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0BCD {b2&F A R HA BS54 No. 202 T2 22088 S
BEARBLUEMSER  (19844)
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MK, BRI EEE, 0.200, 0.360, 0.630, 110, 2.00 mg/L
N 1.8
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) RBREFOBERYEBRE
HBREOSFOME, HIFEOREEIHNTIEER, REFBFRICSNT I ~98%,

BTRBIZBWT 0~06%TH-o7,

2) UERHREROER

(mg/L) 95% fE#EX R (me/L)
R ERE (EiC50) 0. 467 0. 337 ~ 0. 60!
0% BB =SB 0. 337 —
100% FHERERE 1. 04 -

3) WBEFRBROER

(mg/L) 95% 5K (mg/L)
EREXHERE (BiC50) 0. 403 0.337 ~ 0.60]
0% HERTRE 0. 180 —
100% FERXBE 0. 601 —




1

BRME

1.1

AR, BERABLIUTHEIERER

% B 2 4-C=bo-6- (I-AF)VFabi) 7=/ =) (B

B % VA
CAS No: 88-85-7
BEk

O,N

O,N OH
ﬁ?it . CmleNzos
GFR" 240. 22
Bt 41. 7~42.0C
ISR : I¥ /N BE

ARYSAREET . 22 Tomg/l CREEAKS, 20T, 48BSRIHR4R, HPLCSMHT)

] : BHGEIRHER
2 HEliEE

£3 1 TIS K0557 A4Z L — Rk, < hEHEEE BHUKEEERE WR600A

L2 ftalids
Mg 99. 9% (GC)
nybES 0 2274X
s
ZHE" . 100mg X 25
ZEA - 20044 84108
AR A BHAEH

] BHCERMER

DNBP)



L3 BRWBOREBECRERETTORER
RERBMBHIC, AFLABRYEICDVWTRIRNANRY MLEREL, HRYEOD
BEAEDONG 2 EEREELE, |
HRBHIRT, BRMERILSHETORBYEREAREE (REAE B, BH)
NICRE L7, 75, BB TERICORARNAAY ML 2EIEL, RBEAKICEE
L7 2R ML ERE LT, TOBE, A~ MBIkl 2 & kD BRWH
RREFIIRETH > EHBE Nk,
(EE) 77—V TERFRADIMHTEE < Nicolet B AVATAR 320 &

2 H#tEAEY
1} #nd4: Az
2y EH: Daphnia magna
N AFE: BEFETEERAR (B BSTBEAERENRR
) AFH: ' 19954 THI18H
B R EME (W6 HE) ICHEYH (BE7oiBEhY UL, HER
) IcLoANEXEERBETY, KREYORZEERAXRT
W3, 1998486 H LA D8RR O ok R EFRE (EC50) K. A
TOED TH D
P HE + EENERZE=0. 76 0. 16 ng/L, n=13
(B/ME~BAE=0.57~1. 02 ng/L)
6 EEER: Ok (24RFRILARS)
N HREYEBAEDOEI P OOEFESRNE
HEK: FERA (3.2 1)
FEHE: 156, 780ul. (2588.72L) EAF
A ERE: QL H o ABEER
7K : 20+1C
BHERRE: FMBED0% L L
pH: 6~9
LN EPRJE, 1685H83 (800 luxBAF) ./ 8HsRemy
FE M 20044F 94 28H~20044E 108 12H
REMBIT2BROBROELER : 0%
PRI B LU HE DR L
HOEHR: Chiorella vulgaris (R ¥EE)
(ﬁﬁ%ﬁﬁ&ﬁbﬁﬁb.ﬁﬁ*tﬁ&bf&ﬁ)
KERE 0.2 mg C (BiBRESR) /HH

B FKDITH EREC (3E/8) T, SikdEn, sERE.

