#12 Minimum determination limit of 2(pefiorooctyetbanolin est solution
= (Minimum determination limit insample fox GC-MS analysis)

(finalvolume) (volume of test solution) (average recovery ate) 100)/
(atioofportion sed foranalysis)

Test solution (vate + es em)
0021 mg/L x 200mL/300mL) / (98 97100) 1=0014 mg/L

Test solution sludge + test tem):
0021mg/L x 200mL 300 mL)!(81 4100) 120017mglL

2.
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73 Percentage biodegradation
Percentage biodegiadations after 28 days were as follows

Percentage biodegradation (%)
Method Table

[wo[2[eTeT}v]
[vsosmmmmmen[0[ «JoTo|5]

74 Results ofmeasurementof IR spectrum
NosignificantdifferencebetweenIRspectrumof th tet temandtha of th residue

after weight measurementwas observed (see Figs 2, 10).

75 Discussion
Determination of the test tem by chromatography was difficult, because the test

item was not completely dissolved in water and organic solvents (tetahycrofuran and
chioloform) Therefore,the tes tem wasdeterminedbymeansof weight measuement
As a tel, thepercentageresiduesofthetet itemwere 95 %inthetestsolution (water
+test item) and 100, 99and96 %inthetestsolutions (sludge +test item). The
percentage detections ofDOCwere 0 %inthetestsolution (water + est tem)and 0, 3
and 3%in thetestsolutions (sludge +test item). Theseresulsindicate that the test
item wasnot dissolvedinth testsolution

Nosignificantdifferencebetween IRspecra ofthe test tem before and after
the cultivation was observed Converted products (perfluorooctanoic acid nd
2(perfluorooctyl)ethanol), which was expected o form in test solutions, was. not
detected These results indicate that the test item was not converted during the
cultivation

Iti consideredthatthe test item wasnot biodegraded by microorganisms, because
the average percentage biodegradation by BODwas 4 %and no sigaifican! changeinthe
weightofthe test tem beforeandafterthe cultivationwasobserved

76 Conclusion
The test item was not biodegraded by microorganisms under the present test

conditions

2.
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8 Remarks

81 Instruments used for est
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. Lid. type SR-2w
Vaccume oven : SIBATA SCIENTIFIC TECHNOLOGY LTD.

type VS-300

82 Reagents used for analysis
Methanol (HPLC grade) ‘Wako Pure Chemical Industries, Lid.
Purified water Takasugi Seiyaku Co, Lid.
Chloroform (reagent grade) Kishida Chemical Co., Lid
Ammonium sulfate (reagent grade): Kanto Chemical Co, Inc.
Sodium sulfate (reagent grade): Kanto Chemical Co, Inc.
Formic acid (reagent grade): Wako Pure Chemical Industries, Lid.
‘Sodium hydrogencarbonate (reagent grade):

‘Wako Pure Chemical Industries, Ld.
Sodium carbonate (reagent grade): Wako Pure Chemical Industries, Lid
Potassium hydrogenphthalate (reagent grade)

‘Wako Pure Chemical Industries, Ltd.
Potassium bromide (for measurementofinfrared absorption)

NACALAI TESQUE, INC.
Perluorooctanoic acid Standard substance supplied by the sponsor
2(perfluorooetyethanal Standard substance supplied by the sponsor

24.
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(mg) (%) (mg) | (3%) (mg) (%) (mg) (%) |%

BT waloo]wa]nlwos] mw] mail mw] |
To[eala]eal= eo] =Te ealoa]olool1 oa]a]
8[ool 3]os] a] ws]aaa] a]
8[ool Too]Tool 1 oa 1 |

Vessel no. @ : Sludge + Aniline
Vessel no. : Control blank [B]
Vessel no. I @ @: Sludge + Test substance
Vessel no. B : Water + Test substance

TOD of test substance : (CBI) (mg) 1

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

TOD of aniline 90.3 (mg)

2003.08.15 NameKifpmer
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Table-2 Calculation table for amount of issolved organic carbon by TOC

Stody No 14116

Water blank nd
(6) Water + est em nd ° 0 o
0) Side + stem na 0 o
2) Sludge+ test item 11s 03 3 2
(31Studge + esteem 12 03 3
51 Control bark nd

Amooftesttem added 30 (mg)
Vohumoftest soon: 300 (ml) :
Theoreticalamountofcabon (CB (mg) (30) x ( oa )

A: Measured value(mgCL)
B: AmoutofDOC
Bw (A(Water +testte)  A(Waterblak) x 300 1000(ng)
B= (A(Sudge + test te) - A(Contol bank) x 300/ 1000 (mC)

: Persenage detection (4%)
CB(Theoreticalamount ofcan)x 100 (6)

D: Avesags percentage detection (4)

pig) Name F Qrawce
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Table3 Calculation table for percentage biodegradation by weight measurement

Sty No. 1anss

16 Water + ester us 5 ss
0) Stdge+tes em 59 300 10 °
2) Side + test em 5s 1s ES o °
3) Side + test tem 28 29 9% 0

15) Convolac 35

Amoustoftest te added:30 (ag)
Volumeof tes souion 300 (nL)

A+ Weightofresidue (og)
2: Residual amount fest em (mg)

B=A(Water+ stte)
Bi =AGludge- st em)  A(Coutolbark)

©: Percentageresidue04)
CB(Amount ot test em added) 100

D:Pecenage biodegradation 04)
D=@w-Bs) Bux 100

B Avengepercetags biodegradation 04)

roms0 Nee Get
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Table4 Calculation table for concentration of perfluorooctanoic acid by LC-MS

Study No. 14114

‘Sundardsouion0 S00mgL 102018
[61 Water+ est em nd 0(s0020) *
[1]Siudge + teste nd (0020)
21Sludge+ stem na o0(s0020) 2

13]She+tstitem nd. o(s0020)
(5)Control lak ad.

