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Table-1 Calculation table for percentage biodegradation by BOD

Table-2 Calculation table for recovery rate of test item

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

Table-4 Calculation table for recovery rate of 13F-AcOH

Table-5 Calculation table for percentage biodegradation of test item

Table-6 Calculation table for percentage production of 13F-EtOH

Table-7 Calculation table for percentage production of 13F-AcOH

Table-8 Calculation table for percentage production of acrylic acid

(test solution for analysis of acrylic acid)
Reference 1  Calculation table for percentage detection of acrylic acid (CO2 absorbent,
test solution for analysis of acrylic acid)

Reference 2  Caloulation table for percentage detection of acrylic acid (COz absorbent)
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Figures

Fig.1 Chart of BOD

Fig.2-1 Chromatograms of GC analysis for calibration curve (test item)

Fig.2-2 Calibration curve of test item

Fig.3-1 Chromatograms of GC analysis for calibration curve (13F-EtOH)

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

Fig.4-1 Total ion chromatograms of LC-MS analysis for calibration curve (13F-AcOH)

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

Fig.5-1 Chromatograms of HPLC analysis for calibration curve (acrylic acid)

Fig.5-2 ‘Calibration curve of acrylic acid

Fig.6 Chromatograms of GC analysis for recovery test (test item)

Fig.7 Chromatograms of GC analysis for recovery test (13F-EtOH)

Fig.8 Total ion chromatograms of LC-MS analysis for recovery test
(13F-AcOH)

Fig.9 Chromatograms of GC analysis for test solution (test item and 13F-EtOH)

Fig.10 Total ion chromatograms of LC-MS analysis for test solution (13F-AcOH)

Fig.11 Chromatograms of HPLC analysis for test solution for analysis of
acrylic acid (acrylic acid)

Fig.12 UV spectrum of acrylic acid

Fig.13 Mass spectrum of 13F-AcOH

Fig.14-1 IR spectrum of test item measured before experimental start

Fig.14-2 7 IR spectrum of test item measured after experimental completion

Reference 3 IR spectrum supplied by sponsor
Reference 4  Chromatograms of HPLC analysis for COz absorbent (acrylic acid,
test solution for analysis of acrylic acid)

Reference 5 Chromatograms of HPLC analysis for COz2 absorbent (acrylic acid)
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13F-SFADESAEYIT & A IRERER

HEBEHF
(O EBEHERE 100mg/L
Q) EEBRBE omg/l. (EBHEEEE LT
R B E E 300mL
@) RBRIRERIEE 25£1°C
(5) PRERR R 280 (GEXT)

SRERROHOMER S

(1) AR EEENEEBIC L 5 &L FOBREEE (BOD) OHIE
QD HRZa< T 7 40— (GC) I X HHBRMEDERLT

F DD

(Y HARZa~w 777 4— (GO) [T LB~ T NFa~F Ty ) —LDOER
Saxiin

Q) HE s n~ M T 7 4 ——E&OWE (LCMS) X 533,44,5566,7,7888- 11
FhNAaity 2 BOEESH

() BEEEY o< T 74— HPLC) 1oL BT 7 U NEBEOERSH

HEBRER
(1) BODG AR 6%, 13%, 12% ¥ 10%
(2) TERME NMRE (GC) 11%,  13%, 8% T 11%
& o

ARBREAETIZROT., —HOEBRHERENL, 77 UNEE 2~V ThdnR
ANFUANTE ) — R UB 344556677888 NI T AT AT FBRIBER
Uiz, R LT 7 DA BRO—ERITREEY ARIRFICBIT L. B IIHEDIZLY
SEEENTEELZLNS, £, BWE., 2-(-V TG aAF )R E S
BUB3,44556677888 I FH 7Nz oty 2 BEISHENTIIRE L.,
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FREBEIZBVTISF-SFAIL, ROAHELZFTLLDLT 5,

1.1 4 7
33,4,4,5,5,6,6,778,88- M) FhoAFut s FA=F ) F—}

12 #HEAg

# i I
|
Hzcmﬁj
C=0
OCH,CH,CF,CF,CF,CF,CF,CF;
5 F =K CuHF1:0n
5 F E 418.15
CASE & 17527-29-6
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21 HHREROy FEET

fit 8 F A F o TERET
oy FEE 6X002
22 #h B
HEHE 99.7%
NI . ARG 03%

PR I IMEE100% & LTE D |- T-,

23 HEBRMEORESR
RBELERMEORARIRA LS L& AERFERFTO LERE AT b
—E§AZ RS LT (Fig.14, Reference 322f8) ,

24 ER{LEHMERT
FRICBTAMER EAFHEE

s fe 78°C (8mmHg)

v B 1.554g/em’ (25°C)

w B E i T
DRAFNANFFR AR (BECRSES
Tz b R (EBIRA)
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L B kA T T OA R T ARENR.1%Z 785 X 5 1250g/LEaR T &5
L, “OBREXERIESYEL, BB LU TERSRLE L, BEREEII2S+2T
& L,

s ZAm—R RT B, DABTIKES Y UAEELENSGLIZRD L DI
EEl - USHE L. KEREF b U A TpHE 7.0 1L0ICTE LT,

33 EFEHRUHEH
EHEROEEDREL T 5720, 5%, EBEROMEEUTENES RO
RS EET S L L LIC, BEEROITAM, pH, BERVBFERIREL
CREL. BHEE ([FEIEYESICRABBOEECOWT BR) OfEEN
ThHIEERRLE, IOBREPEF—F L UTRE Lz, TEEBROLEYRIL
WEYEFBEEEYAVTHEEL, EF0RVWI LR Lz L TRBuTH LT,
F. SRTREZERML TH 51985 0OEEHTREFER L,

34 JEMEROEREOSBREOERERBGR
(1) TEHEIBTROIEME D R
EREE & B\ TS S TeE BRSO B E E AR L,

(2) IEMETBIRME RS B
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(1) FEMER OB RIREDRE
EMIEROEMERIET A -0IC, BEDEREELZIIELL.
WMEFIE [TEHEKRER FiE, HBWE) (ISK0102-1998 Dl14.1)
IZELTITo7,
P E N B 20065511 H20H
Bl E R R TEHETS IR OB E IR I3780mg L TH o 12,

(2) EEEEREOHR
TR KRBT, £ FRBENERE] (JISK0102-1998 O 21) I
ED LR OATE., Bk, CERUDEZNENIMLICKEEVK (GRS AA
SEEH) R TILE L. pHEZOICHEEL,
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SEFDEMICIBRAFORERELETIL R ERT 2120, EMEL
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42 FBERORH
SREATSL L cE R | BERE A TR0 F TS L, 26D T,
A3DEHTEERT- T,

(1) HBRDERTT =V O

(@) Ok+#spmE) % (fF, #:EEs (1)
WEREIRE N 100mg/LIZ 25 X 510, RBAERITEEIK300mL Kk UHEEE
19.5uL [ERINE30.3mg=19.5pL X 1.554g/em’ (BEE) 1 & Ahic, BEARRHI~1
i) UTHRLUTEM L

(b) GER+EsmE) % GE, #EEE 2] [B] [4])
ESEIEEE A 100mg/LIZ /2 B X 51T, BRRARICEREEE BoomLrLEE
BREMRE (238mL) ZELIWVWZE] RUEFEN9.5pL [HRINE303mg
=19.5uL X 1.554g/em’ () 1 # AN, HRREHIvA 732 ) v THR
LTHMLU,

() (BIR+T7=Vr) % (18, FEBESR [6])
7= Y CORBESI0myLIZE S & 9, RBRARICEMERE [300mL)r b
FEMERRIEE 238ml) 2Z L3N -E] RUT =V »29.5uL [HIIE30mg
=29 501 X 1.022g/em® ($EEE) 1 AN, 7=V idwA 7 ai ) P ToR
LTHEMLE,

@ FERIF7FR (18, #EEE [51)
BERZN IR LT AL [300mLds HIBHEIETREMIEE (238mL) ZELI[W
8] AN,

(2) EPEGIROEE
1), ERRADORBI.OEETHM L EEEREY BBHEREL LT
30mg/LiZ /e s K D ICHERE LT,
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(1) RRPIEREE
PR REE R HE ERERE
[EEER CEE=Z=> b KeaBaR
7 REEE BT 7 A A8
R B E & LI o300mL AER#AE HWz,
42 BBIEOREIZBT D
(a), MRV : EEEDEAURTERER
(©) : i BAYELERI
PREE AT X AR V—=HF A4 A5, Nol '
(FryeptigE T —BLRRBIRA)
42 REEOTBUC BT B(2). ORWAORBRER LBEL= v FOBEEICH
Ty ZfFEDF2—TEER LT,