_10_
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3 HBHE

3.1 HEBEFE#HF
) BEAHK:
2 ZEEBHIME
3) HEBRHEE .
4y EE:
5  HEAEME
6) RABRIREE
N BEBRERE:
8 pH:
9) WEEE:
10) HREA -
11} %afH -
3.2 FEK

AR
KEET IO I— N THRE
48BFfH

100 wlL./ %35

458/ HABK

208/ HBEKX (55 5%)
20x1C

EAFIEEED60% LA L

A p HRBIIfThIaho 7
% 250mg/L (CaCO#5)

|OYE, 16B5MIER (800 luxELF) /8kpRimy
i3 7y 0

OECD {bZEZT A RHA RS0 No 21l THFTIVIEMAR KERLTHZH
fi7, Elendt M ZBWW=, EEEZMEER - 1ITRLE,

3.3 HBREAZBICEERES

1)

HEBAR

fEiEE -

KiBEt -
AFEEHRG
pHat:
BEAEFy b
BTFRFE:

10nLEH S A E—T1—

(RBREBIIIBE2L, KEE2F702—FTHL L)
MR ([BER¥E, y17vo8 7—I=v H(L-80FR)
NFB FxwisTrT

- ERAc¥EHEE DOL-108

REEN TEE M-40VA
Ny 738 HA-DT

A b7 AG4E
AbT—8 AEI63RY
AbZ—% PRI002EY

_11_



3.4 RBBEORE

HTFORRT T BRR (528, 105/ ARK) SRCEIE, FHRAEER0
EIITHRELZ.

KRB | $H X, BHAIAEEK, 0.200, 0.360, 0.630, 1.10, 2.00 ng/L

(N 1.8
FhRABRER
KR ER (%)
# e (os/L)
ARERIEE 4SEFRIER
BhFIx X 0 0
0. 0200 0 0
0. 200 0 0
2. 00 100 100
.5 HEBREORR

FEBES - 21ICRTEOI, FRYHFRBEEZAEL, FHRATHREATII LK
N, RBEEHHL 7. ERYERKIIARRREELZ.

FBL-RABHE 1 RICOEF4AFEORRESRICE 100 ol A7z,

HBRIIFRAO S EL, PFAMBRICHBADOAZFULED BIFIRE : 38uL/L)
ZERELIZ,

BEUBORBRKORE B HHBERBLUVBHNERIZB W TEAER, (. 200~
2.00 mg/L RiCBWCTHHHREBBRTH o7z,

_12_



3.6 HEBEDODH
REHBRBIURTHICERRES | BREBLOERE 0.75 lLz&WL, 7t
Fo R ESREMUESHE, HPLCIZEDAH LR, SHBRROKBRYERER,
EREHEOC-VEHEOLMSERL, BATHEERD L. BERMRER-3IC

Y

3.1 ABigfE

REBKOKE, BEEEEE, pHBIUEELRER, T7AERy hZRALTH
RIVOO%BAL, TOBRAEBRERBNELE, IVVIRAOR, HBRERICH
THERy FNOFEKBERTIRBAERDIIKLE,

REML 24 BL 48 BEI%IC I DL O0KBEROERET . HREBZR
SMizEM LEE, 15 BERTALESEKAEEI Nz EAR L.

i, BAEMREAE, pHBIUEER BEMHMBBIUKTHRICI, 2HBREE]
REBEABOHBHICOWTHIEL .

_13_



4 HROEN
4.1 BEEREFZHICAVIEHRBYHBEORE
EESECEMICANIHBRYEREL, MEE (F) LA,

4.2 FECEXEF®RE (Eil50) ORH

UBELULSEEOSRRKICET 3, IV O0ENMEREMHBEER QR »5 ik
KEER (%) 2R, UTOFETERREXBERE Eil50) ZRELL.

BEERERICBITABER |2 50% - 1< 50%
) Probit#%, Moving averagei,
EICS0D R Binomisl i CORMBRN 5 | Lo DORLRRE

AL bDEEA.
WEEED IS5%EEEMER
&0

BB - Pk FHE RHERD T 5. BT D,
Efet

4.3 0%EEERFEBEEDLTN00%MHEERERE

4

ST aNBERASEEZTLVRGRER (XEERHBE) £M4BICEREIZD W
TARERR D L. RIS, 2 TOI V> OMNEKATE2ZITLRERER (100% B
BEREEE) KL

_14_.



5 BEBLUEER
5.1 BBREEOEHEMEICEEEZRIELELEDNLRERER
EAKIEE = 15 bl i

5.2 BBREFTOHRBRYHARE
EEEBBBIUVRTRIIRBRETOKRYEBELZRE L/, TOERE Table 1,
RENLZZOY N T LARTEBER - 3ITRLE,
HREEOMT (3.6 2R) OBER, MFHOREMIINTIEIGR. REFRBMNIIS
WT 91~098%, RTEIZBNT W0~B%XTHo7,

5.3 EEOEKFAFB®E (EiC50)

EEEMIC BT HEREER2Table 2 12, BE-#EkEERIEE Figure | WTRL
7o

RSB OMNBE B LA BRICBVT 5 EKEERIZIE 0%, KEIKFEVWES
T3z 0% TH D, BRBRRLEHENAEL.