Volume of estsoon 300(nL)
As Peakarea(-)
B: Finalvolume: 5(mL)
C: Ratioofpordon sedfor analysis :2 57300
D: Concentration ofpefuorooeanoiacid testwater(mg/L)

Dx (A/AlSiandard)x(8/300)
Minimum determinationiit:0020(mg/L)

E: Averageconcentrationofperoroocunoleacd(my)
F: Concentrationof standardsolution: 0.500(gL)

Seeig 6

Spenber 18,2000 Name K. Byam
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Table-5 Calculation table for recovery rate by GC-MS

( 2-(perfluorooctyl)ethanol)

oo

Soon: 0m. som
Veorpetest wm am we wsVe— 18 tm me
rot 76 am ki mered mes va we
iy

Amountof 2perfiuorooctyDethanoladded: 0.300 (mg)
tet ns

Arate
 r——tits
C1 Rotts ii
©:Recor nr

oo CAAamir (813031
Revere
EB

++ Antre  0
tas

EY
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Table-6 Calculation table for concentrationof2-(perfluorooctyl)ethanol by GC-MS.

mtu tiont 0m. aes
oon BE
pio neem

om I
Bes wee
ae we

omeot ssn 2001
per
B: Finalvolume:200(mL)

© testeti
+Sse830 retot

asset
+ CominTYSLRSAT)

I
Minimumdeterminationlimit: 0.014 (mg/L)(Water +testitem)

0017(mg/L)(Sludge +testitem)

£1 Am
G:Concentrationofstandardsolution:150(mg/L)

wares

‘September 18,2003 Namek. Qyamg”
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Piel chers or mp ]
Tent Fo aie Feet wer = 7
Cultivating conditions:

Test substance 100 (mg/h)FreiSUPR | 3.7feference subaua 55raictirered 22% FYJameras Badin. 10m we 15.2000)
Note: Regular condition

reVesse| Semple descriptionnoe Lathasy
[0 [siuige + ose swbsrmneel 2.7| 0.5| 40|si]
[8[Studee + Test substance]2.1| 2.1|57|sis][5[siusee +Testsubstance]5:0 |:|47| 6.5][8[Side aniiine  [ao6| ris| hon|Tris|

Control bien (51 |20| zs |a4| ss][8[wacer +Testsubstamesl0.0| oi | 0:0 |0:1]
To
1

: ol :z i.
° espe - @

ii
:

Pel

il
= 20-

; rare)

T = TFcorerventds ine ¢ o-afihoy
2003.08 15 Nae baer
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Fig2a-1 IR spectrum of residue.

Study No. : 14114
Sample : [6] Water + test item
Method : KBr tablet
Date August 26, 2003
Name TkGames
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Fig.2-2 IR spectrum of residue

Sty bo: 14114
Sample : [1] Sludge + test item

Method KBr tablet
Date August 26, 2003
Name E Gyan
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Fig2-3 IR spectrum of residue.

Study No. : 14114
Sample [2] Sludge + test item
Method KBr tablet
Date August 26, 2003
Name #¥Symes
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Fig 2-4 IR spectrum of residue.

Study No.: 14114
Sample: [3] Sludge + test iten
Method : KBr tablet
Date August 26, 2003
Name ¥Operas
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Fig2-5 IR spectrum of residue.

Study No. : 14114
Sample: [5] Control blank
Method : KBr tablet

Date © August 26, 2003
Name LE Gyms
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Fig3-1 Massfragmentogramof LC-MS analysisforcalibrationcurve
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SudyNo 14114

120000
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Lam | |
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Concentration (mg/L)
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Fig.3-2 Calibration curve of LC-MS analysis for perfluorooctanoic acid

August 22,2003 New fo fpoen
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Sty No 14114
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B00 Tem we
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1
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Due:Aga, 2003 Name: K Dyan

Figd-1 MassSagmentogiamof GC-MSanalysisforcalibration curve
(2-(perflorocetyethanol
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Fig 4-2 Calibration curveofGC-MS analysis for 2-(pefluorooctylethanol

August 11,2003 Namek. Cromer
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Sutyo 14114
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Fig$-2 MassfagmeotogramofGC-MSanalysis fo recoveryand blank test
(analysis of2perfiuoroocrylethanol ).
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Fig6-1 MassfragmentogramofLC-MS analysisfortestsolution
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Stay No. _ 14114
Instrument_ MS: Micromass Quatro, HPLC : Jasco PU-980, 45-050
Sample __ Perfuorssotansic acid

HPLC Conditions
Column _L-column0DS

Size _15om x_48mm 1D.

Elent__Methanol"/purfiedwater” ( _8/2 V/V) 1 containing 01% formic acid
Flow rate _10 mL/min

Sample size _20_ul (Sobvert. _bthanel

MS Conditions
Tonizaton mode _ESI_
Detection mods_Negative_
Function _MS_
Source conditions ( Cupilary _30_K, Cone _20 V, Temperature _150_G)
Mass range m/s) __100 = 1000

Ore die 10.2003 Opurster {Gel
Kurume Laboratory, Chemicals Evakoton and Research sti, Japen

Fig8-1 Massspectrumof perfluorooctanoicacid (analytical condition).
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Fig8-2 Massspectrumofperfluorooctanoicacid(massspectrum).
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Study No. __14114

Instrument _Shimadzy GP-5000
Sample 2-{perfivorooctyDethanol

GC Conditions
Column __HP-FFAP  (_Fused sila

Size __25 mx _032 mmID,Fimthickness 052 pm
Columntemp. _50 °C (_3_min) = _170 °C, Temp.rate _30_'C/min
Carri gas _He
Columnhead pressure __100 kPa

Injection temp. __200 °C
Sample size _1_uL (Solvent Methanol)

Inlet mode _Spitess
Sampling time __20 min

MS Conditions
fonization Mods _El
Detection Mode_Positive
Mass range (m/z) __50 = 600.
Interface temp. __230 °C

Date _June 11,2003 Operator __. Qroma/.

Kurume Laboratory, Chemicals Evaluation and Research Institute, Japan

Fig-1 Massspectrumof 2-perfluorooctylethanol( analytical condition)
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Fig.10-1 IR spectrum of test item measured before
exper imental start.

Study No.: 14114
Sample Test item
Method KBr tablet
Date July 10, 2003
Name kGromer
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Fig.10-2 IR spectrum of test item measured after
exper imental completion,

Study No.: 14114
Sample: Test iten
Nethod : KBr tablet
fate” August 21, 2003
\ame Oyo”ke Gyo
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Amendment to Final Report

Kurume Laboratory
Chemicals Evaluation and
Research Institue, Japan.

1 Tite Biodegradationstudyof C81) bymicroorganisms

2 Study number 1114

3. Content 453 Recoverytestandblanktest(page 19)

4 Reason ‘Writing error

5. Content of correction

" Recovery 1ateofthe test solutions (water + test item)
996%, 982% average 989%

Recovery tat of the test solutions (fudge + test item)
805%, 815% avenge 810%"

is corrected to

Recovery rate of the test solutions (water + 2-(perfluorooctyl)ethanol)

996%, 982% average 989%

Recovery tate of the test solutions (sludge + 2-(perfluorooctyDethanol)
805%, 815% average 810%"

6. Approval

Date October 10,2003

Study Disector Signed in original

‘Yasuko Matsunobu
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1411s

STATEMEN

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD

Title ‘Biodegradationstudyof ( CB ) by microorganisms

Stuy number 111s

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

Date December 2, 2c03

sb .
Yasuko Matsunobu
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111s

GLP STATEMENT

Kurume Laboratory
‘Chemicals Evaluation end
Research Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.

