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R 1 _
BT, OECD fLF&MT A MHA RS2 No. 203 TEEEERE)  (19924) XM

LTHEmL7.
D #HBRWE : -7oETSO)N>
2) JEHK FIEAN QINHEICRRROSBZXM) |, KEET 70— b THE
3) A EY - E XS5 (Oryzias latipes)
4) RFBEHIM : 96z
o) HERERE (GREME) :MEX, 10.0, 18.0, 32.0, 56.0, 100 mg/L
/N ARSI

6) SABRIKE : 5.0 L/EE

T) EE 17588 BRI

8) HRAEYE . R/ RERKX

9) BRI : 24+1 T

10) HBA L, 16BERIS, SRERIRS

11) S48k - HAZOY NI 574— (GC)
#® =

1) BB DB R IR AR O ORRER, BIEBOREMBICHT 2EHEN+20%
EBADEHH oI, HROFEITIZREBEORMTIHEEH W,
2) 96 F¥EI D BBBERE (LCO0) : >66. 6 me/L (95%EHXM : BEHFH)



1 #BYE

1.1 &%, #HELEIOWELFHER
ZA i W -7oEZO/N> (BEFR 2 —BP)
Vi1l Bibrv 7ol
CAS No : 15-26-3

s
Br
PFR C.H;Br
DTFE: 122. 99
b, Y= 59.41 C
L =N -90.0 C
REMEREY . 0.286% (30 C)
HE 1. 306 (20 C)
TREM? BLEl, €BBEK, TIAHVEEELEMTIEALVWRENREES I E
MNdHD.

ZFO? s FIEE, ST 73~89% (by BOD),
KPR TOERH 2. 1days (25 C, pH 7)
%¥1: Handbook of Environmental Data on Organic Chemicals, 3rd ed. ed. by

Verschueren, K., Von Nostrand Reinhold Company, New York (1996)

¥ R R L EE

1.2 faECH

A 99. 9% (GCik)
oybES 0 109D2157
e E s
ZEEY: 25¢g

ZHEH 20004E11H 14H
HAE AR

1 fftRaE M E R



1.3 #HBYEOHZRPLIUORESRHFTTOLEN]

AFLEEBWEICDWTHRNARRARY MVEBIZEL, %BMEOKENED Sh5 &
EEMER LTz, HBRAMYD, HRYEIIUMRFTORBEICRE L, $r, SBR& T
BRNMFIARY BIVZBIEL, RERBMARICEIE LI AR ML E LT, T DR,
ARG MIVIZEAZ 72072 2 E L DB EIIREPLE TH o /= S M X -,

a4

1) fn44 -

0 #4

) AFHk
4§ AFH :
b) oy &S ¢
6) Bk K
KE :

8) RS2 -

9 Cw AR :

10) Uw Aftgett :

fREK:
fmEAL:
7KiB

EAS

Oryzias latipes

=RKEHRAST (EREHBEXHAMRT—TH 1 £ih)

20014 48 24

01-H-0402

1.89 cm (1. 85~1.96 cm), n=10

0.148 g (0. 067~0. 253 g), n=10

HEUEME (RERSH (1) FKMY), HMEEHR) 10K D I6MR L MBI R
BE (LC50) = 0. 44 mg/L (Z OEIZMBFZERTICH T 5 19954 LAFE DLCH01H
0.44~1.5 mg/L, n=150QHHEANIZH S, )

2001 4R 198~20014 5H 148

RERLGAT 7 BREIOECERITZS BUT T, HRRICIIABEMICRETIE SR
IREREER U (REBRLART 14 HED U w ALSHIELFISRT) .