DEOgRICEDEEHIN L EEKEERE (EiC50) % Table 3 BRUETIZ,
BEEOBELREREMERER - 4ITRLE

24 B BiC50  : 0.467 mg/l  (95%{EEXRT : 0. 337 ~ 0.601 me/L)
48 BERT EiC50  : 0.403 me/L (95%{EHRRKAH : 0. 337 ~ 0. 601 me/L)

54 0%MAERSEBESLT 00%EERERE
I%FEERESHEBICINSHEERESREE Table 4 BRULLITFIIRU,

R 0% HERBRE : 0337 me/l
24FERT 100%MEERMERE © 104 m/l
48 BfH] 0% FRERSRE : 0180 me/L

43 BERN 100%MHERMEE 0601 mg/L

_15_



5.5 HREOKE, BEERERE pHBIUEE

BRIk DKIR%E Table 5, IFFMEMEZ Table 6, pH#% Table 7, ®EE#Z Table
BiZaR Lz,

KBIRTRTORBE TN ITT, BEEFBERTRTORBE TRNAFRER
B (20.0COMMEERERE : 8.8 ng/lL) @ 60%LLETHD, Wihb HREREZH
2L, pDHIII DV ODHAFRBELU TEEHEE (6.0~8.5 NTH-> k. Fk, &
ELHETF#EA (8250ng/L) SHIEL .

5.6 REBRFHEEH, S DRIRER
YL TAERIILM T,

ok
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Table 1 Measured Concentration of the Test Substance in Test Water
(Static Condition)

Nominal Measured concentration (ng/L) Geome tric Mean
Concentration 0 Hour  Percent of 48 Hours Percent of During 48 Hours
(mg/L) New Nominal 0ld Nominal (mg/L)

Control < 0. 0008 - < 0. 0008 — -
Soivent Controt < 0.0008 -= < 0.0008 - -
0. 200 0. 181 91 0. 179 90 0. 180
0. 360 0. 339 94 0. 336 93 0. 337
0. 630 0. 603 96 0. 600 95 0. 601
1. 10 1. 05 95 1. 04 95 1. 04
2.00 1. 95 98 1. 92 96 1. 93

New: freshly prepared test solutions
01d: test solutions after 48 hours exposure

_l’l'l_



Table 2 The Number of Immobilized Japhnia magna (Percent Immobility)

Nominal Mean® Measured  Cumulative Number of Immobilized Japhnia
Concentration  concentration {(Percent Immobility)
(mg/L) (mg/L) 24 Hours 48 Hours
Control - 0( D 0( 0
Solvent Control - 0( O 0( 0
0. 200 0. 180 ) 0( 0
0. 360 0. 337 ) 4 (20
0. 630 0. 601 19 ( 95) 20 (100)
1. 10 1. 04 20 (100) 20 {100)
2,00 1. 93 20 (100 20 (100}

a: geometric mean

..18_



Table 3 Calculated EiC50 Values

Exposure 95-Percent :
Period EiC50° Confidence Limits  Statistical Method
(Hours) (mg/L) (mg/L) :

24 0. 467 0. 337 - 0.601 Binomial

48 0. 403 0. 337 - 0.601 Binomial

%+ Using the concentrations of 0. 180 — 1. 93 me/L

Table 4 Highest Concentration in 0% Immobility and Lowest Concentration in
100% Immobility

Exposure Highest Conceniration im Lowest Concentration in
Period 0% Imnobility 100% Immobility
{flours) {mg/L) (mg/L)

24 0. 337 1. 04

48 0. 180 0. 601

_19_



Table 5 Temperature

Nominal Mean® Measured Temperature (C)
Concentration Concentration 0 Hour 48 Hours

(ng/L) (mg/L) New 0ld
Control - 19. 8 19.9
Solvent Control - 20. 0 20. 0
0. 200 0. 180 20. 0 20. 1
0. 360 0. 337 20.0 20.0
0. 630 0. 601 20.0 20.0
110 1.04 20. 0 20.0
2.00 1. 93 20. 0 19. ¢

a: geometric mean

New: freshly prepared test solutions _
O0id: test solutions after 48 hours exposure

_20_



Table 6 Dissolved Oxygen (oncentrations

Nominal Mean® Measured Dissolved Oxygen Concentration (mg/L)
Concentration Concentration 0 Hour 48 Hours

