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L Substance name and TRP Identification# (for Noack shipment) ofthe polymeric product
Substance name: AAA Lot. XXX (TRP Identification #: BBB)
AAA Lot. XXXX was purified for biodegradation test and named AAA purified (TR

Identification #. CCC). The purification process and characterization of AAA purified were detailed in the
report”

2. Characterization of the polymeric product
2:1 Size exclusion chromatography (SEC)

SEC of the polymeric product for molecular weight analysis was conducted according to OECD
guidelines’ and the result was shown in the previously submitted report” inclusive of the comparison
with the purified polymer. Here the analytical method and result are omitied except for the isolation and
preparation ofhe polymer from the produc,

2-1-1 Isolationof the polymer from the product
At first the polymeric product was shaken well for homogenization. 1 ml of the polymeric

product and 5 mi of isopropanol was mixed ina centrifuge tube and shaken well The precipitated polymer
was separated by centrifugation (6,000 rpm, 10 min) and following decantation. The precipitate was then
dried in vacuum condition for 20 hours in room temperature. The isolated polymer was dissolved in the
mobile phase by 0.75 wi% by shaking for several minutes and stand for overnight, The solubility of the
polymer was sufficient: no precipitation or insoluble fraction was observed and the solution looks
completely transparent,

2:2 Determination ofPFOA in the polymeric product
The method validation and determination in this section was conducted according to the

Attachment 1of tis report,

22:1 Test and control substances
“The test substance, pefluorooctancic acid (PFOA, 98.9 %, lo. CIT001401), and the surmogate

standard, &-hydrohexadecafluorononanoic acid (9H-PFNA, 97.85%, lot. CS8002501), were purchased from
Daikin Fine. Chemical (Osaka, Japan). Distilled water was produced in-house and checked for
contaminants by LC/MS before use. Distilled water was filtered heough a pre-column, Preclean-ORG (GL
Sciences Inc. (Tokyo, Japan) placed between HPLC pump and auto-sampler. HPLC grade methanol
(MeOH), reagent grade ethanol (EIOH) and isopropanol (IPA), and reagent grade ammonium acetate were
purchased from Kanto Chemical Co. In.

In order to avoid contamination, disposable lab ware (tubes, pipette, etc) was used. 2 mmol/L
ammonium acetate solution was prepared by weighing 154 mg of ammonium acetate and dissolving in 1 1
of distilled water,



‘Chemicals Company, ASAHI GLASS CO, LTD. oars

2:2:2 Preparation of fortification standards
50 ug/mi and 100 ug/ml PFOA solution was prepared using a solvent (2 /8 (wi) mixture ofdistilled water/ethanol). 10 mg/ml 8-2 alcohol solution was prepared using isopropanol (IPA) for solvent

for the use of later section (2-3).

22:3 Preparation ofa surrogate standard
100 ng/ml 9H-PENA solution was prepared usinga solvent (1/1 (wt) mixture of istiled water/

ethanol).

2:2:4 Preparation of calibration standards
0,0.1,0.2, 0.4 mlof the 100 ug/ml PFOA solution was diluted by IPA up to 5m. 100 ul of the

each solution and 9m of 100 ng/ml 9H-PENA solution was mixed in a vial. About 1 ml of each solution
was filtered through a 0.2 yum filler, Milex-LG (MILLIPORE, U.S.A), ino an auto-sampler vial andinjected twice into LC/MS conditioned as follows.

2:2:5 ExtractionofPFOA from the polymeric product
Before the sampling of the polymeric product thy were shaken well without generating bubbles

to homogenize the polymeric product. 1 ml of the polymeric product was put in each of four centrifugation
vis. Fortification of PFOA and 8-2 alcohol were conducted as listed in Table 1. Fortification of 82
alcohol was conducted fo the use of later section (2-3). IPA was added into all vials uni otal amountwith fortification solution was 5 mi. After puting a Ji, each of five vials (with the blank) was shaken
vigorously and the precipitation ws separated by centrifugationat6000 rpm for 10 minutes, About 3 ml of
each supematant was dealt out fo 8-2 alcohol determination by GC.

100 ul of the cach supernatant and 9ml of 100 ng/ml SH-PFNA solution was mixed in a vial.
About 1 ml of each solution was filtered through the 0.2 um fir into an aut-samplr vial and injectedinto LC/MS conditioned as follows These procedures were repeated once again for the verification of thereproducibility.