Title Biodegradationstudyof ( CBI)bymicroorganisms

Sty number 14115

Thisstudy wasperformedin compliancewith "OECD Principles of GoodLaboratory
Practice" (November 26, 1997)

Thisfinal reportreflectsthe rawdataaccuratelyand ithasbeenconfirmedthatthe testdata
awe validity

Date September 18,2003

StdyDitector Signed in original

Yasuko Matsunobu
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141s

GLP STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Research Institute, Jspen

Sponsor DAIKIN INDUSTRIES, LTD

Title Biodegradationstudyof CB) bymicroorganisms

Study number ns

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

“ThisGLPstatementwasissuedassupplementtothestatementissuedonSeptember 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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111s

QUALITY ASSURANCE STATEMENT

Kurume Laboratory
Chemicals Evaluation and
Reseach Institute, Japan

Sponsor DAIKIN INDUSTRIES, LTD.

Title Biodegradationstudyof ( CB ) bymicroorganisms

Study number 14115

“Theinspectionsofthsstudywerecaredoutandthe results were reported 10the test
facility management and the Study Dircctor by Quality Assurance UnitofKurume Laboratory,

ChemicalsEvaluationandResearchInstitute, Japan as follows }

EEE ll
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

ug7.205
A720

encores [ug 8,20

.EEE |soe|syria|sev]
Ithasbeenassuredthatthe fina reportdescribes accuratelythetestmethod used,that

details in the report are in compliance with the study plan and Standard Operating Procedures
and that th final report reflects the raw data accurately

Date September 18,2003

Quality Assurance Uni, Head Signed in original

Kyoshiro Hori
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14115

QUALITY ASSURANCE STATEMENT

Kurume Laboratory
Chemicals Evaluation and

Research Institute, Japan

‘Sponsor DAIKIN INDUSTRIES, LTD.

Title Biodegradationstudyof ( C81 ) by microorganisms

Study number 14115

‘Studyinspectionof thecorrectedpartsinthe FinalReportwas cartied outanditwas
confirmedthatthecorrectionhasnoproblem.Theresultwasreportedtothetestfacility
‘managementandtheStudyDirectoras follows.

ET TT
Dateof inspection ‘StudyDirector facility management

ove 102
This statement was issued as a supplement to the quality assurance statement issued onSo

ue onsen 08
Quality Assurance Unit, Head Signed in original

Kyoshiro Hori
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(2-(perfluorooctyethanol)

Tables Calculation table forconcentrationof2(perfluoroocty ethanolby GC-MS.

Contentsoffigures

Fig. 1 Chart of BOD

Fig2 IR spectrum of residue

Fig3 ‘Mass fragmentogram ofLC-MS analysis forcalibrationcurveand
calitration curve (pesfuorooctanoic acid)

Fig 4 Massfiagmentogam ofGC-MSanalysisforcalibrationcurveand
calibration curve (2-(perfluorooetyDethanol )

Fig 5 Massfragmentogram ofGC-MS analysisforrecoveryand blanktest
(analysis of 2-perfiuorooctyDethanol

Fig 6 Mass fragmentogram of LC-MS analysis for test solution
(perfluorooctanoic acid)

Fig 7 MassfragmentogramofGC-MS analysis fortestsolution
(2-(perfluorooctylethanol )

Fig 8 Massspectrumofperfluorooctancic acid

Fig 9 Mass spectrum of2-(pecfluoroocty ethanol

Fig 10-1 IRspectumoftest itemmeasuredbeforeexperimentalstart

Fig. 102 IRspectrumoftest temmeasuredaferexperimental completion

Reference IR spectrum supplied bysponsor
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Study No. 14115

Tide

Biodegradation study of ( C81) by microorganisms

Sponsor

DAIKIN INDUSTRIES, LTD.
1-1 Nishi-hitotsuya, Settsu, Osaka 66-8585, Japan

Test facility

Kurume Laboratory
Chemicals Evaluation and Research Insitute, Japan
19-14 Chuomachi, Kurume, Fukuoka 830-0023, Japan

Objective

This sudy wasperformed to evaluate the biodegradabilityof ( CBI ) by
mictoorganisms

Test method

This study was performed according to "Ready Biodegradabilty: Modified MITT Test
() (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 Laboratory
Practice” (November 26, 1997)

1.
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Dates

‘Studyinitiation date Joly 17,2003.

‘Experimental starting date Tuly 18,2003

Experimentalcompletiondate. August 15,2003

Studycompletion date ‘September 18,2003

Storageoftestitem,rawdata,etc

(1)Testitem
About 5goftheitemsuppliedbythesponsor issealedin astorevesselandstored

in archives in this laboratory for ten years after the publication of the final report
Treatmentoftheitemsuppliedbythesponsorafterthestorageperiodisdiscussed
‘with sponsor. If itis notstableforthestorageperiod, itisstored while itiskept
stableanditisdisposedwithapprovalofsponsor.

(2)Rawdataandmaterials,tc.
Rawdata,thestudyplan,documentsaboutthestudypresentedbythesponsor,

thefinalreportandnecessarymaterialsarestoredinarchivesinthis laboratoryforthe
same term asthetest tem. Treatmentofrawdataandmaterials,etc.aferthestorage.
periodisdiscussedwithsponsor.

2.
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Personnel

Study Director i Yasuko Matsunobu

Study personnel Kazuhiro Oyama
(Operationof biodegradation test) Takakazu Kayashima

‘Stafffor cultivation of activated sludge Hiroto Nishijima

‘Approval of inal report

Study Director Date September 18, 2003

Signature Signed in original

‘Yasuko Matsunobu
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SUMMARY

Title

Biodegradation study of( C81) by microorganisms

Conditionsofcultivation

(1) Concentrationoftest item 100mg
(2) Concentrationofactivated sludge 30mgL

(astheconcentration ofsuspended solid)
(3) Volumeoftest solution 300mL
(4) Cultivation temperature 241°C
(5) Cultivation duration days

Measurementand analysis fopercentagebiodegradation

(1) Measurement of biochemical oxygen demand (BOD) by meansof a closed system
oxygen consumption measuring apparatus

2) Determination of testtembymeans of weight measurement.

Othes measurementandanalysis
(1) Determinationofdissolved organiccarbon bymeansof total organiccarbon (TOC)

analysis
(2) MeasurementofIRspectrumbymeansof a four transform infrared spectrophotometer
3) Determination of perfluorooctancic acid by means of liguid chiomatogaphy-mass

spectiomeny
(4) Determination of 2-perfluorooctylethanol by means of gas chiomatography-mass

spectrometry

Results

(1)Percentagebiodegradationby BOD~~ 0%, 0%, 0% average 0%
(2) Percentage biodegradation by weight measwement

0% 0% 0% vege 0%

Conclusion

The test item was not biodegiaded by micioorganisms under the present test
conditions

4
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| Testitem

Inthis report, C81 )has thefollowingchemical name, etc

11 Chemical name!
« car )

12 Chemicalstuctue, etc."

Structural formula

Molecular weight Weightaverage (col)

“1. Informationsupplied bythe sponsor

.5-
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2 lemsuppliedbysponsor

21 Suppliesandlot umber”
(1) Supplier DAIKININDUSTRIES, LID.
@)Lotnumber —

22 Pain”
(0) Testitem Cw
@)Impurity « cal )

The test femwas treatedas 100%inpurty

23 Confirmationof testitem
Twoinfrared (IR) spect ofthe test item providedbythesponsorand measuredat

tislaboratory were confirmed tobe identical se¢Fig10andReference)

24 Physicochemicalproperty”
‘Appearance Coe

“1 Information supplied by thesponsor i

25 Storageandstability

(1)Storagecondition
Darkstorageplace a room temperature

@subility
Thetest item vasstable underthestorage conditions, asshownbythe finding

that IR spectra ofth tet item befor the experimentalstart andafer the experimental
completion were identical (se Fig 10).