WHIK (3.2 ZH)
Gk (FEEE : 1.0 g/L/BLTF)
24+1 C

EFRERIRE  BAFIBEE D 80% LA E

pH:
REHR -
EHOOFEEE:

FREEE

6. 5~38. 5
S, 16 BERIBE (1000 lux BAF) /8 BRI
ThINNTHFITZ

BREOKI2 % /B (RERAOUBREN D 5130



3 BB
3.1 RHBRE&H

) #EAX FIAK Q4 BEMECRREROSBERAK) , KkEET 70— hTCTHE
2) FEEHR - 96 Bl
3) BRI 5.0 L/%%
4) HEE 1588/ AR
O HEHAEMK 10 B/RBRK
6) BRI 24x1C
N EFERRIRE - fafniBED 60% L, L

8 pH : AVBRIE D p HARZIZITH T
9) Fe ey - L, 16 BRI (1000 lux LLF) /8 BRes
10) #58H - SRGEH

3.2 FWHUK

BUBHRAK (BRI ZIERRAEL, BREESEE2BRELELOT, FTBER LIS
D) ML, FRAKEBEREEHBER— 1IR L. AR, TP
T LDRBERPENC EEER L. AAEKE L TRERKETH S R L

77

3.3 HMEREHRIBICEBEMS

1) BRAER SOLAENSAE—H— (Frori— ha%)
2) [EiRHE HERUKHE (ERESE, 547998 J-h=yb CL-80F)
3) IR RIS 2455 02 B! No4

4) EIFEREN 0 BRULFEFHEEE DOL-10 B No2

5) p HEt : HEEER THEE HM-40V B Nol
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3.4 FERBE DR
LAFORITGRY PR (&1,

SR/HRK) BRICEDE, XHBRBEZRODLS

ICHREL =,
AFABRIBE . MBEX,
10. 0, 18.0, 32.0, 56.0, 100 mg/L (INEE : #51.8)
TiidBaiE R (1[EB)
BE (ng/L) 96REIDIET=ZE (%) FEREIR
[. 00 0 i3
10. 0 0 i3
1A
TR (2EB)
BE (ng/L) 96BFREIDFET- 2 (%) FHRER
1. 00 0 13
10. 0 40 k.3
100 20 g

F bk (48HEFRIERICHIK)

FldBia R (3EHE) - 2 EHORRICBEMRBENS S NNl EmHL -,

BE (mg/L) 96 DI (%) BRI
10. 0 0 i
100 0 <l

F bk (48RFRHIERIZHIK)

3.5 RMEBROPR

ABRIBGR IR O HUKIL, FHBATICEEBENT 241 CicUzk,
WEME 842 wL (1100 mg) ZHEKT 1100 nLicES L, #HBYWEEKE L (KR
PIEREL - 1000 mg/L) . RBRIKIIHBYEFRBROFRICRLAEREERUETKT 5.0 L

WERE L.

AR OB OIRE O RE2RBRRKICBWTEGEH TH - =,

Al BRI B B B IR N &
mg/L mL
0 (xiHR) 0
10. 0 50
18.0 90
32. 0 160
56. 0 280
100 500
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3.6 FHBRKROSH

REMABRBIOURRRIC, SEREABLOARE | L2 TORBEK 9 Lo A - 728
AT (0BFHHF) L, TIAT7EL100 nLZ2HEmMLTRE®E, GCick b4
Hrliz. SEHBROKBMERE L, EEAROVY—VEEEOI S TR U, ST
JEBER - 21TR L.

3T HBREBE

RERBRICHEALAKETCo AMELEZRIROERB LI OBBAE S BIE L/-.

ABRIEOKIE, BEFERRE, pHERER, ABRETICHRAZ 1RBRREY D 10BE
ALZe. Kig, BERFRE, p HIZRBEMERD O UMKEOBKIITRICEIEL /.
REMRIPHBEIIITDRN o 2.