(mg/L) (mg/L) New 01d
Control - 8.8 8.5
Solvent Control - 8.8 8.5
0. 200 . 180 8.7 8.4
0. 360 0.337 8.8 8.6
0. 630 {. 601 8.7 8.4
1. 10 1.04 8.7 8. 6
2.00 1.93 8.4 8.6

a: geometric mean
New: freshly prepared test solufions
0ld: test solutions after 48 hours exposure

_21,



Table 7 pH Values

Nominal Mean* Measured pH
Concentration Concentration 0 Hour 48 Hours

(mg/L) (ng/L) New 0ld
Control - 8.3 8.0
Solvent Control - 8.3 8.0
0. 200 0. 180 8.2 8. 1
0. 360 0. 337 8.3 8.1
0. 630 0. 601 8.2 8.1
1. 10 1. 04 8.3 8.1
2.00 1. 93 8.2 8.0

a: geometric mean

New: freshly prepared test solutions
0id: test solutions after 48 hours exposure

_22_



Table § Total Hardness (as CaC03)

Nominal Mean® Measured Total Hardness (as CaC03, mg/L)
Concentration Concentration 0 Hour 48 Hours
(mg/L) (ng/L) New 01d
Control - 238 238
Solvent Control - 236 242

0. 200 0. 180 , 232 240
0. 360 0. 337 236 238
0. 630 0. 601 238 238
110 1. 04 238 236
2.00 1. 93 238 238

a: geometric mean
New: freshly prepared test solutions
01d: test solutions after 48 hours exposure

_23_



Figure |

Concent ration-Immobility Curve
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Elendt M4 medium recommended by OECD Guideline No. 211

used as dilution water

Macro nutrients

Concentration (mg/L)

Call, - 21,0 293. 8
MgS0, - TH,0 123.3
KCl 5. 80
NaHCo, 64. 8
Na,Si0, » 9H,0 10. 0
NaNo, 0. 274
KH,P0, 0. 143
K,APO, 0. 184

Trace elements

Concentration (ug/L)

H;BO, 2859.5
MzCl, - 4H,0 360. 5
LiCl 306.0
Rb(} 1.0
Sri, - 6H,0 152. 0
NaBr 16. 0
Na,Mo0, - 2H,0 63. 0
CuCl, - 2H,0 16. 8
ZuCl, 13.0
CoCl, - 6H,0 10.0
KI 3. 25
Na,Se0, 2. 19
INH, V0, 0. 575
Na,EDTA - 2H,0 2500
FeS0, - TH,0 995. 5
Vitamines Concentration (pg/L)

Thianine hvdrochloride
Cyanocobalamine (B12)
Biotine

75. 0
1. 00
0. 750

_z 6...
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2

0. ADERELFROROEVERRL, REBAATHRLTRERET 3,

(LLFTORERTEE MRS HETLS)

SeEBRE XNa QREI QBAIRE BHARE

mg/L (REHF) mL mbL UL/L

X c —> 0 0 0

Bh»f B IX sC —> 0 10.00 38
0.200 Cone.1 4 20 9.00 38
0.360 Conc.2 —> 36 8.20 38
0.630 Conc.3 ——— 63 6.85 38
1.100 Conc.4 ——d 110 4.50 38
2.000 Conc.5 A 200 0 38

~28-
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1

2)

HRBDO T

£ ERED. 15 nLEBIEA N 7IICERL, 7R UL EZHEBRNLUEGE,
HPLCIcE b4 LE, foFZmizryo~ by 5 A%Figure A-3-2 (2), (), &),
B, (M, 8, @, () KxLik.

T4 k= R U LTS U= SRR 0. 75 oL EBIE AN P IICERRL, Bk EE
EIMLESE, HPLCICE DAL, fEMBI 0T kTS5 .A%Figure A-3-2 (1),

(6) iR L7

FRBEOBERVEREX, SHFRICAIE L LBERROE-JEREZANT, —K

BRIECIDERLL,
7, REHAMCABRBEAHOSR IO > TRERZMERL, EREZ®EEL

T3, (3 REE ZH8)
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2 BEw4ksoxbh7574— (HPLC) BIREH

(%HE)

E@mky 0T N5 7 (HPLC) :Agilent 1100 B 23547y #EM (Na2)

D—0AF7—¥3ar. Agitent 1100 ¥J-% %327-¥3v (Windows NT)