“6-
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3 Activated sludge

31 Shudge samplingsites and date

(1) Sampling sites
‘Onsite shudge sampling was carried out atthe following 10 locations in Japan.

Fushikogawacity sewage plant (Sapporo-shi, Hokkaido)
Fukashiba industial sewage plant (Keshima-gun, Ibaraki)
Nakahara citysewageplan (Osaka-shi, Osaka)
Ochisi city sewage plant (Shinjuku-ku, Tokyo)
Kitakami River (Tshinomaki-shi, Miyagi)
Shinano River (Niigate-shi, Niigete)
‘YoshinoRiver(Tokusbima-shi, Tokushima)
Lake Biwa (Otsu-shi, Shiga)
Hiroshima Bay (Hiroshima-shi, Hiroshima)
Dookai Bay (Kitakyushu-shi, Fukuoka)

@Date June, 2003

32 Shdge sampling

(1) City sewage
Return sludges fiom sewage plants were collected.

(@) Rivers, lake and sea
Surfacewaterandsufacesoilwhichwasincontactwiththeatmospherewere

collected

33 Preparation ofactivated shudge
Activatedsludgewaspreparedas follows to maintain itsuniformity.
‘Thefiltrate(5L)ofthe supematantoftheactivatedsludge”cultivatedaboutfor 3

monthswasmixedwiththemixed filtrate(5L) ofthesupernatantofasludgecollected
newlyateach location. Themixedfiltrate (10L)wasaerated >after thepHvalueofthe
‘mixtuse wasadjustedto70210

+2 The activated sludge cultivatedthe mixed filtrate (10 L) of the supernatant of sludge
collecteda the ten locations

#3 Prefilteed open ar was used

-7-
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34 Cultivation
Roughly 30minutes afl ceasing aerationofthesludgemixture,supematant

correspondingtoabout 1/3ofthewhole volumewas removed. Dechlorinatedwaterwas.
added tothe temainingportionsothatthe totalvolumereached 10 L. Thismixturewas.
aerated,andthen apredetermined amountofsynthetic sewage"wasadded tothemixture
So that the concentation ofthe synthetic sewagewas0.1 Wi%inthevolumeof
dechlorinated water added. This procedure was repeated once every day. Cultivation
was carried out at 2542 °C

*4 Synthetic sewage
Glucose, peptone and potassium dihydrogenphosphate were dissolved in

puifiedwatertoobtain 50 /Lof thesolutionforeachcomponent The pHofthe
solution was adjusted 07 0£1 0 with sodium hydroxide.

35 Control and use
During cultivation, the appeasance of the supernatant, sedimentationofthe sludge,

formation of flock, pH, dissolved oxygen concentration in the solution and temperature
werecheckedto maintain a normalstateof sludge. Itwasconfirmedthatthesewere
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 fo the test

36 Inspectionofactivity anddateofinitiation ofuseofactivatedsludge

(1) Inspectionofactivity
Activity ofthe sludge was assessed using a reference item.

(2)Dateof initiationofuse: July15,2003

3
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4 Performanceofbiodegradationtest

41 Preparations for test

(1)Measurementofconcentation ofsuspendedsolid
The concentration of suspended solid was measured to determine the amount of

activated sludge to add

Method In accordance with Japanese Industial Standards (11S) K
0102-1998 section 14.1

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

mg/L.

(@) Preparationofbasal culture medium
Each 3mLofsolutions(a), (b), c) and (d)shownbelowweremadeupto IL

with purified water
The following stock solutions were prepared by useofanalytical grade regents:

(2) Potassium dihydrogenphosphate, KH:PO, 850g
Dipotassium hydrogenphosphate, KaHPO, 21758

Disodium hydrogenphosphatedodecahydiate, NasHPO,12H:0 4460
Ammonium chloride, NHiCl 170g
Dissolvedinwaterandfilled upto 1 L

(b)Magnesiumsulphateheptahydrate,MgSOu-THO 22.50%
Dissolvedinwaterand filedupto1L

(c) Calcium chloride anhydrous, CaCly 27.508
Dissolvedinwaterandfilled upto 1 L

(@ lron(II chloride hexahydrate, FeCI3-6H:0 025g
Dissolvedinwater and filled upto 1 L.

(3) Reference item
Aniline (reagent grade, Showa Chemicals Inc Lot No. HO-2729D) was used as a

reference item to confirmthtthe sludge was sufficiently active.
This test is effective when the percentage biodegradation calculated from the

BODofanilineafer 7and 14daysexceeds40 %and 65%,respectively,according to
regulation of the OECD Guideline for Testing of Chemicals

-9-
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42 Preparation of est solutions
Test solutions for avalysis of the test item and perfluorooctanoic acid and test

solutions for analysis of 2-(perfluorooctyethanol were prepared, because the test item
and converted products (pefluorooctanoic acid and 2-(perfluorooctyDethano), which was
expected to form intes solutions,couldnotbeanalyzedbythesame pretreatment.

Eleventestvessels wereprepared Thefollowingtestsolutionswereprepared and
cultured under the conditions described in section 43

(1)Additionoftest tem or aniline
(@) Test solution (water +test tem)

(=2: Vessel No.6 and a test solution for analysis of 2-(perfluorooctyl)ethanol)
Inonetest vessel, 30mgoftheitem suppliedbythesponsorwasaccurately

weighedandaddedto 300mLof purifiedwater,sothat the concentrationofthe
test item reached 100 mg/L.