FEMME, 24, 48, NNBIVIHFMBICECHEAKZRRTIELEDICBARINES
HEOBRHDNVIZRBEZRLE L, —MIICRRTDEMAEEHEE FRICRLE*, JETHE
BRERALULEER, KEOEEEZ 5A2NE I EPNTEVERWE,

*— MR B & 2%

FEL Rz 5 BRITRIEDRD SNLNDHOD,

REER . NEROALEBKLTHZEOBENERZSHO,

REEXK . HASHCHBROAERLZZHERKELEDD, BIEORS, B, ki,
FERSE, '

WERAREE :  EHEZIRKETEHNTIEINSHO0, KP ks s o &AFaEEm
HD, Hin, KIEZSTD.
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4 HROHEH
4.1 FHESTRERDICEV D HBRYEREORE
SREREONHT (3.6 BH) DR, RAEEOREEICHTDESICLD, FHEBIERED
BEHICA WD HBRMEREEZ, UTORICKVWREL.

Rl E D o s am s
s ame | = OENENXERN |4 Sre s s
RUCEMT2RE | g I 8 D B T A

4.7 EEEFERE (LC50) O |
ARBRICBIFS, EAYNORCKESRERE (10 B) HSREE (%) 2%k,

AT OB THEBBIERE (L050) ZRE LTz,

BEERERICBITAETEE | 2 50% < 50%
LCS0EH D AT 7] , R
LCS0DPE S 1% Binomial i, Moving averageit, |> mEBREKX

Probitix TOEHBEMNSHEYIE | T 5.
HrE N bOEFEA.
AIREZRRR D 5% EHEER B EEH.

REE —FE T R AR D EC#k LY B, L R

4.3 0%FECEGBRESIC 100%EE RIKRE
FET-HA 0% T R lED X UFET-2HT 100% TH 5 RAKEE % ATa2R 0 588 L ix,
Fio, 0%FERSRELE, REEANEEINEZVRREHRE, 100%EC RIKHE
LI L TORKENEE LR REREE L,
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5 MRBIUER
0.1 HBREEDOEREICEELZRIIL-EBEDh2BEER
YT IERIT N o7,

0.2 ABREPOWHBRYMERE
%ﬁﬁﬁﬂéﬂ#%J:ZﬁZ4ﬁF§J?£K§iQEﬁ??§EP@*&%%Eﬁ)ﬁ%‘:?ﬂﬁl/fco T O#ERZETable 11T
RUTzZ,
AEBIEOSH Q. 628 ORR, BIEEOREMEICKHT DEED, +20%E2BE 2 ES
Do, UTORR CERBILBE, 0%FEREBE, 100%EC RIEBE, Stk
DENDIRE) (TVTRIEMEDOBAITIHEZE H U,

5.3 FEEIFEBEE (LC50)
ERENC BT DR ETable 21T, BWE—FET-REE2Z Figure LR,
I6FFRIREBE DM BE O EIZ0% TH D, REBRIEMEEE L.
U EDORRICEDEEH SN2 L HESTHE (LC50) % Table 3 BLULITFIZR L,
96HFRE] LC50 : >66. 6 mg/L (95% MR : BHRT])

0.4 0%ECHEBMBMEES KT 100%IE T RIKBEE
0%FECERERES IO % CRAKBES Table 4B L NRBIKHBICBII 28 BES
LUFIZR U7z, 96RFRE D 7. 30 mg/L (FEE : 10. 0 mg/L) TOIRET-HiZ 10%TH - =708,
EFEEICEEEERIRED S NN oL I L&D, CORTREARERGENEER 5
N2, LzAs>T, 96BERID 0%IETHBmMmMET 20.5 me/L (BR5E4E 32.0 mg/l) & L7-.
0% BT &mmiREe @ 20. 5 me/L (F%:EME : 32. 0 mg/L)
100% SE T RAKIREE - >66. 6 mg/L (RRiEfd : 100 mg/L)