FHoY G1322A%

3 G1311AE (U318 57, A
G131 1A% (35308 27, BEHA)

A—btH7TT G1313A%

ATHhF—T 2 G1316A% (harrF N IT)

T4 b1 F— K7 LR G1315B%H

(%&4)

ATh SR GLMryasd Inertsil ODS—3V S5um 4 6mm i.d X 150mm

B GL #4IyAB Inertsil ODS—3 5S5zm 4. 0mm i. d X10mn
HIAF—T 2 40C

BB . ST H 0. 13y EEKEE#E /TR MA=25T5 (v/¥)
BER 0. 1%)EE/KEESHE /TEh-ME=T0.730 (v/Y)
7 i il 1. 0mL /min

#EA 0~ 3min 2.5 ml/min

3 ~ 8min 0.05 ob/nin

_ 8 ~ 12 min 2.5 olL/min
HILAA v F /007 : Onin (BEEED , 3win (G478 , Smin (REEHED

BERE : 267on
HEHEAR : 100 L
3 RER

TR RUNLERY, 0, 0.100~2. 00 ng/lL OEMEBEKEHBL /L. JORERK
*—FEERLSBEOREKTCERLEZBOZHPL CTHIEL L. HEITHRE
(mg/l) %, §&hicY— 27 (count) 2& 0, REREERLE, REFORN_RE
X AESEREOMEGRET L0 ERFTH . ERLEBRERE Figure A-3-1

IZRUTE.

4 RBRERF
BARHE—ZEEE 0 lcount IWREL, TNICHE T3RBEDOHBMERE

0. 0008 mg/LztibfRFA & Uiz,
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5 #HmEEE
SHTRTLEIE, T 1 RBEOSHAE] IDRL=ESKE, BREEZERT HBHEL
FTHBOT, ROENRBROLEI Mok, Lo T, BRROMERTHAD

27,
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Figure A-3-1 Calibration curve

Na Concentration Peak Area
(mg/L) {count)
1 0 0
2 0. 100 13.9
3 0. 200 27.9
4 0. 500 69.5
5 1. 00 138. 7
6 2. 00 277.2
= 139X
= 1. 00
3. 5E+02
3. OE402 + .
'.’
= 2.5E+02 | ’
= _
= 2. 0E+02 |
5 LSE+02 | o
~ K
S L OE+02 ¢ .
¥
5. 0B+01 | .+
o®
0. OE+00 " . : . . _
0 0.5 | 1.5 2 2.5

Concentration (mg/l)
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Figure A-3-2

Representative chromatograms

{I) Standard 0. 500 ng/L ; 0 Hour

#HAR : 2004710712 -8R H H
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Figure A-3-2 Continued
(3) 0.200 mg/L nominal ; 0 Hour
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Figure A-3-2  Continued
{5) 2.00 mg/L nominal ; 0 Howur
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(6) Standard 0.500 mwg/L ; 45 Hours
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Figure 4-3-2 Continued
() Solvent Control ;48 Hours
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Figure A-3-2 Continued
(9) 0. 630 mg/L nominal ; 48 Hours
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Table A-4

Calculation of the EiC50 (Representative, 48hr.)

TOXDAT MULTI-METHOD PROGRAM
(BINOMIAL, MOVING AVERAGE AND PROBIT METHODS)

%973%&%&@%3&
Time: 48hr )
Conc. Na CONC. NUMBER NUMBER PERCENT BINOMIAL
mg/L EXPOSED DEAD DEAD PROB. (%)
Control ] 20 0 0 -
Sol. cont. 0 20 0 0 —
Conc. 1 0.18 20 0 ] 9. 53674E-05
Conc. 2 0. 337 20 4 - 20 0. 590826606
Conc. 3 0. 601 20 20 100 9. 53674E-05
Conc. 4 1. 04 20 20 100 9. 53674E-05
Conc. 5 1. 93 20 20/ 100 . 9. 53674E-05
v v

THE BINOMIAL TEST SHOWS THAT 0.337 AND 0. 601 CAN BE

USED AS STATISCALLY SOUND CONSERVATIVE 95 PERCENT

CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL

ASSOCTATED WITH THESE LIMITS IS 99. 409008026123 PERCENT.

AN APPROXIMATE EC50 FOR THIS SET OF DATA IS 0. 403403999262989

WHEN THERE ARE LESS THAN TWO CONCENTRATI ONS AT WHICH THE PERCENT
DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE NOR THE

PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS.
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