(b) Test solution (sludge + test tem)
(@=6: Vessel Nol, 2, 3 and thee of test solutions for analysis of
2(perfluorooctyDethanol)

In each test vessel, 30 mgof theitem suppliedbythe sponsorwasaccurately
weighedandaddedto thebasalculture medium (thevolumewas lessthan300mL
by the volume (2.81 mL) of activated shudge inoculated), so that the concentiation
ofthe test item reached 100 mg/L

(©) Testsolution (sludge + aniline) (v=1: Vessel No 4)
In one testvessel, 29.5 iL(30mg =295 kL x 1022gle’ (density)] of

anilinewasaddedintothebasalculturemedium (the volumewasles than 300mL
by the volume (2.81 mL) of activated sludge inoculated), sothatthe concentration
reached 100 mg/L

(@ Test solution (contol blank)
(=2: Vessel No.5 and atest solution for analysisof2-(perfluotooetylethanol)

Inonetest vessel, nothingwasaddedtothe basal culture medium (the
volume was less than 300 mL by the volume (281 mL) of activated sludge
inoculated)

(2) Inoculationofactivated sludge
The activated sludge cultivated under the conditions described in section 3 as

added to cach test vessel, (), (¢) and (4), so that the concentration of the suspended
solid reached 30 mg/L.

-10-
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43 Instruments and conditionsofcultivation.

(1) Instruments for culivation
(a) Test solution for analysiso test item and perfluorooctanoic acid

Closed system oxygen consumption measuring appasatus
Temperature contolled bath and meesuring unit:

Ohikura Electic Co, Lid
Datasampler: Asahi TechaeionCo,Lud.

Vessel 300 mL in volume (improved type)
Absorbent fo carbon dioxide

‘Soda lime No 1 (for absorptionofcarbon dioxide,
‘Wako Pure Chemical Industies, Lid)

(®) Test solution for analysis of 2-(perfluorooctyllethancl
Closed system oxygenconsumptionmeasuring spperatus

‘Temperature controlled bath and measusing unit
(Only the temperature controled bath was used) :

‘Ohara Electric Co, Lid. |
Vessel 300 mL in volume (sealed improved type)

@ Conditions of cultivation
Cultivation temperature 251°C
Cultivation duration 28days
Stiningmethod Bachtest solution wassiredby amagnetic stirrer

3) Room Apparatus room No S11

44 Observation and measurementof est conditions

(1) Observation of test solution
During the cultivation period, the appearanceofthe est 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(perfluoroocryethanol was not measured.

“1.
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45 Analysisoftest solution
‘After the termination of the cultivation, dissolved organic carbon, the test item and

converted products (perfivoroociancic acid and2-(pexfluoroocty ethan), which was
‘expected production in test solutions, were determined.

451 Pretreatmentoftestsolutions foranalysis

(1)Pretreatmentforanalysisoftest itemand perfluorooctanoicacid
‘Aftertheterminationofthecultivation,the testsolution (water +testitem),thetest

solutions (sludge + test item) and the test solution (control blank) for analysis of the test
item and perfluorooctanoic acid were pretreatedfortotal organic carbon (TOC) analysis
on dissolved organic carbon and liquid chromatography - mass spectrometry (LC-MS)
analysis of perfluorooctanoic acid as follows. Weight measurementofthe test item was
paaformed. IR spectrumoftheresiduewasmeasured

Taking owt 10 mL
(measuring pipe)

+ Centrifugation

(1000x g, 10 min)

Supernatant * Filuation (The test solutions were
filtered by use of membrane filter
with suction The residue in the

ing ou aml | vessels was wansted on te fier
i ‘andwashedwithpurifiedwater)

(methanol,
volumetric flask)

Samplefor_ Sampleto
TOCanalysis|| LC-MS analysis Drying (vacuumoven, 40°C, 137hs)

+ Cooling (desiccator, room temperature,Determination of 8au ‘about 30 min)

Sample for
‘weight measurement

‘Sample for measurement
+5 MILLIPORE typeHA OfIRspectrum.

(pore size 0.45 um )

ne
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(2) Pretreatment for analysisof2-(perfluorooctyl)ethanol

Aftertheterminationof the cultivation,thetestsolution (water +test item),the testEeraerar oe mn
2-(perfluorooctyl)ethanolwerecooledat5 °Cfor66hrs.andpretreatedforgas
chromatography - mass spectrometry (GC-MS) analysis as follows.

“—Ammonium sulfate 200 g (even balance)

“Chloroform 90 mL (graduated cylinder)
+ Shaking (10 min) *2

*Filtration and dehydration

(No2filterpaper, sodium sulfate 30g)

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

‘Sample for GC-MS analysis

i.
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452 Quantitativeand qualitativeanalysis

(1) Determinationofdissolved organic carbonby meansofTOCanalysis
“The dissolved organic carbon (DOC) in the samples for TOC analysis was

analyzed under the following conditions.
“The concentrationofDOC was calculated by subtracting concentrationofthe

inorganic. carbon (IC) from concentration of the total carbon (TC). The
concentration of TC and IC in th test solutions was proportionally calculated from
the peak area of the fest solution by comparison with that of 80.0 mgCLofa
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 wes
prepared by dissolving sodium hydrogencarbonate and sodium carbonate in purified
water.

“The concentration ofdissolved organic carbon corresponding t the minimum
determination mitwasregardedas 1.0 mgC/L.

Analytical conditions
Instrument “Total organic carbon analyzer

Shimadzu Corporation. typeTOC-5000
Temperatureoffumace 680°C
Flow rate 150 mLimin
Injection volume Bul

Sensitivity Range 5

(2) Determinationoftest itembymeansofweight measurement
Weight of the samples for weight measurement was measured under the

following conditions (see Table-3).

Analytical conditions
Instrument Electronic analytical balance

MeterToledo type AT201
Minimum measuring weight 0.1 mg.

(3) MeasurementofIRspectrumbymeans offouriertransfor infraredspectrophotometer
IR spectrum of the samples for measurement of IR spectrum was measured

underthe following conditions (sec Fig 2).

Analytical conditions
Instrument Fourier transform infrared spectrophotometer

Shimadzu Corporation type FTIR-3200PC
Measuring method KBr tablet

Sa-
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(4) Determination of perfluorooctanoie acid by means of LC-MS
The samples for LC-MS analysis were analyzed for perfluorooctanoic acid

under the following conditions. ~ The concentation of pesfluorooctanoic acid in the
sample for LC-MS analysis was proportionally calculated by comparing the peak

areaon the massfragmentogramof thesampleforLC-MSanalysiswiththatonthe
‘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 perfluorooctancic acid.

(a) Analytical conditions
Instument Liquid chromatogsaph-mass spectrometer

Lc JASCO Corporation type PU-980
Ms Micromass type Quattoll

ConditionsofLC
Column Lecolumn ODS

15cm x 4§ mm ID.
Eluent Methanol ®/ purified water" (80/20 V/V)
Flow rate 10 mimin
Sample size 10uL

‘ConditionsofMS
Ionization method Electrospray (ESD
Detection mode. Negative ion
Monitoring method Selectedionmonitoring (SIM)
Monitoring m/z 413 (sec Fig 8)
Source temperature 150°C
Cone voltage 20v

#6 Containing 0.1 % formic acid

S15.
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(b) Preparation of standard solution
The standard solution to detesmine the concentation of perfluotoocianoic

acid in the sample for LC-MS analysis was prepared as follows.
100mgofthestaidardsubstance”?suppliedbythesponsorwas accurately

weighed and dissolved in methanol to obtain 2000 mg/L. solution of
perfluorooctancic acid. 0500 mg/L standard solution was then prepared fiom
this solutionbydilution with methanol / uified water (1/1 V/V)

*7 Name, lot numberandpuity
Name Pesfluorooctanoic acid (C-1700)
Lotnumber  C17001401
Puity Perfluorooctanoicacidwastreated as 100 % inpusity

(©) Calibration curve
0.125, 0250and0.500mg/L standardsolutionswere preparedbythesame.