“Table 1 FortificationofC8 precursors and PFOA
Sample Fonification
CL 0mpmis2acol moa
Ta ou Cow

B soul 10001X 50 ug/ml
c 100 100 WX 100 g/m

200m 200 1 X 100 pgm

22:6 LOMS analysis
LC/MS analysis ws conducted with the conditions listed below.
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<Instruments>
(yLems

HPLC Agilent Technologies, Model 1100
Mass spectrometer Agilent Technologies, Model 1100MSD (SL)

(2)LC column Imtak (Tokyo, Japan), cadenza CD-C182 mm (diameter) X 100 mm
@rc Hewlett Packard Kayak PC Workstation OS: MS-Windows NT 4.0
(@) Software LC/MSD ChemStation, Rev. A. 08. 03
(5) LOMS vial 2m vial for auto-samplr, Chromatography-Convenience 400-C80, Tomsic

(Tokyo, Japan)

<Analytical conditions>
(1) Column temp. sc
(2) Mobile phase A:2 mmol/L ammonium acetate

B: Methanol
(3) Gradient condition time/min 05> 2 515 15015 25

BS ST3575 1005100557 557
@) Flow rate 0.3 m/min
(5) Injection volume SL
(6) Retention time PFOA (4.3 min), 9H-PFNA (2.5 min)

<MS operating parameters>
(1) Tonization mode Electrospray (ESI) (negative ion mode)
(2) Fragmentor voltage ~~ 100V.
(3) Ton monitored miz =413 (CF15C00'), 445 (CEH(CF:),C00)
(4) Desolvation temperature 350°C
(5)Nebulizergas N
(6) Desolvation N: 12 Limin

22.7 Resulis
Twocalibration curves for standard addition method are plotid and shown in Fig. 1 for the ratioOf (peak area of mz = 413) / (peak area of m/z = 445) as a vertical axis against the amount of PFOA

fortification (ig) as a horizontal axis. The coefficientsofcorrelation are more than 0.9990 forbothcurves,and the amounts of PFOA determined in the polymeric product are (CBI) ppm and (CBI) ppm (average(CBD ppm). (CBI) ppm is equivalent to (CBI) molkg (specific gravityofAAA is (CBI).
‘Two calibration curves for PFOA calibration standards are shown in Fig. 2 for the same axis withFig. 1. PFOA is not detected (zero count) for 0 ug standard (blank). The coefficients of corelation are.more thn 0.9995, and the recovery defined as (th slope for the standard addition) / (the slope for the
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calibration standards) was 955. All the linearity of the calibration curve, reproducibility of the resul, andrecovery satisfied the criteria stipulated in the attachment 1.

(CBI) [C3]

Fig.1 Calibration curves for AAA Fig. 2 Calibration curves for PFOA.by standard addition method calibration standards
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2-3 Determination of 8-2alcohol and C8precursors in the polymeric product“The method validation and determination was conducted according to the Attachment 1 of hisreport for 8:2 aleshol. C8 precursors other than 8:2 alcohol were determined by absolute calibrationmethod using4calibration standards, and not evaluated by standard dition method,

2:31 Test and contol substances
“The test substances used in ths sction are listed in Table 2. These substances were used withoutfurther purification process.

Table 2 The test substances used in 2:3
Standards Origin Purity by GC2 acon Reagent grade, purchased from

Dakin fine chemical (A-1820 ot, A18202601)
Received from Seimi Chemical Co,, Lu.82acrylte 9.71 (FID area)(Kanagawa, JAPAN)

820lein Prepared in-house 99.75 (FID area)
Reagent grade, purchased from

CO th iodide Dakin fine chemical (11820 ot. 118200701)
CH iodide Prepared in-house 89.77 (FID area)—— Pepedinhose 87(Daman

23:2 Preparation of fortificationandcalibration standards
Mixture solutions of 8-2 alcohol and C8 precursors were prepared using IPA as 2 solvent aslisted in Table 3,

‘Table 3 Preparation of 8-2 alcohol and C8 precursor standard solutions
g/ml IPA solutionStandard _§2alcohol 82acrylale 82olin C8 ethyl iodide CS odideA 10 10 10 10 1B EY 50 50 s0 5c 500 00 s00 s00 50> 3000 3000 300 3000 30—X00sow swe 3m