QRELE

R R E 25+1°C
B tiie s 200 288 GEXT)
B B F B T S RF w7 AR —TF—|T L A EEERERE

(3) % ¥ % By
7—maFEA

44 BE, HEE
(1) #l £
R, RBREORREZEHEREE L. £, EEOFHRREEE
ARl
(2) £ FREEEEE (BOD) DEIE

BEEET, RBREOBODOE LA ERIICT — 2 MEEETHEERSEL T
BE Lz, £, HREEEE N ERTSR LT,
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45 SREBREOSHT

HRPIR TS, RBETOEBRMER T HRBOSRERS TERINZEL
(AT AF a~F AN F S/ (BT, 13F-EOH & BERE) {22V THH
Ufe. 7. WRmER O BF-EOHSTOBR LY . F OO L OERATE
XN, ERNTEENT3344.55.6677888 )T hTNF s F B

(CLF. 13F-AcOHEBEE) Im oW ULz, 728, SBRWEREREETH TS
To s, REBIEOpHITRIE Lizdo 7,

13F-EOHD AR o TERP TR EINT 7 U VEE [TEROTREEE 5(2)-984,
BAHE] ICoWTHL, ZOSREZ T 22O ORLERECR O THRYE
BOBE-EOHDERIC L A1BERE 2 b, k&, BBRiEEHREL T 7Y
NEEOSIICHE LT 4.68H) |

451 BERIROETNLIE
(h+EBmE) %. (ER+ERDE) RRWERT 7 7 RORBRIKIC
SWTLLFO 7 0 —2 ¥ — A ICHE - TRHLERIER 1TV, B E R UN3F-EOH
BSWT BEBOARAI O 57 4 — (GC) #Fh HUICI3F-AcOHZE FHT
+TAREDOEE S nw NI 4 ——EESITE (LC-MS) REZFHHELE,

Fra—RAFE—h

BRI 300mL
- H (BBE, 215E)

~FpF L 50mL (AARVY F—)
B (v SR F o 7 AT —, 507D
T bY A 90g (EIRTA)
~FEETF L 40mL (ARV Y F—)
-iRE D (SHRED

KR Feft~F VI

- A AE (1PSAHE)
- EZ 100mL (FEEET=F A, ART TR 3)

F SR ImL (R—A Aty b)
- CER 1omL (FER= PRI, ARTTAI)
GCRH P B ImL (R BNy B
PR R OI3F-BOH T c R 1SmL (FERF=RUA, AARATTRI)

LC-MSEEH
13F-AcOHSHY
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AR AT - TELNEGCREHISDWT, TROEERFICESSHENE
B ON3F-EOHZ HHF LTz, GCRETTOEBRHEDBREIX, 7a~  /J7ALET
1B & LT BRI my/ LD B — 2 T & GCREIO B — 7 i & 2 L,
S TR (TableS, Fig9BM) , F/-, 13F-EOHDBENR, 7n<w 774
BTN BRI 2me/L D O — 7 i & GCREIO Y- 7 R L B E L.

HBIEE L TRDE (Table-6. Fig9ZH)

Y S EREDEETRIL. /A XL~ AEEE L TI500uV - sec (EBRHERE
30mg/L, 13F-EtOHEE38mg/L) & L7z,

(a) E & & F

# a5
m o &=
7 7 VN
BT AR E
B =EE
REEALRE
Fr T TR
7 AR
7K E
2 &
= AN K
AN E— K
A7V w b
BmOH
B BE
Jik B

HAZa<w v I 7

Hewlett Packard®{ HP6890 Series
KFHA A bgIiEE (FID)
DB-17  [EE 025pm
30mX025mmiD. 7 =—A K] Al
— 140°C (Omin)

40°C  (3min)
15°C/min
200°C

~1 A
1.0mL/min
40 mL/min
400 mE/min
Tul

A7 vk
5:1

200°C
Ly 9o

_12.._
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(b) EIEER O
Sy HTRRE R PR E I (R I3F-EIOHIE E 23R i B 1r 0 DIFTEEIE OB TR D
s e B i

@ HHRYE :
#1950l [BEBRE30.3mg=19.5pL X 1.554g/om’ (FBEE) 1 43 ER L,

B I /LT AR L T1010mg/LORBRIE R RM Lz, Zh 2 Bg=F /LT
FIR LU T303my/LOERERE - L,

@ 13F-EtOH
13F-EtOH (BREAZSTEHAES) ¥15.0uL [13F-FEtOH 25.2mg=15.0pL X 1.678g/cm’
(BREE) ] & 5YER L BEER F /KRR L C839me/L O 1 3F-BOHISHE & M L7,
INEFEEE S FATER L C252mg/LOEEREK L L,

%5 i i3 99.8%
= 180804
HMIEE100% E LTER Yo7,

(c) MERRDIERL

O #HRmE
(YD DIEHEYSTR O PR L FEEIC LT75.8, 152R UB03mg/LOIEERR = B R
Lz, b ER@DEESEESTHHL, BohicthThose< b7 A
Fov—rEEEREICL OREREIER L. Fig2H)

0]

@ 13F-EtOH
(DO DB HEGEE OTEL & R L T62.9, 126 R U252mg/L DR R 2 AR
Lz, ZhbE@OEEEEIH-THITL, BohEhEhos o< 77 A
Fovr—rEEEBEICL VRERZIER L Fig3Zh)
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() Wfk 7 o= v 777 4 ——EEHNINEIL X D13F-AcOHDEZFHT
BB X {T-> TELNEZLCMSEEHZDWT, TREOEEEHFICESX
13F-AcOHZ 44T L7, 13F-AcOHZLC-MSTHHTrLiz & Z A, HEHKIT6IRT
T548DEA F U BRBENRTZD, T bESIICER Lz, LCMSHEEH D
13F-AcCOHDEEIL, F—2AAF 2 uw 7T A ETHLNIEEER
2.00mg/L.0O E—2 FE L LC-MSHRE O V¥ — 7 WL Z LB LU HIFHE L TR
(Table-7. Fig.10ZH) .
E— 7 EREROEETRIZ. /A4 XL k2FE L T00 (13F-AcOHEE
0.019mg/L) & L7z,

(a) T & 4

2] 7= k7 a~ W57 —EESWE
BEyav b 57 Watersil Alliance2690
CHEarE Watersil ZMD

WEr a< 77 7 &E

F v wis L-column ODS
(15em X 2.1mmLD., {LFZVEFFMITITERER)
H T s RE 40°C
wWOBE &’ A (80%) : 7E b= UASEEE (500/0.25V/IV)
B (20%) : K™/ EEE (500/0.25 V/V)
i, 0.2mL/min
= AN = 1pL

*6  AGEREBAKER AT A TRE LTZK,

AL AL S
A A Ak & L7 AT b—o F ot (ESD
mHA T B A
mOH B BIRA A T2V 27 (SIM)
BIEA A (miz) 376.9, 754.8 (Fig.13&:HR)
A FVIRBE 120°C
BERYATLRE 350°C
= — v EE 20V

_14_
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(b) EEHERIR DT
SHFREI P O I13F-AcCOHEE 2RO D - H OEERROFBRITKOL I IZ
T=7
13F-AcOH (GREAESCERMELE) "100mgZ EREIZIIND D, T =R I IZ
TAAE L C1000mg/LD 13F-AcOHREZ M L=, ZhE7TE F=F I ATHRLT
2.00mg/LOREERSIR & LT,

*7 el 24 99.4%

av hEE $6X01
BEI00% & LTER DTz,
() BREROERK

(L)Y DEXESR OB & FEEIC L T0.500, 1.00% TR2.00mg/L OB 2 RN
Lz 2 bR @DEEEFITHE->TH L. BONEETNEND b—F A4
ruw 7T ALOY—EEEBEICLBREREER L (FigdZR) |
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453 EMFEBREVT 7 7HER

iR U7 AR 36 1T B BRI D> & OERHE . 13F-EtOH & (M3F-AcOHD [EIY
TERDBHTD, 42CHETHEM L Ok+HERWE) FRT (5R+ERDD
#. (K+13F-EOH) ZEV ((5i+13F-EtOH) %. (K+13F-AcOH) ZRN

(751R+ 13F-AcOH) R OBREBRIEIC OV T4S5. 1 R U421V BEIEBR 21T o7z,
i, ANTHETTHRM L IEIRT 7 v 7 ZRORBRIFEIZ W T EIEER & F UE(E
WZED TS BB AR To, FRRRIZOVWTIEHE2E, 77 7FERIZONT
HIERE LT, TR, T rsRRICBWT e M AL HBRWH,
13F-EOHE UN3F-AcOH Y — Z @2 T v — 7 1580 b e o 1o, SHrERE
B} AE2EOEINER CEHEIERIITRO B0 Th Y, RN REFRIK
HOWERME. 13F-EIOHR U3F-AcOHBE 2 RO 5 EHDOMIEE S Liz,