‘method as described in (b) These solutions were analyzed according to the
analytical conditions described in (8) ~ A calibration curve was drawn based on

the relation between thepeakareaonthemass fSagmentograms andthe
respective concentations (se Fig 3).

-16-
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(5) Deteaminationof2-(perflucrooctyDethanol by meansof GC-MS
‘The samples for GC-MS analysis were analyzed for 2-(pefluorooctylethanol

‘under the following conditions. The concentration of 2-(perfluorooctyl)ethanol in
the sample for GC-MS aialysis was proportionally calculated by comparing the
‘peakareaonthemassfragmentogramofthesampleforGC-MSanalysiswith thaton
themassfagmeatogram of 0500mg/L standardsolution (soe Teble-6andFig7).

The lowest detectable peak area was regarded as 300 considering the noise
level, which corresponded to 0.021 mg/Lof2-(perfluorooctylhethanal.

(8) Analytical conditions
Instrument Gas chiomatograph-mass spectrometer

Shimadzu Corporation type QP-5000
Condens erGe

Column HP-FFAP (Agilent)
25 mx 032mim 1D,madeoffusedsilica

Columntemperature 50°C(4min)—170°C (Rate30Cin)
Carer gas Heiium
Pressure of carer gas 10.0kPa
Injection temperature. 200°C
Sample size 2uL
Sampling method~~ Splitless
Sampling time 20min
.
Roe {onizaton)

Detection mode, Positive ion
Monitoring method Selected ion monitoring (SIM)
Monitoring m/z 95 (sec Fig)
Interface temperature 230°C

a7.

000089



14115

(b) Preparationofstandard solution
The standardsolutionto determine the concentrationof2-(perfluotooctyl)-

ethanol in the samplefor GC-MS analysis was prepared as follows
100 mgofthestandard substance ™ suppliedbythesponsorwastaken out

accurately and dissolved in chlotoform to obtain 2000 mg/L solution of
2-(perfluorooctyl)ethanol. 1.50 mg/L standard solution was then prepared fiom
this solution by dilution with chloroform

*8 Name, lot number and purity
Name 2-(perfluorooctyljethanol (A-1280)
Lotnumber  A18201X01

Purity 2-{perfluorooctylethanolwastreatedas 100 %inpurity

(¢) Calibration curve
0375, 0.750 and1.50mg/Lstandardsolutionswereprepared bythesame

‘methodasdescribedin(b). Thesesolutionswereanalyzedaccordingtothe
analytical conditions described in (2). A calibration curve was drawn based on

the relationbetweenthepeakareaonthemassfiagmentogramsandthe
respective concentrations (see Fig 4).

18
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453 Recoverytest andblanktest

Eachtwotest solutions (water + 2-(perfluorooctyl)ethanol)andtwo test solutions
(sludge + 2-(perfluorooctyl)ethanol)forrecoverytestwere preparedaccordingtothere
‘eachtestvessel,sothattheconcentration of itreached 1 mg/L. Thetestsolutionswere
pretreatedinaccordancewiththemethoddesctibedinsection 45.1(2),thenanalyzed
‘according toanalyticalconditions described insection 45.2(5).om lsems220 20) odds
section 42. Thetestsolutionforblanktestwasanalyzedinthesame wayasthe
recoverytest Asfor the blanktest,nopeakswereappearedaroundthepeakofthe
2-(perflucrooctyl)ethanolonthemassfragmentogram.

‘Twoindividualrecoveryrates andtheiraveragesontheanalyticalprocedureare
shownbelow. Theaveragerecoveryrateswereusedascorrection factor,forthe
determinationof2-(perfluorooctyl)ethanolinthetestsolutions (see Table-5 and Fig 5).

Recoveryrateofthetestsolutions(water + 2-(perfluorooctyl)ethanol)
996%, 982% average 989%

Recoveryrate of thetestsolutions (sludge +2-(perfluorooctyl)ethanol)

80.5%, 815% average 810%
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46 Calculation of percentage biodegradation
The percentage biodegradation was calculated by the following equations and

expressedin whole numbers.

(1) Percentage biodegradation by BOD

Peccentage biodegradation (4) = ps x 100

BOD © Biochemicaloxygendemandinthetestsolution
(sludge + test item) (experimental) (mg)

B : Biochemicaloxygendemandinthecontrolblank

(experimental) (mg)
TOD” © Theoreticaloxygen demand requiredwhenthetest

item was completely oxidized (tcoretcal) (mg)

*9 Thepuritywasregardedas 100 %andTODwascalculatedfromcomposition
formula ( cal ) which was calculated by use of n=8,
‘monomer values of (CB) regarded as mol% in section 1 2.

(2) Percentage biodegradation by weight measurement

" Sw-Ss
‘Percentagebiodegradation (%) = ——gu=— x 100

Ss © Residualamountof thetestiteminthetestsolution

(sludge+ test tem) (experimental) (mg)
Sw. © Residualamountofthe testiteminthetestsolution

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

47 Treatmentof mumerical values
Values were roundedoffinaccordance with JISZ8401:1999 rule B.

20.
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Percentagebiodegradationsof anilinecalculated by theBODvalueswere65 %and69%
after 7 and 14 days, respectively. It was concluded that this test conditions were valid (see

6 Factorspossiblyaffectingaccuracy

Noadverseeffectsonthereliabilityof thistestwerenoted.

_—
71 Appearancesoftestsolutions

‘Appearancesoftestmediaincultivation vesselswereasfollows.