5.5 FIEER

HEINFHERE Table 5ITF L 7=,

38.3 mg/L (RREME 56.0 mg/L) BXTX 66.6 mg/L (REME 100 mg/L) DEERIZHBNT
FFERVBE SN, 38.3 ng/l DBERICBWTIE, REBLAARRE OB REEKE
BINJ, ASRFRILIREIIM IR & i U & B3R s hiad - 12, WK TR ST
MPICBRERERIBR NN 72,
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0.6 MBRODKIE, BHEEFBESLIUDPH
ABRIRD/KIEZTable 6, BHFEEFREZTable 7, pH#%Table 81T/ L 7=,
KIRITTRTORBRK T2+ CTT, BEERFREITRTORRK CRAMATFEZEE
(24.0 COLEMBEFREFIRBE : 825 ng/L) D0BLLETHD, WFNLREBREHELE - L
7o PHIZEAY I OFEERKEE U THIERE (6.0~8.5) NTHo7-.

1/
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Table L Measured Concentration of the Test Substance in Test Water

(Semi-Static Condition)

Nominal Measured Concentration, mg/L Mean® Measured
Concentration (Percent of Nominal) - Concentration
mg/L 0 Hour (new) 24 Hours (old) mg/L
Control <0. 004 <0. 004 ———=
10. 0 8. 42 6. 33 7. 30
(84) (63) (73)
18. 0 14. 6 10. 5 12. 4
(81) (58) (69)
32.0 25.0 16. 8 20. 5
(78) (53) (64)
56. 0 45. 8 32.0 38.3
(82) (57 (68)
100 78. 6 96. 4 66. 6
(79) (56) (6

a: geometric mean

new: freshly prepared test solutions

old: test solutions after 24 hours exposure



Table 2. Mortality of the Medaka (Oryzias latipes) Exposed to the Test Substance

Nominal Mean? Measured Cumulative Mortality (Percent Mortality)
Concentration  Concentration

mg/L mg/L 24 Hours 48 Hours 72 Hours 96 Hours
Contrl — 0o ) ) 0
10.0 7. 30 0 (0 0 (0) D) )
18.0 12.4 0 () 0 (0) 0 0. O
32.0 20.5 0 O 0 O (IO 0 O
56. 38.3 0 (0 0 (0 I (10) 0
100 66. 6 I (10) 1 a0 L (10 1 (10

a: geometric mean



Table 3. Calculated LC50 Values

Exposure LC50 95-Percent Statistical
Period Confidence Limits
(Hours) (mg/L) (mg/L) Method
24 >66. 6 _— o~ - -
48 >66. 6 - ~ - -
72 >66. 6 — o~ - -—
96 >66. 6 -~ - —

~—: Could not be determined
The LC50 value and its 95% confidence limits could not be determined by
statistical method because the Mortality of Medaka at the maximum

concetration level was less than 50%

Table 4. Observation of the Highest Concentration in 0% Mortality and the Lowest

Concentration in 100% Mortality

Exposure Highest Concentration in Lowest Concentration in
Period 0% Mortality 100% Mortality
(Hours) (mg/L) (mg/L)

24 38. 3 >66. 6
48 38.3 >66. 6
72 20. 5 >66. 6
96 20.5 >66. 6
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Table 5. Observed Toxicological Symptoms

Nominal Mean? Measured
Concentration Concentration (Symtom-number of fish)

mg/L mg/L 24 Hours 48 Hours 72 Hours 96 Hours

Control = N N N N
10.0 7.30 N N N N
18. 0 12.4 N N N N
39. 0 20. 5 | N N N N
56. 0 38. 3 AS-7 N N N
100 66. 6 AS-9 AS-9 AS-9 AS-9

a: geometric mean
N : No toxicological symptom was observed

AS: abnormal swimming

_19_
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Table 6. Temperature

(Semi-Static Condition)