2:3:3 Extraction of C8 precursors rom th polymeric product
Extraction proceduresof 8-2 alcohol and C8 precursors are explained in 22.5,

23:4 GC analysis
GC analysis was conducted with the conditions listed below.
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<Instruments>
WGems

Gc HP S890 series Il with auto-injector
Integrator HP 3396C

(2) GC column (CBI)
(5) Auto-sampler vial 2m vial for auto-sampler, Chromatography-Convenience 400-C80, Tomsic

(Tokyo, Japan)

<Analytical conditions>
(1) Injector temp. 20°C
(2) Oven temp. 40°C (2 min)=> 10 *Cimin 5 170 °C (0 min) >30 *C/min

> 250°C (10 min)
(3) Transfer line temp. ~~ 250°C
(4) Column top pressure 15 psi constant
(5) Split flow 50 mmin
(6) Injection volume wl
(7) Carrer gas. He (99.995)
(8) Retention time (Rt, min)

Re: 12:2 min (8-2 alcohol)
RE 14.4 min (8:2 acrylate)
Ri: 5.4 min (8-2 olefin)
Ri: 13.0 min (C8 ethyl iodide)
RE 7.4 min (C8 iodide)

2:3:5 Results
Calibration curves for determination of 8.2 alcohol in AAA by standard addition method arepoted and shown in Fig. 3. Two curves from diferent runs, which include the diferent pretreatment runs,re reproducible. Surtogate standard is not used in this section, therefore, the vertical axis is for GC FID.peak ara (7%) and the horizontal axis is for the amount (ug) of 8-2 alcohol fortified to the mlpolymericproduct
Thre calibration curves for 8:2 alcohol calibration sandards are shown in Fig 4 for theequivalent axis with Fig 3. That i, the horizontal axis of Fig. shows the amount in Sm IPA, which isequal to the amount in ml polymeric product supposing that the recovery is 100%. In the same way,aibraion curves for calibration standards for C8 precursors are shown in Figs, 5-5,[The results are armanged in Table 4. All the reproducibility and recovery satisfied the criteriaprovided in the Attachment 1.
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C2)

Fig. 3 Calibration curves of 8-2 alcoholby standard addition method
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Table 4 Result of determination for 8-2 alcohol and C8 precursors

TT Taces -MEER,
me —

sre
Er

[a :

2-4 Weight% solids

Betore the analysis, weighing bots wer rid in a ove set at 120 °Cfo more than 30 minesdf fo colin ina desiccator for 15 minis, Abt 10 polymer produc ws sighed prc,into a weighing bole fe mixing wel. This ol was put i th oven for hours, and fies to 2desir for 15 minutes. Th weighing bot was weighed and the solid content ss coco, To.resultwas(CBI)%.

.
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2:5 Determinationoftotal inorganicfluoride
Total inorganic Muoride, the amount of fluoride containing in the polymeric product without suchpreament 2 combustion, is determined by uliafiliaton of the polymeric product and subsequentdetermination using ion chromatography. At first, 2 ml of the polymeric product was fered usinglailation membrane. Afer fiation, 1 mi of the polymeric product (containing practically nopolymer) was diluted by 4 ml of distilled water and injected nto anion chromatograph conditioned below,

2:5:1 Apparatusand conditions
Ultrafiltration
Membrane ADVANTEC Ultra Filler Unit USY-1
<lon Chromatography>
Ton chromatograph Dionex DX-500
Column Ionpack AGIIHC x2
Mobile phase KOH aq
Flow rate 1.0 ml/min
Gradient condition time/min 0553 717205 30

BmM 2323603605 25 2
Injection volume S01

Suppressor ASRS
Detector ‘Conductive Detector

2:5:2Procedureofdetermination
Absolute calibration curve of fluoride was generated for calibration standards consist ofpotassium fluoride. Fluoride content of the polymeric product was determined using this calibration curveby absolute calibration method.

2:5:3 Result
Fluoride was determined to (CBI) ppm in AAA.