(1) 4% 52 ¥ & (Table-2, Fig65H)
EUVERBRIIERSE 303mgZ2 ML TiT> 7

( 7k +EksainE) RENHR 96.0%, 96.6% Y 96.3%
(BR+#HHME) RENE 95.6%, 96.1% SEH) O 95.8%

(2) 13F-EtOH (Table-3. Fig.75H)
ENNERERI13F-EtOH 25 2mg & i L TiT > 7=,

( /&K +13F-EtOH) Z&ENX=E 96.6%, 96.9% B 96.7%
({584 13F-EtOH) 2[Rl 973%, 962% EY 96.7%

(3) 13F-AcOH (Table-4, Fig.8ZF)
ENV B3 13F-AcOH 30mgZ Il L TiT 27z,

{ 7 +13F-AcOH) RENRE 97.1%, 97.2% ) 97.1%
(7BIR+13F-AcOH) ZEITR 973%, 95.7% ) 96.5%

_16m
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46 T UAEBRSETARBIROFEE Oatr
ARBFHEINET 7 UABOSHEITS oD, 4210 TR L XAl

Ok +HBHE) &,

(FR+HBRYE) RRWERT 7 v 7 ZORRIERE4.21T

o TLETORM L, B3 L, BEHRF, 44> TBERITo 7, B
HIRHE T, RBRETOT 7 VBES LI,

MHEERH
B & 5 &

BRI
PRERE R AR
How 5
E

300mL BRI (EREE AW REERR) Z AV,
REBABIIZT X7 BB TERSERTEE L
FEio, 430DREET ARINA R Lz,

#925°C

280 GEXRT) ®

= FRF v ¥ AF—F— L B EEERR

R

*§ ERIIERBGEANLERRTHE TITo/

(2) RErRORTLE

7 7 U VBRSNS RRBIRIC W T T 7 m— A& — ALt > TRTAHEREZ
T, T 7 IABESTT A OREREs m< F 777 4 (HPLC) AftE

HEL,

To—RE—A

FERE 300mL

- yH 10mL (A AEw B)
EMYEE (4000X g, 154D

Bnti- it

HPLCEA}
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(3) EEEE S v b T T 4L BT 7 UNVBROEESHT
B % 1T - T B I EHPLCREHI ST, TROERLECESET77 I
AR T L7-, HPLCEEI D7 7 U NVEBEORERL, Zavw M7 ETHRLNE
HEYERSTR20.0meg/L D ¥ — 7 R S HPLCRBlO v — 7 iR & g L, HLfFlErE
LTHK®7- (Table-8, Fig.l11BHE) ,
P EREOEE FRIR, /A AL~ULiEE L T4000nV * sec (727 U IVEE
EE020mg/L) & L7z,

(a) EESFM

H 5 EmEREIus N STT
S BEBUERTEL  LC-10ADyp
® Ol E# B BUERTEL  SPD-10AVyp
HF b7 BEEWEATEL CTO-10ACy
F=Mvisd - B EEETEL  SIL-10ADvp
YAThay b= BB ERREL  SCL-10Avp
T H v— BESI{ERE DGU-14AM
o} 7 Wi L-column ODS
(15cm X 2.1mml.D., {bFHEFHRTIEEERD
H 7 s B E 35°C
A Bt W A (10%) :7TEr= U0 AER (1000/1 VIV)
B (90%) K"/ 9 AEE (1000/1 V/IV)
7 B 0.2mL/min
W E E E 205nm (Fig.12& M)
T A E SpL
BE®BEA 1V/AU

(b) TEVERE DT
SHRE DT 7 U ABORBEZRD B OEEEROFEIIRD X 512
T-o7,
T UAEE (FOEMEETZER AEER) "100mgE ERIZIINY LD, FBEK
R L T1000mg/LDT 2 U AVEBEEIREARE L, ZhEERATHERLT
20.0mg/LODBRIEEIR L LTz,

¥ HEEE100% & L THRD k-7,

(c) HREHRDIER
(bYDIEMEA R DO FFRL & BRI L TS5.00, 10.0 U20.0mg/L DFE B & 304
Uiz, 2B E2@DEREMHIH>THITL, BbhithThora<w 77 A
Fovr—rEREBEEICIVREREFRLE Figse2®R) .
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47 HEEOERHE
SEEIITRORICESEEHE L, MNIEUTI7 4 B A RO TEERN THRR

L.
(1) BODAfigEE
SFREE (%) = BT%%H? X 100
BOD - (BERAERYE) ROEMLFENBRERE
(BIEE) (ng
B . BT T v ROEMIL BRI EE

(Hl=EE) (mg
TOD? : #HRUENEECEBLEINTZESISELEIND
HizBEEEE GEaE (mg

*10 FEE100% & L TEHE LT,

(2) B H R

Sw-8
HREE (%) = g X 100

(BR+IBRYE) RICBITHERYEOREE
(HEME (mg)

Sw c o Ok+EEEBRHE) RiCBT 2EBRMECRER
(BEME (mg

Ss

48 FEEOREE
O ILDFHIE. NS Z 8401 : 1999 HBAIBIZHE-T=,
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FRBBIAE || EEE Z B
s o B o fis [PODFHRE 74 - 73
LRMEOZ BB MR o b SEE
Ny o
+ = > >BOD TH# 56% 40%LL B Table-1
’ ;
FFRE 14 B4 70% 65%L21 Fig1
BRI 7% o 18mg A Table-1
OBODIE 28R% 38mg (60mg/LEM) | Figl
6. HEREOEELCESE RIS L L BbhABREEHR
WesERY e o T,
7. KB ER
7.1 BHEEEORN
SHESE ORI TEO L BY Thotz,
T ) oH
e AR
_
(A + BB R | cppenmsmes w0 72, -
SRR
o _ | s Lot
TR+ BERED) 3 | sty a et T e '
_ | mmmrme b, N
(K ABRIR R | it '
ST RS VR 0 R R C & 72
oy z | 32T, 11
PBRABBIR | prpommismcsionot. |
HEBRRITEA ChoT,

IR OFER

14738

StER DA SO EIEE L ARRIC B B EE TRIOT T ARRICBIT 5 ERNT

NLERERFEEZLEZZEpD, ARBRIZAYTH o7,

11 BERMEITERENE L EL NS, BEK TRO (K+-ERYEHE) R
EO (BR+RDE) FORBMOpHAEIAThR o7,
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72 HBIROSIESR

7.3

28 HOARERIITRO L BY ThHoTz,

14738

Ok+oER]  .n, - = |
g | CETEEIE) R | mes | Toble | Fig.
[1] [2] [3] r4]
BOD™™ mg 0.3 1.6 36 32 273 1 1
WHRWERERE | mg | 279 | 249 | 242 | 256 | 303
RUGRERE 5 9
(GC) %D | 92 82 80 85 -
13F-EtOHERE | mg | 1.6 3.6 32 2.8 | 264
B UVERRER 6 9
(GC) %2 | 6 13 12 11 .
I3F-AcOHZER | mg | © 0.9 0.8 08 | 274
R OVERSE : 7 10
(1.C-MS) %D | 0 3 3 3 -
SATRIEEHE ST 5 7o ORLE
BRI R TR E K UF13F-EiCH
77 YRR T = T e
SHE TR T,
T FVEE
DPEE % | 98 98 95 99 - . -
(D+@+3)
*12  (BRHEBRME) %X, BRI VI7ROEXELFIWTRRLIEL,
28RO T 7 U NEBMTRARBIEONTRRIITRA LB Tholz,
Ck+HBmE) 7 | (5R-IEWE % | HinE | Table | Fig.
77 U IVERAERK mg 0 0 52
BRUOVEREE 8 i1
(HPLC) % 0 0 -
o5 B E
WABOSEEIITRRO LY ThoT,
(ER+HRDE) R Table
[2] (3] [4] Wy
BOD % 6 13 12 10 1
TEBRIMENRE |
GO % 11 13 8 11 5
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74 & 2=