Nominal Temperature, C
Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours

mg/L new old new -0ld new old new old

Control 23.4 23. 5 23.4 23. 5 23.4 23. 4 23. 3 23.4
10. 0 23. 4 23.5 23. 4 23.5 23. 4 23.4 23. 2 23. 4
18. 0 23. 3 23. 5 23. 4 23.5 23. 4 23. 4 23.2 23. 4
32.0 23. 3 23. 5 23. 4 23. 5 23. 4 23. 4 ©23.2 23. 4
56. 0 23.3 23. 5 23. 4 23. 4 23. 4 23. 3 23.2 23. 4
100 23. 3 23. 5 23. 4 23. 4 23. 4 23.3 23.2 23.3

minimum:23. 2

maximum;23. 5
new: freshly prepared test solutions

old: test solutions after 24 hours exposure
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Table 7. Dissolved Oxygen Concentrations

(Semi-Static Condition)

Nominal Dissolved Oxygen Concentration, mg/L

Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours
mg/L new old new old new old new old
Control 8. 4 6.5 8.5 6. 6 85 6.8 8.5 6. 7
10.0 8.4 . 6. 2 8.5 6. 7 8.5 6. 8 8.5 6.9
18.0 8.3 6.7 8.4 6.9 8.5 7.0 8.5 7.1
32.0 8.3 6.9 8.4 7.0 8.5 7.0 8. 4 7.0
56. 0 8. 4 7.2 8.5 7.3 8.5 7.2 8.5 7.3
100 8.3 7.2 8.4 7.4 8.5 7.6 8.4 7.7

minimum:6. 2

maximum:8. 5

new: freshly prepared test solutions
old: test solutions after 24 hours exposure



Table 8. pH Values
(Semi-Static Condition)
Nominal pH

Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours

mg/L new old new old new old new old

Control 7.1 7.0 7.3 7.1 7.3 7.2 7.3 7.2

10.0 7.3 7.1 7.4 7.1 7.3 7.1 7.2 7.0

18.0 7.4 7.0 7.4 7.1 7.3 7.0 7.3 6.9

32.0 7.4 7.0 7.4 7.0 7.4 7.0 7.4 6.9

56. 0 7.4 6.9 7.3 6. 8 7.3 6.9 7.4 6. 8

100 7.4 6.8 7.4 6. 8 7.3 6.8 7.4 6.8
minimum:6. 8
maximum:7. 4

new: freshly prepared test solutions

old:

test solutions after 24 hours exposure
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Figure 1 Concentration-Mortality Curve

Mortality (%)
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Table A-1

Water Quality of Dilution Water

CoD <1 mg/L
Total phosphorus <0. 01 mg/L
pH 1.7 (22°C)
Coliform group bacteria N.D
Mercury <0. 0001 mg/L
Copper <0. 002 mg/L
Cadmium <0. 001 me/L
Zinc <0. 01 mg/L
Lead <0. 01 mg/L
Aluminum 0. 04 me/L
Nickel <0. 01 mg/L
Chromium <0. 005 mg/L
Manganese <0. 1 mg/L
Tin <0. 1 mg/L
Iron <0. 1 mg/L
Cyanide N. D.

Free chlorine <0.01 mg/L
Bromide ' <0. 05 mg/L
Fluoride <0. 08 mg/L
Sulfide <0.03 mg/L
Total ammonium <0. 05 mg/L
Arsenic <0. 005 mg/L
Selenium <0. 005 mg/L
Evaporation residue 130 mg/L
Electric conductivity 160 1 S/cm
Total hardness (as CaC0y) 67 mg/L
Alkalinity 42 mg/L
Sodium 11 mg/L
Potassium 1.2 mg/L
Calcium 16 mg/L
Magnesium 4. 4 mg/L

Date of measurement: February 13,
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1 HBROHHHE
1) RERAMBFKBI M BMEZIC, SHRERLIVERIK ] 1l 2, K9 1l 2F 0 AN
THBWZRIERNA 7IVICER (10 FBFR) L, 22722100 ¢l ZHMLTRS
%, GCIZXkoonHrLi=,

2 T THRBUEERKRIOLLE, BEKI0 L2 FDANTBWERERNC 7L
WCHRMUIBEE, GCickootr L7,

3 ERBRKOEBRWHERER, BEERABROY—VEREOMSFEL-.
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2 AR bIIT74— (GC) BlESH

(&)