2
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2:6 Determinationoftotal organicfluorine (TOF)
TOF was obaincd by combustion-pyrohydrolysi, fluoride rap into aqueous alkaline, followedby determination by on chromatography. At first, sbout 20 mg of the polymeric product was heated on ahot plate Se at 120 C for 30 minutes. Then, known amount (2-3 mg) of the posymeric product wayintroducedinto a combustion-F ion analyzer conditioned belo,

< Apparatus and conditions >
Instrument (cal)

Combustion conditions.
(cy

Ton chromatography conditions
Column Tonpack AGI2+AS12 (Dionex)
Mobile phase 2.7mM Na.CO,+ 0.3 mM-NaHCO,
Injection volume 10 uL.

Suppressor ASRS
Detector ‘Conductive Detector

<Procedure of determination
(Calibration curve of fluoride was generated using an ion chromatography for calibrationstandards consist of potassium fluoride. TOF of standard poly(eraiuorothylne) (PTFE, preparedinhouse) was obtained nd compared with he theoretical value of 76 wis, TOF of the polymeric producthee determined using the calibration curv by absolut calibration method and cotcted by the recoveryofstandard PTFE.

<Result>
TOF of standard PTFE was 71.1%. Therefore the recovery of the combustion was ealulated to93:5%. TOF of AAA was (CBI and comecte o (CBI usin the recovery of standard PTFE, TORcalulted from the composition of the polymeric product (theoretical amount) were (CBI, Empiricaland theoretical values were in good agreement for the polymeric product,

3.
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2.7 Calculationof total carbon
“Total carbon i the polymeric produc is estimated by caleultion based on the sample calculationof Atiachment 2. Carbon content is calculated to (CBI),

2-8 Calculationof Molalityof 8-2 alcohol
Molaiyof$2 alcohol inthe polymeric product s estimated by calculation based on he sampleelutionofAachen3. Molality of8-2 alcohol is caculsted to (CB) malik.

3. References
"Purification and characterization of purified Telomes polymer by Asshi Gass, submited to EPA onMay07,2004, contains TSCA CBI
* OECD guidelines 18 (‘Determination of the Number.Aversge Molecular Weight and the Molecular‘Weight Distribution of Polymers using Gel Permeation Chromatography”)* OECD guidelines 119 (‘Determination of Low Molecular Weight Content of a Polymer using GelPermeation Chromatography”)
* Iemura,T. et.al J. Chromatogr, Vol 1026/1-2, pp 109-116,(2004)

Se
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Attachment 1 - Validation Example

A simple validation method © deeimine PFOA in the purified polymer s proposed. Equivalentmethod can be employed fo the determination of C8 precursors and for the determination of PFOA anC8 precursors in polymer products,

‘Standard addition method to determine PFOA in the purified polymer3 Known amount of PFOA (54) me is added 10 the purified polymer by addon ofp mi of mg/mlPFOA. cthanol solution. A ze adiion sample and two samples containing varied concentrations shootprepared (hee concentrations in all. The amount of the addition shouldbe in the range of 0- 5 timesof expected amount in the purified polymer.

For exampl, i 1 ppm PFOA i expected in the purified polymer, 00, 1.0, 20 ug PFOA is added to the1g purified polymer.

PFOA is extracted by ROH (MeOH or EIOH) addition, ulasonicaion, and centrifugal separation.‘Soxhlet extraction by ROH may aso be available. Final volumes for al samples must be identical,

Extracted ROH is introduced into the LC/MS/MS) afer the dilution if necessary. Dilation solventmaycontin water to prevent band broadening in the HPLC column. Intemal standard may be added into theexacted solution forthe compensation of the Muctation ofinjection volume and MS sensitiv:

The standard addiion calibration curve is plotted aginst the added PFOA weight, The vertical axis isPFOA area (count) or (PFOA ata (count)/internal standard area (count).

£16 the calibration curve (ax + b) satisfied the criteria of B® > 0.99, it s valid,

& PFOA content obtained fromth calibration curve where PFOA content= ba ory-ntrcept.

h. Example calculations are shown below.