[Teme| wmTa]
Water+testitem |Thetest itemwasnotdissolved -

Atthestart

of cultivation ew [rem
mmm.[amrematease

| Atthetermination

" Insoluble compoundexceptforthe i

| ludge “M |Growthof the sludge was not
observed.
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72 Analyticresults oftestsolutions
“Analytic ests of thetestsouton after 28dayswereas follows

Water + To .= ln
T= alse Le]

=

deckimotBOC | %
Residual amount.Te [a [wr[mn| m2 | 0|
Suna sa | 100 97 -

Concentration_ofCopanof | gt. soos56d(LCMS)

Water + luge+estitem | Theoreeal| |
wien[1T2T3 |emo

Concentration._ofSomenation, of | mgt| 0014 | 0017| S0017| S0017 7
ebanol (GC-MS)

+10. The value of control blank was subracted fiom the values of the test solutions
(cludge+ est tem)

#11 Minimumdetermination limit of perfiorooctanic cid in tetsouon
=(Minimum determinationlimit in sampleforLC-MSanalysis) x

(Gna volume) (volumeoftest soto) / Gato of potion used for analysis)
= 00097mg/L x (Sm. / 300mL) / 2.5300) =0 019 mg/L

#12 Minimumdetermination limit of 2pelorooctyetbanolin estsolution
= (Minimum determination limit in sampleforGC-MS analysis)

(final volume) (volumeoftest olution)/ (average recovery te)/ 100} /
(aioofportion sedforanalysis)

Test soluion (vate est tem)
0021mg/L x (200mL 300mL)/ (989/100) 1=0014mglL

Test solution (sludge + est tem)
0021 mglL x 200mL/300mL) (81 0100) /1=0017 mgL

2.
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73 Percentagebiodegradation
Percentage biodegradations after 28 days were as follows

“Percentage biodegradation (%)
Method Table

[mo[oe[ooToT
[rome 0|0|0[0[5]
74 Results ofmeasurementofIRspectrum

No significantdifferencebetweenIRspectrum ofthetestitemandthatof theresidue
after weight measurementwas observed(seeFigs 2, 10).

75 Discussion
Determinationofthe testitemby chromatographywasdifficult,becausethetest

item was not completely dissolved in water and organic solvents (tetrahydrofuran and
chroloform). Therefore,thetest iterwasdeterminedbymeansofweight measurement
As a result, thepercentageresiduesofthetestitemwere94 %inthetestsolution(water +
testitem) and 100, 103 and97 %inthetestsolutions (sludge +testitem). The
percentagedetections ofDOCwere 0 %inthetestsolution(water+testitem) and 0 %in
alltestsolutions(sludge+testitem) These resultsindicatethat thetestitemwasnot
dissolvedinthetestsolution.
Nosignificantdifferencebetween[Rspectraofthetestitembeforeandafter

the cultivation was observed. Converted products (perfluorooctanoic acid and
2-{perfluorooctyl)ethanol),whichwasexpectedtoformintestsolutions,wasnotdetected.
‘These results indicatethatthe test itemwasnotconverted during the cultivation

It is considered that the test tem was not biodegrade during microorganisms,
because the average percentage biodegradation by BOD was 0 % and 10 significant
changeintheweightofthetestitembeforeandafterthecultivationwasobserved.

76 Conclusion
The test item wasnotbiodegiadedbymicroorganisms underthe presenttest

conditions.

23.

600095



iis

§ Remarks

81 Instruments used fo test
Fourie transform infrared sectrophotometer

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

seepage 11
Total organic carbon analyzer: see page 14
Liquid chromatograph- mass spectrometer

seepage 15
‘Gass chromatograph- mass spectrometer :

seepage 17
Electronic analytical balance Mettler Toledo type AT201

Sartorius AG. type CP324S
Sarorius AG type BR210S

Refrigerated centrifuge Shimadzu Corporation type CST-060LF

Mechanical shaker: TIETECH Co, Ltd. type SR-2w
Vaccume oven SIBATA SCIENTIFIC TECHNOLOGY LTD.

type VS-300

82 Reagents used for analysis
‘Methanol (HPLC grade) Wako Pure Chemical Industries, Lid
Purified water Takasugi Siyaku Co. Ld.
Chloroform (reagent grade): Kishida Chemical Co, Ld
Ammonium sulfite (reagent grade): Kanto Chemical Co. Inc.
Sodium sulfite (reagent grade): Kanto Chemical Co, Ic.
Formic acid (reagent grade): Wako Pure Chemical Industries, Lid.
Sodium hydrogencarbonate (reagent grade)

Wako Pure Chemical Industries, Lid
Sodium carbonate (reagent grade): Wako Pure Chemical Industries, Lid
Potassium hycdrogenphthalat (reagent grade):

‘WakoPure Chemical Industries, Ltd.

Potassium bromide (for measurement ofinfrared absorption):
NACALAI TESQUE, INC.

Perfluorooctanoic acid Standard substance supplied by the sponsor
2-(perfluorooctylethanol Standard substance supplied by the sponsor

24.
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(mg) (5%) (mg) (3%) (ng) (9%) (mg) 9%) |[%

Eos] ss] oro solmal 0] 00] 0] |
Ts ealTwo]Tool | va 1]
Teale]wal ol soloaol7]
Ta[eal eo]wlosu ol vo]ol|
Beale]er]olsslo]7a o] |
8[ool ToolTool oo] 1 |

Vessel no. @ : Sludge + Aniline
Vessel no. B : Control blank [B]

Vessel no. (I @ @: Sludge + Test substance
Vessel no. @& : Water + Test substance

2003.08.15 Name kramer
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Table2 Calculation table for amount of dissolved organic carbon by TOC

Study No.14115

Waterblank ae
(6)Water+ test em. ad 0 ° °
11)Studge +test tem nd ° 0
2) Studge +test tem 101 o ° 0
3) Shudge +test tem 102 ° °
5)Controlblank 114

Amountoftes te added:30(ag)
Volumeoftes soliton :300 (ml)
Theoreticalsnout of carbon(CB)(mg) (30)x cal )

A:Measuredvate(@gClL)
B:AoutofDOC

Bw = (A(Water + teste) - A(Water bank) x300. 1000(gC)
Bs= (A(Sludge + test em) -A(Controlbark)x300/ 1000 (gC)

C: Percentagedetection (%)
C=B/(Theoredcalamount of carbon)x100(3%)

D: Averagepercentagedetection (%)

September3,2003 __ Nemo b Brome
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Table:3 Calculation tableforpercentagebiodegradationby weight measurement

studyNo, 14115

16) Water+ est tem #2 #2 “
11)Sindge +testem »7 s01 100 0

12)Side +test em ss s08 103 o °
0) Sudge +testem 28 2 5 o
15)Control lak 36

Amosof esttemadded: 30 (mg)
Volum of estsousion:300 (aL)

A: Weightofresidue (wg)
1B: Residual amountof testfem (mg)

BoeAWater+ est em)
Ba =A(Sludge + et em) - A(Contolbask)

C: Percemagereside(%)
CB (Amount of test emadded) x 100

D: Percentagebiodegradation(5)
D=@w-Be)/Bwx100

B+ Averagepercentagebiodegradation (%)

September3, 2003 _ Namek. Ooms”
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Table-4 Calculation tableforconcentrationofperfluorooctanoic acidbyLC-MS

Study No 11s

Standardsolaion 00mg 103049
[6] Water +testitem nd 0(S0019) -

(1)Sludge +testitem nd 0(S0019)

[2] Shudge +testitem nd 0(S0019) -

[3]Sludge +testitem nd 0(s50019)

15)Control blank ad

Volumeoftestsoksion:300(nL)
A: Peakarea(-)