(1) AHRBRERICONT

WRMESHOBER, BRBMBEOBEEN (K+HRIE) HTN%. (FBE+
HERE) RT80~85% LB T Lizk®d, THRERHRE L £l FEEZ2(~V
TNFRANFLANTE )= (BUF. 13F-EOH & B8) DA ETT 7z, EORER,

kB E) RRT (BR+ERDHE) %50 BF-EOHARE S (Figd
BR) , WEBRMEOREER V13F-EOHDARR L 0 #iBRME O T VI AEHD

KREZR) OBERE 7200+@i2HY) 2EHRLEL IS, OK+ERHED
ZT98%. (BR+HBWE) RTR~6%ERD ., (FRHERDE) RICBNT
WERRRRD LN, 20z b, (BRHERWE) RV THROZEHD
BESTR XD, EROFTEEENRE X HN73,3,44,55667,788,8- V70
TrFuAs Z o (CUF. 13F-AcOHETTR) K oW T E T, TORBR,

(EIR+EBRME) s bR EITR U T3%D13F-AcOHM R & 7z (Fig. 108 1),
DU EOfEREZEE L (BRHERME) RICBIT BT A AERSOWERER
08%. 05U N00% b BAHT R A = L nb . TAFABEES 2 S L RSB YE.,
13F-EtOHK& TN3F-AcOHD3REST £ B X bl D,

—F . WEBRMEOT 7 VAVERS (RESR) KELTE, T2 UAER ["’%E{L&T
BRI (2)-984, BAHE] OATEREE IR A 2 0 ORLEBEIC BV TR E
OIEFIC L ABREREL DN B RBEEZRE L TT7 2 UNBeof LT,
FDER. T 7 U ABRSHRERBEN LT 2 U ABBH I o T Fig1128)
F T T UABOBITRE LAY 7 U VERS I HRBRR O SR ARIAN
DWTHRERL L 25, 77 VABSRIE SN, FBRWEDNKIBIEI T 7
YNBRDERPHER SN 8158)

TNTC, DRERBRIEDRET AR 2D TRBOSINET T L 25,
Gk +IEBRE) ZCIREREICH L T%OT 7 VAR Sh, BEBRE» L
B SN I3F-BOHDAERR (6%) &—F L (72, 81ZR) . 2O Ehb,
BEEH RWIEE~BIT LT 2 U ABOIBIFLEFER TEREEXLND, —HD
(BR+HRHE) JZTHT 7 UABOBRHE (%, 5%, 3%. FH4%) HRERIE
2 BIBH KN 13F-BOHRE (N13F-AcOHD AR RO EFE (16%. 15%. 14%. F15%)
IN/REND b, AR LIET 2 U AEEO—EARBRIE P TR S A aEiEss
ENLEZ LN (72, 81BR) , BB, TZUABORES (11%) [THETD
BODAHEEEII3% B L /& i= ), BODGRENDL T 7 Y VEED S IRITHIET TE 72

ity i

LLEDRER LY ARBEMGT T HOERYENEL L TT 2 Y ILER 13F-EOH
T UN3F-AcOHAERE L, SRERFICIIERME, 13F-EIOHKR UN3F-AcOHD3 iR A
BEL-LEFELOND,
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*13 HEREOU%ICHBYT A7 YAE (CGHiO) A5 L7IEE OBODIRE
CsHiO2+302 — 3COr+2H0  302/CHuO2=1.33
BODAYAREE = {30.3 X CiHaO2,/CiHsF1302 X 11,7100 X 1.33},/27.3X100=3 (%)

(ER+EBRWE) RICBTBERWEOR (EE)

TOOMEERSY | TASMEES

A L
CH=C (725, 80~85%)
(!%_E'O_CH2CHQCF2CF2CF2CF2cF2CF3

. 0 N

/
CH2=C\C—OH HO-CH,CH,CF,CF,CF,CF,CF,CF;
O// (VLT NFEANFIUNAYTE )=
T UNEE (556 FHER. 11~13%)
[EWATEIRES (21984, B / [ERATRIRE (2)2402]

HOOC_CH2CF2CF2CF2CF2CF2CF3

3344556677888 FNITHTAATAT B
(FH. 3%)

(2) BODZREIZDWT _
(WS L L S eI EZ b DT 7 U ABEICHS T 5BODSRER
3% LN E N, ARBICBVTBODSEEDN 6%, 13%, 12% L BEH Sh TR
ERE LT ARRIRCET AIEEROEHEMEEDIEL SEDFEENEXLNEL,

75 & i
KRB TICBNT, —BOBRBRMERE{LL, 77 VB, (-~ 7dn
NEIANEE ) — LB TUB344,5,5,667,7,888- N VT AT NA R T F I BRDER
Lire R LT 7V ABRO—ERITREEN ARANCBIT L, IR0 IBEMIZLY
SRENT-EELILND, . BRWE, 2T A RAF LN S = BT
33.4.4,5,5,6,6,77888 N FAT NG EAT FUBIIGBEENTICRE L,
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8. & =

8.1 IREEH RENHITFOT 7 U ABESHT
7 5 Y AT EREREN b T 7 U MERBHE S haho o L hh, ERLE
7 o U VR EEER Y RARINEI~BAT LI TR E X bife, £Z T, T2 UNER
S SRBRE O BRI T ARINENZ SV T T O 7 7 — A% — AT > THTLE
BIERFFN, T2 UAEBEN Lz, ZOER. 727 VABRBREINIED,
SRR E SR O BB AR oWV T B RO DT 24T 2 1o,

(1) REEA AR D RGLER
T AF— A

BREE T A TR
—ERK 30mL (AAV D F—)
K (U7 A8

| - BT EmRe (BT eE, 35H)
- A8 No2A#K)

" % ik
. ImoVLIEEE CpH&Z6~8IZFHEE (pHET)
- ER SomL (SR, ART T A=)
B (AT T aF—, AAECASum)

A R

HPLCE

*14 NucleporeB Syrfil-MF

(2) TSt
4160351,
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(3) & 5 R
7 2 U AEESH FARBIE O RBEA ARNA O SRR TRO LB THoT,

kS % | (SRR % | BisE | Reference

T VB | mg 0.3 0.3 52
BERURHER 1,4
(HPLC) % 6 5 -

A PREERBRIR O REEN XN O REREATRO EBY TH T,

Ok o,
W) T (5R+ SRR %

[1] 2] [3] [4]

-

FizaE | Reference

77 UNEHE | mg | 03 0.1 0.2 0.2 52
BERUREE - 2,5

{HPLC) % 6 3 5 3 -
HKEFER U EERER - B

7 = F BRI R . SEEUERE IRPrestige-21

HEABRREEENEEE . 10EZR

FARZe=e I . REZR

Tk nw NS BRESWE . 4RZR

Bk aw NS . 18EZR

RKUOA AT AR BP210S

A N7 AE-163

A TR = N V-660

g i3y . AREHEERTER 5922

wE 518 . BAT B SR-2w

pHET ' . EEERTER HM-50G

& FEE R ERE . v MR B-32H
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83 MTiCHER L7

TER=FI D FdelliEE T SRR HPLCH
FRRLK D AR RIS AARZERT
ERfE T 1 o BEER(LEE HE—R
BEFFI UL o vy HE R
w AER . FnbEEE T 3EE AIEFER
£ | L FOEREE TN RERHR
77 UNAER D FemigE T EEE RERR
1mol/LYERR p TnYeMiZE TR BESTH
AT FaA~F AN L S —I

. RBRERCERGS
3344556677888 T h oGt s F

HBRTICE RS
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Table-1

Calculation table for percentage biodegradation by BOD

Study No. 14738

Duration of cultivation: 28 days

Test item of 30.3 mg was added.

Chart of BOD : Fig. 1

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

TOD of test item : 27.3 (mg)
C11H7F1302+11.7502 — 11 CO2+ 3.5 H20+ 13 F
11.75 O2 / C11H7F1302=375.99/418.15 = 0.90
TOD = 30.3 X 0.90=27.3 (mg)

TOD of aniline : 90.3 (mg)

CeH7N + 8.75 02 — 6 CO2 + 3.5 H20 + NO2
8.75 02 / CelT7N =279.99 / 93.13 = 3.01
TOD = 30 X 3.01=90.3 (mg)

Vessel 7th day 14th day 21st day 28th day Mean
esse
No. BOD | Deg. | BOD | Deg | BOD | Deg. | BOD | Deg. | Dog
) | @ | mg) | &%) | mp) | B | @y | ® | O
[6] 53.9 56 66.9 70 73.5 76 746 76
[5] 3.5 - 4.1 - 5.1 - 5.8 -
[2] 3.4 0 3.9 -1 7.0 7 7.4 6 10
[3] 4.0 2 4.6 2 7.9 10 9.4 13
[4] 4.0 2 47 2 7.6 9 9.0 12
[1] 0.2 - 0.3 - 0.3 - 0.3 -
Deg. : Percentage biodegradation
Vessel No. [6] : Sludge + aniline
Vessel No. [5] : Control blank [B]
Vessel No. [2] [3] [4] : Sludge + test item
Vessel No. [1] : Water + test item

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

Study No. 14738
Sample description A D E F
Standard solution 303mg/L 159493
Water + test item -1 153173 29.1 96.0 96.3
Water + test item -2 154010 29.3 96.6
Sludge + test item -1 152434 29.0 95.6 958
Sludge + test item -2 153266 29.1 96.1
Control blank n.d.