AR O WIS TRBBHHE (Ny RAR—ZH>TI%) , No. |
HAZa< rZ 57 Agilent (Hewlett Packard) 6890
V—OAFT—3: Agilenthizr-yay (Windows NT)

EAD : YYRIPI Y YRITIY
Ay AN -28277 7 HSS) - Agilent 7694
HEGRIRR S MSD) - Agilent 5973N MSD (Mass Selective Detector)

(&)

GC&fF
HT I DB-5MS, 60 m>x0.25 mm(i.d.), df=1.0um
FrUT7—HZ: AU (constant flow)
Tk 1.0 mL/min
ATLF—=TARE: 40 C G nin.) =20 CT/min. —140 C (1 min.)
EADRE : 200 °C (Front), MSAY5-7:-RBEE;200 C
EARIE Split, Split ratio=1:100
AEHEAR : 3.0 mL CHSS¥7" Mi-7" A &)

HSSS&
MBS - Oven=60 °C, Loop=120 C, Transfer Line=200 C
AR HERRT Vial Equilibration Time=20 min.

Pressurization Time=0. 2 min.
Loop Fill Time=0. 03 min.

Loop Equilibration Time=0.2 min.
Inject Time=0.2 min.

INATIVNT A—% : Shake=2
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MSD& {4
I BESAF 1A ARRE=150 C, WMEMTR - 74 )L &IBE=230 C
SIM(Selected Ion Monitoring) &4 :
Solvent Delay=8 min.
Quant ion=122, 124 m/zMDTIC

Qualifier ion = non

3 BRER
WERYED 10000 ng/L7 ¥ b D EHEZHEL, v b2 TR L,0 10.0~1000
mg/LORIEBMEEZRB Lz, T OEREFKE 100 1 LEEL 10 mLOFEEIKIZEML =B D
BT TINELGCTRIELE. BN EBE (ng/l) %, MBI E— 7 HfE (count)
L0, REREMERL . REROB/N_RIEIC L D EHRERXOMBEFEEIL, 1.000&

B TH-o/-,

4 BRHBRS
BRI E— S mEEZE 1000 counticaE L, CNITHE T 2RBRIEF OB R

0. 004 mg/LZEMRHBRSE & L7z,

5 WIEIGAER
 WRTALERNE T1 REBRIBEDHT IORLIZE D10, RBIEEERAE TR 2R
DRI TH 20T, FMENRROBERI 257z, LEN>T, ENEORBEIZ S5
oz,
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Figure A-2-1 Calibration Curve

No. ‘ Concentration Peak Area
(mg/L) (count)

1 0 0
2 10. 0 176948
3 20. 0 354362
4 50. 0 910406
5 100 1863372
) 200 3688797
7 500 9691384
8 1000 18913706

Each acetone standard solution was added to 100-fold volume of water before injection.

Y= 18, 985X
r= 1. 000

- |

2. 5E+07

T
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1. 0E+07

T
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5. 0E+06

."
0. 0E+00 Lg’ ) '

0 500 1000 1500
Concentration (mg/L)
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Figure A-2-2 Representative chromatograms

(1) Standard 500mg/L; 0 Hour
(Standard solution was added to 100-fold volume of water before injection.)
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Figure A-2-2 Continued
(3) 10. 0 mg/L nominal; 0 Hour

Study No. -ADOO463-20
Date 2(101 05 14
Operator
Sample inforntlon
anpis Name Cl
Wisc Info
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Figure A-2-2 Continued
(5) 100 mg/L nominal; 0 Hour

Study No :AID0453-45
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(6) Standard 500mg/L; 24 Hours
(Standard solution was added to 100-fold volume of water before injection.)
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Figure A-2-2
(7 Cont:ol

Continued
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Figure A-2-2 Continued
(9 32.0 mg/L nominal; 24 Hours
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