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BB E K E : REE

F B . DE{eRFEOFI Vv (Daphnia magna) [ZHTD
poRuidy SRy

#x B F B : A020366-—2
B OF B

1) BAXAKIAL:  OECD {LBEGT R AL KS A2 No.202 (3 UV oM, Ak
FLEARI JURAMRE) (1984%F)

2 2 E F X HEA (24BEMIEICRBRBEOLB R TH)
KEETF 70— FCHB

) H®H AR AE B FA 3V (Daphnia magna)

4 £ & B M - 48K

5 A BREE XTHRX, 9.90, 14.9, 22.8, 33.7, 49.5 mg/L

(REH S 1.5

) ® B HE & 100 oL/ 725

7 # AT/ REBREX

8 #HEALEDLE 208/ HBX (5H/EK%)

9 ¥ B E E 20+1°C

100 B’ BB EWY, 16BFRIER (800 luxPLTF) /SREMRg

1y 4 & HAZ e IS 7 4 —HEH (GC/MS)



A B B R

1) RBEPOHRYERE
HEBBE O OREE, MEBEOREBIIHT HIEIEIL, ZREAHEFIZIBVYT 50~59%,
BARNZIENWT 42~48%Thol, HBRHEITHERMTH I D, WHBRCEKIITS

LODORBREOKHEEI ZLiInL Y, REMMTOREIIBHOEETH 7,

2) 4HIBRBHROGR

(mg/L) 95%fE#AK T (mg/L)
YRPPKAFRE (EiC50) 13.0 1.1 ~ 17.3
0% L E R IRE 6. 84 —
iooWﬂ%ﬁi&ﬁE o173 —

3 48%?5%&%&@%%

(ng/L) 95%1%@?% (mg/L)
FYROEAERE (EiC50) 8. 09 7.18 ~ 9.04
0% PH 2 f i IR AE < 4.92 —

100% B HF R IR E 11. 1 —




1

wRIE

L1 &%, #EXBIUYELEAOER

2
Bl 4
CAS No.:
IS

SFR
TFE:
A
R
TRESHRE" :
HeET

Z DA :

M kbRFE (BEFR CCL4)
FrSraaiyy

56-23-5

CCl,
153. 82

76. 8°C

-23°C

R¥ (0. 08g/100mL7k, 20°C)
1. 597 (20/20°C)
HOHEER, 7oofk/Lakk

*1: BRiGEROCRR

L2 HeRE
REEET 99.9% (G C)
ﬂﬂ%%":l...l
s .
ZHRE":  500mL
ZH|A : 20024E118 7H
S €5 TR

¥1: Yeia B RO T E



1.3 HROHOBRE LURELRET CoRER

HERFMANC, AFLAEBRDEILSDVTHRABRRRAZ MERIEL, #BRHED
BENBOONS Z LR LL,

HBHHS, HBROHILSTFRARORBYERERT VI —% (RERM : =8, W
BT, ERHEA) AICRE L, £, RBETHIZLFRABRR <2 bAZREL, B
BREAMGRHIZBIE LI AT P LB LT, TOBR, A7 b ER R o
&LV ERDBEIREFIIRECh - L Sz,

el
1 & FFIVra
2) 24 Daphnia magna
3)  AFER: RETEZRENEHR (R WBiTEEABNLRENH)
4) AFH: 19954 7H18A
5) IS R (W6 rAfF) CEEHE (BE7ulbBb ) os, RER
#R) WL ARMEKAERR LT, #REDORTHEFST
V5o 1998556 8 LR D 48R O JLETK L ERE (EC50) X, B
FoiEv ThH5, :
EHE -+ ERERZE=0. 75+0. 17 mg/L, n=11
(B/MA~BAKE=0. 57~1. 02 mg/L)
6) AHEME: DR (24BEFLINE)
D HRAEMEBE ORIV a0ATLEMYE
B K: FIRAK (3.2 2H)
RIEmE: 158,/80nL. (2588,2L) LAF
HEREE: 2L M ABEG
AR : C20+1°C
BFBRERE: FAFIREE D60% Lk
pH: 6. 7~8.5
PR - EANE, 16RERIEA (800 1uxPATF) /SREfiRg
FRE R 20034 6 5258 ~20034E 7H 16 H
FRGALAR 2 HR OB DIETE < 5%
KRR L UHEDRA - gL
BEOFEER Chlorella vulgaris (BBAARRAFELEE)
(REFRBALRLOBL, FRACEBRLTER)
AR 0.2 mg C (HHRFAR) 5/