U o we

F:
G:

Amount of test itemn added : 30.3 (mg)

: Peak area (1 V-sec)
. Final volume : 100 (mL)
. Ratio of portion used for analysis : 300/300

: Recovery amount {mg)

Dw = G x { A(Water + test item) / A(Standard) ) x (B/ C) /1600
Ds = G x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) } x (B/C )/ 1000

: Recovery rate (%)

E=D/30.3 (mg) x 100

Average recovery 1ate (%)

Concentration of standard solution : 303 (mg/L)

Sec Fig. 6

Janunary 17, 2007
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Table-3 Calculation table for recovery rate of 13F-EtOH

Study No, 14738

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

Water + 13F-EtOH -1 98539 243 96.6 96.7
Water + 13F-EtOH -2 98881 24.4 96.9

Sthudge + 13F-EiOH -1 99265 24.5 97.3 96.7
Shidge + 13F-EtOH -2 98130 24.2 96.2

Control blank n.d.

Amount of 13F-EtOH added : 25.2 (mg)
: Peak area (#V-sec)
: Final volume : 100 {mL)
: Ratio of portion used for analysis : 306/300

oo w

: Recovery amount (mg)

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

Ds = G x { { A(Shudge + 13F-E10H) - A(Control blank) ) / A(Standard) } x (B/C)/ 1000
E: Recovery rate (%)

E=D/252 (rag) x 100

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

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

Study No. 14738

Sample description A D E F
Standard solution 2.00mg/L 91497
Water + 13F-AcOH -1 88806 29.1 97.1 97.1
Water + 13F-AcOH -2 88958 29.2 972
Shudge + 13F-AcOH -1 89011 29.2 97.3 96.5
Sludge + 13F-AcOH -2 87573 28.7 95.7
Control blank n.d.

Amount of 13F-AcOH : 30 (mg)
A: Peakarea(-)
B : Final volume : 15 (mL) )
C: Ratio of portion used for analysis : 1/10x1/100x300/300
D : Recovery amount (mg)

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

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

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

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

Study No. 14738

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

[1] Water + test ifem 134661 27.9 92

[2] Sludge + test item 119869 24.9 82 11

[3] Sludge + test item 116166 242 80 13 11
[4] Studge + test item 123174 25.6 85 8

[5] Control blank n.d.

Amount of test item added : 30.3 (mg)
: Peak area (uV-sec)
: Finai volume : 100 (mL)
. Ratio of portion used for analysis : 300/300
- Recovery rate : 96.3 (%) (Water + test item)
95.8 (%) (Sludge + test item)
E: Residual amount of test item (mg)
Bw = I x { A(Water + test item) / A(Standard) ) x (B/C)/(D/100)/1000
Es = I x { ( A(Sludge + test item) - A(Control blank) ) / A(Standard) }
x(B/C)/(D/100)/1000
F: Percentage residue (%)
F=E/30.3 (mg) x 100
‘G : Percentage biodegradation (%)
G = { (E(Water + test item) - E(Sludge + test item) )
/ E(Water + test item) } x 100
H: Average percentage biodegradation (%)
1: Concentration of standard solution : 303 (mg/L)
See Fig. 9

o O w >

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

Study No. 14738

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

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

[3] Sludge + test item 12454 3.2 12 12
[4] Sludge + test item 10709 28 11

[5] Control blank n.d.

Amount of test item added : 30.3 (mg)

Theoretical amount of 13F-EtOH : 26.4 (mg)
(30.3) x ( CgHsFy50/ CiH7F150; }

: Peak area (uV-sec)
: Final volume : 100 (mL}
+ Ratio of portion used for analysis : 300/300
: Recovery rate : 96.7 (%) (Water + test item)
96.7 (%) (Sludge + test item)
: Amount of 13F-EtOH (mg)
Ew = H x { A(Water + test item) / A(Standard) ) x (B/C)/(D/100) /1000
Es = H x { ( A(Sludge + test item) - A(Control blark) ) / A(Standard) }
x(B/C)/(D/100)/1000
F: Percentage production (%)
F=E/26.4 (mg)x 100
G : Average percentage production (%)
H : Concentration of standard solution : 252 (mg/1)
See Fig. 9

g o w »

rri

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

Study No. 14738

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

[1] Water + test item nd. 0 0 ¢
[2] Sludge + test item , 2380 0.9 3

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

[5] Control blank nd.

Amount of test item added : 30.3 (mg)
Theoretical amount of 13F-AcOH : 27.4 (mg)

(30.3) x ( CsH;3F 1304/ CyyH7F350, )

: Peakarea (-)
: Final volume : 15 (mL)
: Ratio of portion used for analysis : 1/10x1/100x300/300
: Recovery rate : 97.1 (%) (Water + test item)
96.5 (%) (Sludge + test item)
: Amount of 13F-AcOH (mg)

g 0w e

lea]

Ew = H x ( A(Water + test item) / A(Standard) ) x (B/C)/ (1D /100) /1000
Es = H x { ( A(Shudge + test item) - A(Control blank) ) / A(Standard) }

x(B/C)/(D/100}/1000
F: Percentage production (%)
F=E/27.4 (mg) x 160
G : Average percentage production (%)
H : Concentration of standard solution : 2.00 (mg/L)
See Fig. 10

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

(test solution for analysis of acrylic acid)
Study No. 14738

Sample description A D E
Standard solution 20.0mg/L 1427740

Water + test item ' nd. 0 0
Sludge + test item n.d. 0 0
Control blank n.d.

Amount of test item added : 30.3 (mg)

Theoretical amount of acrylic acid : 5.2 (mg)
(30.3} x ( G;H,0,/ C1;H7F 30, )

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

g 0w »

: Amount of acrylic acid (mg)
Dw = F x ( A(Water + test item) / A(Standard) ) x (B/C)/ 1000
Ds =F x { ( A{Sludge + test item) - A(Control blank) ) / A(Standard) } x (B /C) /1000
E: Percentage production (%)
E=D/52(mg)x 100
F: Concentration of standard solution : 20.0 (mg/L)

See Fig. 11

January 29, 2007 Name
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Reference 1 Calculation table for percentage detection of acrylic acid

(CO2 absorbent, test solution for analysis of acrylic acid)
Study No. 14738

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

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

Amounnt of test item added : 30.3 (mg)

Theoretical amount of acrylic acid : 5.2 (mg)
(30.3) x ( GH,04f CyH5F130,)

: Peak area (uV-sec)
: Final volume : 50 (mL)
: Ratio of portion used for analysis : 1

U O w

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

See Reference 4

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

Study No. 14738

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

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

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

[S] Control blank nd. '

Amount of test item added : 30.3 (mg)

Theoretical amount of acrylic acid : 5.2 (mg)
(30.3) x ( GH404f CyyH-F130, )

: Peak area (#V-sec)
: Final volume : 50 (mL)
: Ratio of portion used for analysis : 1

v oW >

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

See Reference 5

Janvary 22, 2007 Name
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Study No. 14738 ( Test item 13F-SFA )
Cultivating conditions:
Concentration
TEST ITBIM veievurerriervereeriereesrresiie s eas s see e s s 100 (mg/L)
Reference item (aniling) .......coovevmeimiimvesnesioniennees 100 (mg/L.)
Activated SIUAZE ..vvceeerieriniei s 30 (mg/L)
TEMPETALUIE .ovveerrvsrerasscssessscssnsssrsarsssesssssasnsssssesssrines 25+=1°C
DUFRLION wereereeeeeeeerireeesrcnerssnesserssaesinesisaeeessnesessstessasanes 28 days (Nov.21,2006 - Dec.19,2006)
Note: —
Vessel . BOD (mg)
le D
No. Sample Description 7th day 14th day 21st day 28th day
[1] Water + test item 0.2 0.3 03 0.3
[2] Sludge + test item 3.4 3.9 7.0 7.4
[3] Sludge + test item 4.0 4.6 7.9 9.4
[4] .- | Sludge + testitem 40 - 4.7 7.6 9.0
[5] Control blank [B] 3.5 4.1 5.1 - 5.8
[6] Sludge + aniline 53.9 66.9 73.5 74.6
1004
— 1l
-- 12
_ - 3]
%D 804 e [4]
ot - bl RS 6]
2 —-- [6] e
= -
Z 60- -
o] al
= P
b !
oy |
C 40- !
i
= ‘
= [
2 - i
=
/ [ 3]
0 7 14 21 28
Cultivation Time (day)
Fig. 1 Chart of BOD.
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Study No. 14738