B:Final vohume:5 al)
C: Rath of parton uedforalysis 2.5300
1D: Concentration ofperlcxsocanecacidfntestwater(gL)

D=Fx(AJACSastt)  (B/300)/C
Minimumdeterminationlimit:0.019(mg/L)

E: Averageconcentrationofperfluorooctanoicacid(mg/L)

F: Concentrationofstandardsolution :0.500(mg/L)

seeig 6

September 18,2003 New fb Gueer?
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Tables Calculation tableforrecovery ratebyGC-MS
(2-(perfiuorooctyDethanol

Suayvo 11s

Standard soln 1 50m 269
Water +2 Gerisoroocyetase | 2m 0m ws oo
Water + 2peruoroocyethaol 2 25861 os m2

Studge+2 perhoroocyDethnol-1 2096 02 ws mo
Sige+2 petoroceyechnol 2 2149 ous ws
Controlbank ad

Aout of 2perfsoooctehanoladded 0300 (ag)
Volumeoftetsolution:300(mL)

A: Paka(-)
B:Finalvolume:200(mL)

C:Ratio of portion sed for saa: 1
DsRecovery amount (0g)

DG x(A/A(Sundast)x(8/300)/C
E:Recoveryrte (4)

E=D/0300mp)x100
Fi Averagerecovery ate(4)
seefig.5

‘September 11,2003 Name k. Suu
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Table-6 Calculationtableforconcentrationof2-(perfluorooctylethanolbyGC-MS.

Sits 0m. ”~
DY wm -
ies nw seen
IM SONS.
iatin nam
pt wn

tmte 208 a
atFer
3 emt
C:Ratioofportion usedforanalysis:1

D:: Recovery rate:98.9(%)(Water+testitem)

81.0 (%)(Shadge+testitem)

+ Cs —T——SS)
AAA
Miniumdetermination limit: 0.014(mg/L)(Water +testitem)

or
73 AmoSET
6: Concentrationofstandardsolution: 1.50 (mg/L)
pba

ar
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Fig Chere of 80D
Test Noo 14115 (Test substance ew
Apparatus . Yoo ow
Cultivating conditions:Sentenirationest subseance 100 (se/)Reference substance( aniline ) 100 (epActivated singe 30 (semTemperature 250% TCDuration Soaavs(du1 18~aug 15,2000)
Note: poguiar condition

500 (me)Vesse1| sample descriptionio Lathdsy 28¢hday
[© [Sludge + Test substance] 2.8| 4.4 |s8| 7.4|

Sludge + Test substance]2.1 | 3.6|

[__@ [Sludge + Aniline
[©[control blank (B] [20[as| 60[72|
[8[Water +Testsubstance] 0.0| 0.0| 0.0| 0.0|

Too

3 wo -

3 eeei .
2 ow
i

iw ;
2 ;

20 : cn
328

° ei
7 Th 5 PACultivation Time ( 0~28thdny)

2003.08.15 Name __£ Qymmars
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Figa-1 IR spectrum of residue.
Study No. 14115
Sample: [6] Water + tost item
Nethod : KBr tabfet
Date August 26, 2003
Name CE pens
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Fig2-2 IR spectrum of residue.
Study No.: 14115
Sample: [1] Sludge + test iten
Method © KBr tablet
Date © August 26, 2003
Nene Flan
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Fig2-3 IR spectrum of residue.

Study No. : 14115
Sample © [2] Sludge + test item
Method © KBr tabet

Date August 26, 2003
Name: kfm”
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Fig2-4 IR spectrum of residue.

Study No : 14115
Sample © [3] Sludgo + test iten
Method © KBr tablet
Date: August 26, 2003
Name © k Goer
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Fig2 5 IR spectrum of residue.
Study No. 14115
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Method | KBr tablet
Date: August 26, 2003
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Study No. tetra
Instant MS: Micromass GuatI, PLD : asso PU-080 45-950
Sample __Prfuorsoctangic acid

HPLC Conditions
Colum _Locolumn00S

Sie 15 em x _48 om ID.
Eluent__ Methanol” /ourified water ( _8/2 V/V) #1 containing 0.1% formic acid
Flow rate _10_nl/min
Sample size 204 (Sobvent_ than

MS Conditions
lorzaton mode _ESI_
Detection mode_Negative

Function _uts
Source conditions ( Capilry _30_W, Gone _20_V. Temparstre _i50_"0)
Mass range (m/z) __100=1000

Dete_hne11,2000 Oper _L.Graven

Karu Liberatory Charicals Evaatio ad Rovere bins, Jamin

Fig8-1 Massspectrumofperfluorooctanoicacid(analyticalcondition).
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Study No. _1e11s

Instrument ___ Shimadzu0P-5000

Sample ____2-{perfuoraootyfthancl

GO Conditions
Column __H-FFAP(Fusedalles)

Size _25 mx_032mm iD, Fim ticks _052 um
Columtome. _50_%C (_3_min)= _110_"C, Tomo. rate _30_'G/rmin
Carer gas Ho
Column head pressure __100 kPa
Injection temp. _ 200 °C

Sample size __1 ul (Solvent_Methanol)
nit mode _Spitess
Sansiing time _20 in

MS Conditions
lonzaton Mode _EL_
Detection Mads _Positve
Mass range (m/s) _50=600
Interface temp. __230 °C

Date _ ne 11,2000 Operator __& Dymma

Kurume Laboratory, Chemicals Evaustion and Rosearsh Insite, Japan

Fig9-1 Massspectum of2perfuaroaeyethanol analyticalcondition).
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Fig.10 -1 IR spectrum of test item measured beforeexperimental start.

Study No. : 14115
Sample: Test item
Nethod | Kbr tablet
fats July 10, 2003
lame. £ pur
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Fig.10-2 IR spectrum of test item measured after
exper imentalcomplet on.

Study No. : 14115
jamle : Tost item
Method © KBr tablet
Date: August 27, 2003

Neme # pun

600126



| nn

Relenmce IR pecttum supplied by sponsor

500127



Amendment to Final Report

KuumeLaboratory
ChemicalsEvaluation and
ResearchInstitue, Japan

1 Tite Biodegradationstudyof C81)bymicroorganisms

2. Study number 1115

3 Content 453 Recoverytest andblanktest(page 19)

4 Reason Wiiting exror

5 Contentofcorecton

*Recovery ate ofthe testsolutions (wate +etitem)
996%, 982% average 989%

Recovery tat ofthe testsolutions(sludge + tetitem)
805% 815% aveuge 810%"

iscomectedto

*Recovery ate ofthetestsolutions (water + 2-(perflvorooctybethanal)
996%, 982% avenge 989%

‘Recovery rate ofthetest solutions (sludge + 2-(perfluorooctylethasol)
805%, 815% average 310%"

6 Approval

Date October 10,2003

Study Director Signedinoriginal

Yasuko Matsunobu
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