FIE KDL - EWMOK (3E8) Rk, PEIES, BEKRE.

_10_



BRIk

3.1 BREMH
1) BREHN: HIEKX C4fRIcRBREO2R L TR
KEETF7arvi— TR
2) REBHR 48RFf
3) HBREKE: 100 uL /& %3
4) HHK 4 FB/HRK
5) HLRESHK 208 "HBE (5H/EEH)
6) RENRE : 20+1°C
T BEFBRRRE: fRNREOCOWLLE
8 pH: RBRHE D p HRER TR ok
9) BEE: #9 250mg/L (CaCO, ML) 7
10) FRHA : EAY, 16BERIBE (800 1uxBUT) /SBEMIRE
11) #8E - Eiat
3.2 #W/RK

OECD {EEHETF R FHA KFA 2 No. 211 T FI v aBERER| CEELTHEHE
B4k, Elendt M4 Z =, HREHBER - 11T LK,

3.3 HERERBIWEENS _
1) HEBER: 1000LBFEA Z A -0 — (RBREHDICIIZLZL, KEE2F 7o

Y= hCHEoT) _
2) {EIEH : HBERKE (BIRERE, #7778 )-A=yICL-80FE)
3) ZKigdt: FRITEAER 2455 027 No. 1
4 BEERRE TR0 DOL-108! No. 2
5) pHEf: REER TR HM-40VE No. 1

6) BEEHEXy b ETELFEHIEHE WAD-TH

_11‘.



3.4 HRBAEORE |
UFoRI ST FHEAR (F2#, 105H/HEX) BRIZES:, A#8BRBEL2 XD

LORRE L,
AERERIRE « MK, 9.90, 14.9, 22.8, 33.7, 49.5 mg/L
(Z3EE : 1.5)
FARER
i o —EEEEE 00 | ey — R 0
24B5FE  48RERAEE 24FERE  48BFRATE
Bh Bt BRIX 0 0 HEE 0 0
0. 0100 0 0 16.0 0o 0
0. 100 0 0 51.0 100 100
1. 00 0 0 160 100 100
10. 0 0 0

_12_



3.5 MEHoHK
ABHAMNRFOFERAKIL, AMIICRRZITY, ERENT0X1CTE L,
UTnROBEYIC, HRHERELHAY LA,

BRYE R
99.0 mng
RRAHARE (BRHEE 624 LRI
i T FEK
* EBE 1000 mL
¥ ARV BERI L SRERMEE (10 551
| wmmRRE 9.0 mg/L
B FRB T
RE RS -
LREFBET COREMHE -
*:LEEIVED

HEpinx, HREBECISCABOERDERELZERL, FRAKT500 ol CEE L,
1BEIC 22X 4 BORBRAICE 100 oL AR,

HMEEIIAFRKORE LT,
TR ORBHEORIE B R BES LU 9.90~22. 8ng/l. BIZ RV TEAFR,
337 B EU49. 5mg/L RIZBWTHEKEGEH TH o1,

_.134



3.6 HEBREKDIHIT _

B BRALEEB L UBUKET (REBHHA4RMNE) K2EREE 1 XRESH LV RBRE 1
sLEEER L, FARK L 7E b 100 LERMUEREH, GC/MSIZLYT LK,
ERBEOFERYERE R, BEFHO—/EELOLMOERL, BMEHEER