Solvent blank

Peak position

bperating Date : Dec.01,2008

PKNO Time Area  Height Conc.
{min) (¥-see) (uvy) %)

n.d.
S . J’
0.0 2.0 4.0 5.0 Y 10.0 Operator :
Standard solution 75.8 mg/L Dperating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (mV-sec) (uV) %)
1 6. 87 30474 16923 100.00
Total 38474 100. 00
i |
0.0 2.0 0 5.0 8.0 10.0 Operator :
Standard solution 152 mg/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (m¥-sec) (uV) 9]
] .87 78397 34101 1300.00
Total 78397 100. 00
1
"
0.0 2.0 4.0 5.0 5.0 10.0 Operator :
Standard solution 303 mg/L Operating Date : Dec.01,2006
PKNG Time Area  Height Conc.
(min} (mzV-sec) (V) [¢9)
1 5.88 158148 67630 100.00
) Total 158145 100. 00
0.0 2.0 I 5.0 80 10.0 Operator
Fig 2 -1 Chromatograms of GC analysis for calibration curve (test item).

Date :
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350.0

180000
i
5 90000 pd
8 )3
AL P
S .
- p
o’
0 1 )
0.0 175.0
Concentration (mg/L)
y=521x
r=1.00
Concentration Peak area
(mg/L) (V- sec)
75.8 39474
152 78397
303 158146
Fig.2-2 Calibration curve of test item.

December 6, 2006 Name
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Study No. 14738

Sofvent blank Operating Date : Dec.01,2006

PKNG Time Area Height Conc.
(min) (uV-sec) {(uV¥) %

Peak position
n.d.
g
0.0 2.0 4.0 &lo 8.0 10.0 Oparator :
Standard solution 62.9 meg/L Operating Date : Dec.01,2006

PKNO Time Area Height Conc.

(min) (uv-sec) (uV) ®
1 4,48 24668 4897 100,00
Total 24668 100. 00
t 1
A
2.0 2.0 4.0 6.0 3.0 10.0 Operator :
Standard solution 126 mg/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
(min) (uv-sec) (uv) (X
1 4. 48 50407 10315 100.00
Total 50407 100.00
3
ﬂ.rﬂ 2.'0 4..0 5:0 ‘:0 ID'.O Operatar .
Standard solution 252 mg/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
{min) (mV-sec) (uV) (%)
1 4.48 103654 22133 100.00
Total 103654 100. 00
t
0.0 2.0 40 5.0 ) 10.0 Operator :
Fig.3 -1 Chromatograms of GC analysis for calibration curve (13F-EtOH).

Date : Dec.1,2006 Name :
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300.0

120000 r
=
g _‘/"
?} /" g
S 60000
‘:E:‘ D/'I
c
3 s
. 'o‘/-
0 - 1 J
0.0 150.0
Concentration {mg/L)
y = 408x
r=1.00
Concentration Peak area
(mg/L) )
62.9 24668
126 50407
252 103654

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

December 1, 2006 Name
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15-Jan-2007|

Solvent blank
14738h023 SIR of 2 Channels ES-
100+ TiC
] 1.20e6
]
% Peak position
: n.d.
_ AN l
—s LA LS B B S A BB B BRI llll‘}lvlil‘l‘ll'lv"lc‘ll‘vlll’l)llIlKrI‘lIlliv'|||;m1Time
0.00 1.0 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Standard solution 0.500mg/L 15-Jan-2007
14738h022 SIR of 2 Channels ES-
100- TIC
| 1.20e8
Area
%
293
18123
5 | UAREARARSS LULIE RIS LA S LS| e e e Time
0.00 ' 1.00 2.00 3.0 4.00 5.00 6.00 7.00 8.00
Standard solution 1.00mg/L 15-Jan-2007
14738h021 SIR of 2 Channels ES-
100 TIC
] 1.20e6
Area
%] 2.93
37732
'g'“'w“'w”‘w”'V“’P“'V'“P“'P”'w'”P'”V'“V'”l””l”"l”"tﬂme
0.00 1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00
Standard solution 2.00mg/L 15-Jan-2007
14738h020 SIR of 2 Channels ES-
TIC
1007 1.20e6
Area
293
] 77909
%
-5 AN REIULE R IUERS RIULE IULGEE IIUARE IUULEE I RS I e e, Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
r¥73E
2007 £ 1f
Fig.4-1 Total ion chromatograms of LC-MS analysis for calibration curve (13F-AcOH).
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80000 r

~ //
H S
E 40000 | - /,.-O/
S S
[
."o“ ‘l
// //
yd
/
0 v o . | 1
0 1 2
Concentration (mg/L)}
y = 38688x
1=1.00"
Concentration Peak area
(mg/L) (-)
0.560 19123
1.00 37732
2.00 77909

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

January 15, 2607 Name
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Study No. 14738

Solvent blank _ Operating Date : Dec.19,2006

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

Peak position
n.d.
0.0 2.0 420 5.0 8.0 10.0 Operator :
Standard solution 5.00 mg/L Operating Date : Dec.19,2006

PKNO Time Area  Height Conc.
(min} (ueV-set) (u¥) €3]
1 3.60 362087 63755 100.00

Total 362087 100. 00
1
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Standard soJution 10.0 mg/L : Operating Date : Dec.19,2006
PKNO Time Area  Height Caonc.

(min) (mV-sec) (uV) (%
1 3.60 T18773 126350 100.00

Total 718773 100. 00

0.0 2.0 .0 5.0 8.0 10.0 Operator

p— —— it s ——————

Standard solution 20. 0 me/L

L()perating Date : Dec. 19,2006

PKNO Time Area  Height Conc.

min) (uV-sec) (uV) (&)

1 1 3.80 1424652 249572 100.00

Total 1424652 100. 00
0.0 2.0 40 8.0 8.0 10.0 operator
Fig.5 - 1 Chromatograms of HPLC analysis for calibration curve

(acrylic acid).
Date : Dec.19,2006 Name :
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Study No. 14738

1600000 r
/’
- _
2
E A
o 800000 * .
= o
i
[}
[~
/!
o
,"/
S
:'/
y
//‘I
o b
0.0
Concentration (mg/L)
y=71412x
r=1.00
Concentration Peak area
(mg/L) (uV - sec)
5.00 362087
10.0 718773
20.0 1424652

Fig. 5-2 Calibration curve of acrylic acid.

January 17, 2007

Name

25.0



Study No. 14738

Standard solution 303 mg/L Operating Date : Dec.01,2006
PKNO Time Area  Height Conc.
{min) (wmV¥-sec) (uV) )
i 6.88 155493 68172 100.00
1 Total 159483 100. 00
\

0.0 2.0 4.0 5.0 8.0 10.0 Operator
Water + test item — ) Operating Date : Dec.01, 2006
PKNO Time Area Height Conc,
(min) {umV-sec) {(uV) (9]
1 6.88 153173 65412 1080.00
: Total 153173 100. 00

8.0 2.0 4.0 5.0 8.0 10.0 | Operator :
Water + test item - 2 Operating Date : Dec. 02,2008

PKNO Time Area Height Conc.

(min) (uV-see) {uV) ®
1 6.88 154010 66451 100.00
. Total 154010 100, 00
I
0.? Z.IB 4..0 5.’0 3:0 IOI.U Operator :
Fig.6 = 1 Chromatograms of GC analysis for recovery test (test item).

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

Sludge + test item - 1

Operating Date : Dec.02,2006

PKNO Time Area  Hsight Conc.
(min) (mV-secd {u¥) %
i 6.88 152434 66117 100.00

. Total 152434 100. 00
L -
0.0 2.9 a0 6.0 5.0 10.0 fperator :
Studge + test item - 2 Operating Date : Dec.02, 2006
PKNO Time Area  Height Conc.
{min) {uV-sec) (uV) ¢3]
1 6.88 153266 66132 100.00
. Total 153266 100.00
-
0.0 2.0 4.0 5.0 8.6 16.0 Operator :
Controi blank Operating Date : Dec.02,2006
PKNG Time Area  Height Conc.
(min) (uvV-see) (uV) (%)
Peak position
n.d.
0.0 2.0 4.0 5.0 3.0 10.0 Operator :

Fig.6 - 2

Date :

_47_

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




Study No. 14738

PKNO Time Area  Height CLonc.
(min) {uV-sec) (uV) (%)
1 4.48 102026 21373 100.00
Total 102026 100.00
1
o 0 2.0 4.0 6.0 8.0 10.0 Operator :

Operating Date : Dec.0),2006

Water + 13F-EtOH - 1|
PKNG Time Area  Height Conc.