15.
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PFOA concentration after extractionPFOA added to the Ig purified polymer ” PFOA areaand dilution based on 100 % recovery
Im emi count00 000 30.30010 002 68.50020 004 113000

oy - ¥ = 41350000x4 2250000none | | R099
samo | !

| ostundat sasionon |!
000000200)

PROAGOoNent = O71 ugg = 071 ppm

Reproducibilityofthe method and homogeneityofthe purified polymer8 is repeated once more (2 mes in al) or subsamples of the same purified polymer.1 he two PFOA values rc witin he 15%of thee average value, both te reprodaciiy of th methodnd homogeneityof the purified polymer re sufficient, and the PFOA value is the average value,
Recovery criteria - Calibration curve or the standardsFour concntations of PFOA soon containing. solvent lnk no extracted solution bot pure sandardsoluons) ar nected ino LMS. The composition of KOH and water i he solvent shouldbe ingenih hat ned in he standard adiion method (0). tema andar shouldbe sed by simits,he concentration ange should be cquivalent 10 the iandard addition range conducted in, The proShould no be detectedo les han 20% of he count ofthe lowest iandard concntation for he solveblank. The calibration curve for the standards s plotted.the calibration curve (c*x + d) satisfied he criteria of R®> 0.99 it is valid,Recovery is deinea the slope fo th standard ain) (he slope for the standards.18 the recovery satisfied the criteria of 70-1209, it i valid

Example calculations are shown below,

.16.



Chemicals Company, ASAHI GLASS CO, LTD. oss

Calibration curve for the standards>
PFOA concentration PFOA area

g/ml count
000 10
oor 27000
003 75,000
00s 130.000

Joo (com) .
ye 26750000+

| soo100000 Room
[—

00 ©calbrationcurvefornnd
nom e251T03x0 93220i | Res

ofe_om0_om omape

Recovery: 2067500 = 080 = son
2574746

Recoveryisaffected by bo the mati effet and extract ficiency:Recovery doesnot mean the value (PFOA determined) (amount of PFOA in the puri polymers), buthe value (PFOArecovered) (PFOA added it the purified polymers). The recovery bad ot mesdeinion i practically impossbe 10 aban because ll POA in the pried polymers must be xia,Generally the recovery is determined based on ater definition,

te
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Example method details
“The amount of the purified polymer: 1g
Expected PFOA in the purified polymer: 1pm

‘<Standard addition method>
1 000,0.10,0.20 ml of 0.01 mg/ml PFOA EXOH solution i added 0 the 1 g purified polymer.2 4.80 5.00 ml B(OH is added to the each polymer (total 5 mi EIOH)
3 PFOA is extracted by ultrasonication and centrifugal separation
# 0:1 mi of extracted ROH is taken out into a vial and 0.9 ml of (EtOH water = 1:1 (wt) isadded and mixed well.
5 The mixturei introduced into the LOMS(MS).
© The standard addition calibration curv is plotid against (PFOA weight added) / 1g, Thevertical axis is PFOA area (count).

Calibration curve for the standards>
7 000,001, 0.05, 0.05 kg/m PFOA (EOH:water = 1:1 (wt) solutions (no extracted solutionbut pure standard solutions) are injected into LC/MS(MS).
8 The calibration curve s plotted.
© On the same graph, standard addition curve is plotied by PFOA concentration for theextracted and diluted solution as horizontal axis,
10° Mthe “recovery”i 100 %, the slopes of two calibration curves are expected to be identical,

18-
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Attachment 2 ~Example Calculationsof Carbon Content

[The example is based on the estimation that the purified polymer is based on sg. 4 ifeentmonomers used in the following weight percent

60% RICH.OCOCHSCH,
(the RE chain distibution average may be equivalent for fy)

35% CisHy0COCH=CH,
25% HOCH.OCOC(CHy)=CH,
25% HOCH;NHCOC(CHy)=CH,

Monomer type Formula Mw Cecontent
[g/mol] 1%Ri(= CyF15)C;H,0COCH=CH, CI4FIOHT02 5682 206CisHyOCOCH=CH, C21H4002 3245 m2HOC:H,0COC(CH;)=CH, C6H1003 130,1 554HOCH:NHCOC(CHy)~CH, cshno2 11531 522

On that basis the C-contentofsuch a polymer wil be17:76% (29.6x 06) fo RICH,OCOCH=CHe for Rtaverage COF19)
27.02% (77.2x0,35) forCisHy;0COCH=CH,

1.385% (55.40,025) for HOC;H,0COC(CH;)=CH,
L305%(52.250.025)forHOCH,NHCOC(CH,)=CH,47.47% Sum

The carbon content in such a polymer will be approximately 47.5%.

19.
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Attachment 3 ~ ExampleCalculationsofMolality of 8-2 TB alcohol in polymer
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