Wic, FANTHBES - 2 IR L,

3.7 HEHT/E
HENEOKIE, BERERE, pHBIVEELZEE, V7A<Xy F2HAVTH

RIVrarRAL, TORKERBEHMSEEEL L, IV agACKE, RREEICS
THEERY MAOEEABELET 1 %UNLRE LI LK,

SEEANL 24 BIO 48 BB I YV o0BKEEROBELITo, RBREBEE
RINTED LI, 15 BT RVEAIIEKETFS N LB LI,

kiR, BIEEREE, p HB LUWEY, FREHARR L UEKAT (BRI 24 R
#) Iz, 2RBREE 1 RREBORBREIZH>WTHE L,

_14_



4 HBROEH
4.1 HEREAEHIRAV A BRDEREORE
EBECEHICAWVAERYEEER, EE (%) &Lk

4.2 FEIERAEFRE (EiC50) OFH

243 L UMBREMI DA REBR iz 1T A, IV alEkEEK & HRBEE (2088) 15
KILER (%) &R, UTOFETLEEKNERE (EiC50) #HRELE,

ERRABREXIZBITSHEER | = 50% < 50%

EiCR0mEE F ik Binomial{%, Moving averagedk, RESN>BREERE
Probitihk TOHEHKERMLE & | B#HT 3
HprahtboEEH,
FIREIRER YD BB EHMEX ML EH,

BE - FkAEREBO T B, ‘ LT 5,

ot '

4.3 0%EERFREDB IUI0%LERERE

SUVaREKEERZTRVESEER (0%EERDEE) »245 L U4BEEIc o
THEERBV G L, I, £TOIVradlkiES2 2T 3 REBEX (100%H

ERIERE) FRHLL,

H154




5 HEBIUZER
5.1 RBRBRBROGHEMICEEZRIELE:BEDNIBREER
ZUTAIHBII R 0T

52 REETOERMERE
REOAARE L UMKAT (REBAMG4RH®R) ICHREPORRDERE® RIE L,

FTORRE Table 1, REMR I u~ M7 AL FBRE— 2R LE,

RBEONT (3.6 8R) ORR, MEHOBREHICHTSEER. REMMEECE
WT 50~59%, BUKRIIZEWNT 42~48% Tholc, HROKIIMBMETHI D, AN
BB RIIT 3 LbOORRIBOKTEEY Z LI LY, SEUMPOREIIHENRE

?&)Oto

5.3 MEFEKFIAERE (EiC50)
BEHIZIR T Dk FR % Table 2 {2, BE—HEXAFRMME Figure 1 IR L

7oo
REMHFOMBRE IR DHEKBERL%, KEIRNAEIVY2R0%THY,

ARSI E W L,
UEDRKRICESEHB &N L HHEKAERE (EiC50) % Table 33 LULLTFIZ,

48 BB R E T BEN - 3ITRLE

24 B:ff EiC50 130 mg/L (95%IEEEM :11.1 ~ 17.3 mg/L)

48 BEfE] EiC50 @ 8.09 mg/L  (95%AE#AXARI : 7.18 ~ 9. 04 mg/L)

5.4 O%PAEREBREDL LU 100%MERERE
O%PHERSBREL L I00% EEH{ERAE L Table 4 BLULLTILR L,

24 B5f] O%AERRRE :  6.84 mg/L
24 BFf] 100%PAERIEHEE  17.3 ng/L
48 FEfH] 0% PHER SR : < 492 mg/L

48 FFfH] 100%MEREEE 111 ng/L

_16_



5.5 RBREOKIER BERERE, pHBIUERE

HEHEDOKIEE Table 5, BEMKEBREL Table 6, pH% Table 7, HEE#% Table
BIZ/R LT,

KBIET RTCORRE T20x1CT, BEREREITATORRE CAMETRER
B (20 °COIMBHFRREE :8.8 ng/L) © 60%LULTHY, WTFh bAREELH
fobilc, pHRIVV2OMERE L L THERERE (6.0~8.5) WThoT, Ei, &
B EIEMEA (0250mg/L) & HIET L7z,