(miny (meV-sec) (uV) %)
1 4,48 98538 20888 100.0G
Total 98539 100. 00
1
0.0 2.0 4.0 6.0 8.0 10.0 Operator :

Water + 13F-EtOH - 2 Operating Date : Dec.(1,2006

PKNO Time Area  Height - Conc.
(min) (V-sec) (uV) [¢3)

1 4.48 98881 20606 100.00
Total 83881 100.00
i
U\
0.0 2.0 4.0 6.0 8.0 10.0 Operator :
Fig.7 -1 Chromatograms of GC analysis for recovery test (13F-Et0H).

Date : Dec.5,2006 Name :

~4] 8~




Study No. 14738

Sludge + 13F-EtOH - 1 Operating Date : Dec.01,2006
' PKNO Time Area  Height Conc.
(min) (aV-sec) (uV) (%)
1 4.48 99265 21276 100.00
Total 99265 100.00
]
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Sludge + 13F-EtOH - 2 Operating Date : Dec. 01,2006
PKNG Time Area  Height Conc.
{min} (uv-sec) (uV) (%)
1 4.47 9813C 20779 100.00
Total 98130 100.00
}
0.0 2.0 4.0 5.0 5.0 10.0 Operates :
Control blank : Operating Date : Dec.01,2006
PKNO Time Area  Height Cone.

(min) (uv-sec) (uV) (%)

Peak position
n.d.
0.0 2.0 40 6.0 3.0 10.0 Operator :
Fig.7 -2 Chromatograms of GC analysis for recovery test (13F-EtOH).

Date : Dec.5,2806 Name :
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Standard solution 2.00mg/L 10-Jan-2007
14738h014 SIR of 2 Channels ES-
100 TIC
1.20e8
Area
3.07
91497
%]
. /\/\}
-5 1.|.!'.,1|.lr‘rl||[|.[||llil"l'l.vljllllll"llil>'|VllIl"'l‘l‘,rl‘ir‘lllilll]‘r')r-rime
0.00 1.0 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Water + 13F-AcOH -1 10-Jan-2007
100~ Tic
1.20e6
Area
1 3.05
88506
%

'5_ "I""l“""l“"k""l"“l"“i""l“”“r"l““l“ﬁ"l""‘l""l""1"'T]Time
0.00 1.00 2.0 3.00 4.00 5.00 6.00 7.00 8.00
Water + 13F-AcOH -2 10-Jan-2007
14738h016 SIR of 2 Channels ES-

' TIC
100 1.20e6
] Area
3.07
88958
%
-5 R e IUULE AR I IR T ] Time
0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00
S 83's
2007, /. 70

Fig. 8- 1

Total jon chromatograms of LC-MS analysis for recovery test (13F-AcOH).
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Sludge + 13F-AcOH -1 10-Jan-2007
14738h017 SIR of 2 Channels ES-
100+ TiC
1.20e86
Area
1 3.05
4 89011
o
J\/\ kx
-5 b : N B R e EA B BALE A B e o T T T YT Time
0.00 100 | 200 | 300 400 500 600 700 800
Sludge + 13F-AcOH -2 10-Jan-2007
14738h018 SIR of 2 Channels ES-
100+ TIC
1.20eb6
1 Area
|
3.05
) B7573
%-l
' -5”‘ AR E s s e S LR UL R UL UL MRS MUCEE RN IUULEE RS UMARE RS Time
0.00 1.00 4.00 5.00 7.00 8.00
Control blank 10-Jan-2007|
14738h019 SIR of 2 Channels ES-
TiIC
1007 1,206
o
Peak position
E n.d.
N _J\,¥1
-5 LER I 2 et 2 e e B N LA U ML BEAE BB LA LS IS ay st BN LB AL AL IR LIS BUALALALE B AL a L] YT YT TY TT Time
000 100 200 | 300 . 400 500 600 ' 7.00 800
[#738
e 7. (. 0D

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

Standard selution 303 mg/L

Operating Date : Dec.20, 2006

L |

PKNO Time Area  Height Conc.
(min) (wV-sec) (uV) %)
1 6.87 152003 65068 100.00

Total 152003 100.00

— T T T T

0.0 2.0 4.0 5.0 3.0

1.0 Operator :

Standard solution 252 mg/L (13F-Et0H)

Operating Date : Dec.20, 2006

PKNO Time Area  Height Conc.
(min) (zeV-sec) (uV) &%
1 4.47 100126 21580 100.00

Total 100126 100.00

IA
0.0 2.0 4.0 5.0 8.0

10.0 Operator :

S

[1] Water + test item

Operating Date : Dec. 20,2006

g

Y T

0.0 2.0 2.0 5.0 8.0

PKNO Time Area Height Conc.
(min) (mV-sec) (uV) ®
1 4.47 6001 i182 4.27
2 6.87 134661 57558 95.73
Total 140662 100.00
10.0 Operator : |

[2] Sludge + test item

Operating Date : Dec.20,2006

PKND Time Area  Height Conc.
(min) (z¥-sec) (uv) ®

1 447 13646 2775 10.22

2 6.87 119869 51718 89.78

Total 133515 100.00
2
L 1
U -
9.0 2.0 a0 6.0 8.0 10.0 Operator : )
Fig.9 - 1 Chromatograms of GC analysis for test soifution

(test item-and 13F-EtOH)

Date : Dec.20,2006 Name :
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Study No. 14738

[3] Sludge + test item Operating Date : Dec. 20, 2006
: PKNO Time Area  Height Conc.
(min) {mV-sec) {(uV) (%)
1 4. 47 12454 2531 9.68
2 6. 87 116166 49518  90.32
Total 128620 100.00
z
L
6.0 2.0 40 5.0 8.0 10.0 Operator :
— R
f4] Siudge + test item Operating Date : Dec. 20,2006
PKND Time Area  Height Cong.
(min) (2V-sec) {(u¥ ®
i 4,47 10709 2174 8.00
2 6.87 123174 53138  92.00
Total 133883 100.00
2
ol
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
[5] Control blank Operating Date : Dec. 20,2008
PKNO Time Area  Height Conc.
(min) (uV-sec) (uV) (%)
Peak position
n.d.
Peak position
n.d.
o:u 2:0 4‘.._0 5:0 3.’0 ‘0‘.0 Operatof :
Fig.9 -2 Chromatograms of GC analysis for test solution

(test item and 13F-EtO0H)
Date : Dec.20,2006 Name :
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Standard solution 2.00mg/L 15-Jan-2007|
14738h024 SIR of 2 Channels ES-
100 TIC
1.20e8
] Area
2.95
82583
0/0"
-5 p—rpr ey Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
[1] Water + test item 15-Jan-2007
14738h025 SIR of 2 Channels ES-
TIC
1007 1.20e8
ol
| Peak position
n.d.
-5 e e e o e ey Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7. 8.00
[2] Siudge * test item 158-Jan-2007
14738h026 SIR of 2 Channels ES-
TIC
100 1.20e6
Area
%'j'
2.94
2380 ‘
-5 b e e T T T T T e e ey 1ime
0.00 1.00 2.0 3.00 4.00 5.00 6.00 7.00 8.00
r€738
2087, [

Fig. 10- 1
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Total ion chromatograms of LC-MS analysis for test solution (13F-AcOH).



[3] Siudge + test item 15-Jan-2007|
14738h027 SIR of 2 Channels ES-
100+ TIC
1.20e8
Area
o5
2.95
2154
) R Eas s s o s ARES EARAS AR LARAS MALAN MARSS RAREE ESRAS waans nnnna i (11
0.00 1.0 2.00 3.00 4.00 5.00 6.00 7.00 8.00
[4] Sludge + test item 16-Jan-2007
14738h028 SIR of 2 Channels ES-
100+ TIC
1.20e6
Area
o5
294
2042
B AR BAAES AR RS A I LA S MULEE RRSRSLARAD Ead aasEs aasas Ranss mansll 1]
0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00
[5] Control blank 15-Jan-2007
14738h029 SIR of 2 Channels ES-
TIC
1007 1.2006
o
1 Peak position
n.d.
B MJ'
A AR B LU AUAE RN LU I "I""I""I""l""!""r"“lﬁ“l'"']nme
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
/E758
207 J 1S

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

Standard solution 20.0 mg/L Operating Date : Dec. 19,2006

PKNO Time Area  Height Conc.
{min) (uY¥-sec) (uV) [¢3)

1 1 3.60 1427740 249585 100.00
Total 1427740 100.00

0..0 2:0 4:0 5:0 3:0 WI-U Operator :
Water + test item Operating Date : Dec. 19,2006

PKRO Time Area  Height Conc.
{min) (mzV-sec) (uV) %)

Peak position
nd.

|

T T ¥ T

0.0 2.0 4.9 5.0 2.0 10.0 Dperator :

Operating Date : Dec. 19,2006

PKNO Time Area  Height Cenc.
(min) {mv-see) (uV) &

Sludge + test item

Peak position
n.d.
0.0 2.9 4.0 5.0 8.0 10.0 Operator :
Control blank Operating Date : Dec.19, 2008
PKND Time Area  Height Cont.
{min) (uV-sec) (u¥y) (%)
Peak position
n.d.
0.0 2.0 4.0 5.0 8.0 10.0 Operator :
Fig. 11 Chromatograms of HPLC analysis for test solutien for analysis of

acrylic acid (acrylic acid).
Date : Jan.29,2007 Name .
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WHSE  2mb. Ny 2]

StudyNo. 14738 Wavelength 190.00 - 340.00
Date Nov. 21, 2006 ScaleLimit  $:2588.- -0.1000
Sample Acrylic acid Slit Width (Uy) 2.0nm
Seclvent Purified water Scan Speed 20nm/Mmin
Reference - Sampling Pitch  0.200000

Cell 10mm x 10mm, quartz Analyst

Instrument  JASCO Note 16.0 mg/L

Photometric Mode Abs

Chemicals Evaluation and Research Institute, Japan Kurume Laboratory

2
1
205nm for HPLC analysis
1 L
Abs
0 =
_0.1 [ 1 | 1 | 1
180 200 250 300 340
Wavelength[nm]
Peak List

1: 191.60( 1.6193)

Fig.12 UV spectrum of aclyi.'c acid .
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Study No. __14738

Analytical conditions
Instrument __MS : Waters ZMD, 1C : Waiers Alliance2690

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

LC Conditions

Inlet system _ Column

Column __ L-column QDS Column size _ 15 cm x _ 21 mm ID.

Column temp. __40°C
Eluent A (80%) : Acetonitrile / formic acid (500/0.25 V/V)

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

Flow rate 0.2 ml/min

Sample size _2 ul. (Solvent _Acetonitrile )

MS Conditions
Ionization mode _ ESI  Detection mode __Negative
Function _ SCAN
Mass range (m/z) __200 - 1000

Probe Capillary _3.0 kV Desolvation temp. _350 °C Desolvation gas _400 L/br
Source Cone 20 V, Extractor 2 V, RF lens 02 V
Source block temp. _ 120 °C

Operator _

Kurume Laboratory, Chemicals Evaluation and Research Institute, Japan

Fig. 13 - 1 Mass spectrum of 13F-AcOH.
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30.0mg/L 13F-AcOH 10-Jan-2007
14738h003 507 2: Scan ES-
1 . TIC
00 6.36e5
Total ion chromatogram
13F-AcOH
%_
q M———/\’\J Kw
"‘”"']""i""l""l"“l""l'”‘l"“l""l""I'"'I""I'”'l""t""l"”]Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
30.0mg/L 13F-AcOH 10-Jan-2007
14738h003 81 (3.074) Cm (60:64-(55:59+66:70)x1.500) 2: Scan ES-
377 1.47e5
100+
(M-Hy Mass spectrum of 13F-AcOH
755
(2M-HY
# HOOC-CH, CF, CF,CF, CF,CF,CF
FRCIVR LI DOl A Gl 3 e A ]
CeH
Exm?ﬁiv’.’%_o;
Mol. Wi: 37.09
0 "“I'"'[I.'i“L'l"“l“"'i""I“';i""l"“l""l""l"'_'L—l""I""I""i""lm/z
200 300 400 500 600 700 800 900 1000
C¥73E
roif. f.cd

Fig.13-2 Mass spectrum of 13F-AcOH.
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30.0mg/L. 13F-AcOH 10-Jan-2007
14738h003 2: Scan ES-
100~ 3.07 TiIC
6.36e5
Total ion chromatogram
N %

O LA SRR SRR LU IURE IR I IR LN TN
14738h003 2: Scan ES-
100+ 376.892
2.34e5
Mass chromatogram
of m/z 377
.
%_
c IAIllll!lzlll'iy!lllliflﬁ"l’)lliLilt L 'llll‘llﬂll]l\!" T I]r!r[—‘—llila;;(;-'
14738h003 207 2: Scan ES-
100~ ; 754,789
N 2.15e5
Mass chromatogram
of m/z 755
%..
0 ""}""i'”“l‘"'“I""l""Jl"\“l‘"‘I""I""l"“I'"‘l'"'I""]""t""lnme
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
C¥73E
}«07. /.rO
Fig. 13-3
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: Shimadzu IR Prestige-21

: 14738

Instrument

Study No.
Sample

: Test item
: Neat

Method
Date

: November 15, 2006

Name

IR spectrum of test item measured before experimental start.

Fig.14 - 1
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Fig.14-2 IR spectrum of test item measured after experimental completion.

Instrument
Study No.
Sample
Method
Date
Name

": Shimadzu IRPrestige-21
1 14738
: Test item
: Neat
: January 18, 2007
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Reference 3 IR spectrum supplied by sponsor.
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Study No. 14738

Standard sofutien 20.0 mg/L

Operating Date : Dec.22,2006

PKNO Time Area  Height Conc.
(min) {2V-sec) (pV¥) ®)
1 3.72 1425431 240828 100.00
Tota! 1425431 100. 00
iy —t | _ |
0.0 2.0 40 5.0 8.0 10.0 Operator :
Water + test item Operating Date : Dec. 22,2006
PKNO Time Area  Height Conc.
(min) (uV-sec) (V) %)
1 3.72 471153 79448 100.00
Total 471153 100. 00
1
/.L\A Aa T ¥ '
8.0 2.0 4.0 5.0 8.0 10.0 Dperator

Sludge + test item

i)

PKNO Time Area  Height Cone.

' (min) (uV-sec) (uV)
1 3.70 403814 67875 100.00
Total 403814 100. 00

Operating Date : Dec.22,2006

0.0 5.0 8.0 10.0 Operator :
Contre! blank Operating Date : Dec. 22,2006
PKNO Time Area  Height Cone.
(min) (uV-sec) (u¥) (%)
Peak position
n.d.
2.0 2.0 4.0 5.0 8.0 10.0 Operater :

Reference 4
analysis of acrylic acid)
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Chromatograms of HPLC analysis for €02 absorbent (acrylic acid, test solution for
Date : Dec. 22,2006

Name :



Study No.

14738

Standard sofution 20.0 mg/L

{perating Date :

Dec. 22,2006

PKNO Time Area Height Conc.
(min) (azV-sec) (uV) ®)
1 1 g.?? 1433100 240948 !00.@
Total 1433100 100.00
By | S | .
0.0 2.0 4.0 6.0 8.0 10.0 Bperator :
[1] Water + test item Operating Date : Dec.22,2006
PKND Time Area  Height Conc.
(min) (pVv-see) (uV) %)
1 3.72 443994 75841 100.00
Total 443994 100.00
1
0.9 2.0 4.0 5.0 8.0 10.0 Operator :
[2] Sludge + test item Operating Date : Dec.22,2006
PXNC Time Area  Height Conc.
(min) (uV-see) (V) &
1 3.70 210689 35587 100.00
Total 210699 100. 00
1
T _—_/-L\/\ Al ¥ L .
0.0 2.0 4.0 6.0 8.0 10.8 Operator :

Reference 5 - 1

Chromatograms of HPLC analysis for C02 absorbent
(acrylic acid).

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

[3] Sludge + test item _ Operating Date : Dec.22,2006

PXNO Time Area  Height Conc.
(min) (uV-sec) (uV) %)
] 3.68 338425 57554 100. 00__

Total 338425 100.00

0.0

L

5.0 8.0 10.0 Operator :

[43 Sludge + test item Operating Date : Dec.22,2005

PKNO Time Area Height Cenc.
(min) (umy-sec) (uV) *
i 3.68 249622 42627 100.00

Total 249622 100. 00
|
¥ /IR{L Al L] L L]
0.0 2.0 4.0 5.0 8.0 10.0 Operator -
[5] Controf blank Operating Date : Dec. 22,2006

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

Peak position
n.d.

A l —

0.0 4.0 6.0 8.0 10.0 Operator :

Reference 5 - 2 Chromatograms of HPLC analysis for C02 absorbent
(acrylic acid).

Date : Dec.22,2006 Name :
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