5.6 REMEFEIDLOAENER
LUTHERIIRIoT,

Mk

_17ﬁ



Table 1 Measured Concentration of the Test Substance in Test Water
{(Semi-Static Condition)

Nominal Measured concentration(mg/L) Geometric Mean
Concentration 0 Hour Percent of 24 Hours Percent of During 24 Hours
(mg/L) New Nominal 01d Nominal (mg/L)
Control < 0.003 - < 0.003 - -
9.90 5. 53 ] 4. 38 44 4, 92
14.9 7.44 50 6. 28 42 6. 84
22.8 12.8 56 9. 70 43 11.1
33.7 i8.6 7 55 16.0 47 17.3
49.5 29.2 : 58 23.8 48 26.4

New: freshly prepared test sclutions
0ld: test solutions after 24 hours exposure

_18_



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

Nominal Mean®* Measured Cumulative Number of Immobilized Daphnia
Concentration concentration (Percent Immobility)
{mg/L) (mg/L) 24 Hours ‘ 48 Hours
Control - 0( O 0( 0
9. 90 4. 92 0( 0) 1{ 9
14. 9 6.84 : 0( 0) 2 ( 10)
22.8 11. 1 3( 15) 20 (100)
33.7 _ 17.3 20 (100) 20 (100)
49. 5 26. 4 20 (100) 20 (100)

a: geometric mean

_19_



Table 3 Calculated EiCbH0 Values

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

24 . 13.0* 11.1 - 17.3 Binomial

48 8, 09* 7.18 - 9.04 ‘Moving average

*:‘Using the concentrations of 4.92 — 26. 4 mg/L

Table 4 Highest Concentration in 0% Immobility and Lowest Concentration

100% Immobility

in

Exposture Highest Concentration in Lowest Concentration in
Period 0% Immobility 100% Immobility
{Hours) (mg/L) (mg/L)

24 6. 84 17.3
48 < 4.92 1.1

~20-



Table 5 Temperature
Nominal Mean® Measured Temperature (°C)
Concentration Concentration 0 Hour 24 Hours
(mg/L) (mg/L) New 0ld
Control - 20.0 19.9
9.90 4,92 20.2 19.9
14.9 6. 84 20.2 20.0
22.8 il. 1 20. 2 20. 2
33.7 17.3 20.3 20. 2
49. 5 26. 4 20.3 20.0

a: geometric mean

New: freshly prepared test solutions

01d: test solutions after 24 hours exposure

,21_



Table & Dissolved Oxygen Concentrations

Nominal - Mean® Measured Dissolved Oxygen Concentration (mg/L)
Concentration Concentration 0 Hour 24 Hours
(mg/L) (ng/L) New 0ld
Control - 8.8 8.7
9. 90 4.92 8.7 8.7
14.9 6. 84 8.6 87
22.8 1. 1 8.7 8.7
33.7 17.3 8.5 ' 8.5
49. 5 - 26.4 8.3 8.5

a: geometric mean
New: freshly prepared test solutions
0ld: test solutions after 24 hours exposure

_.22_.



Table 7 pH Values

Nominal Mean® Measured
Concentration Concentration 0 Hour 24 Hours

(mg/L) (mg/L) New 01d
Control - 8.4 8.2

9. 90 4.92 8.3 8.1
14.9 6. 84 8.2 8.1
22.8 111 B. 1 8.0
33.7 17.3 8.1 8.0
49.5 26. 4 8.0 7.9

a: geometric mean

New: freshly prepared test solutions
0ld: test solutions after 24 hours exposure

_23_



Table 8 Total Hardness (as CaC03)

Nominal Mean* Measured Total Hardness (as CaC03, mg/L)®
Concentration Concentration 0 Hour 24 Hours
(ng/L) (mg/L) New 0ld
Control — 265 ' 265
9. 90 4.92 ' 260 265
14.9 6. 84 265 265
22.8 1.1 265 265
33.7 17. 3 265 ' 265
49. 5 264 260 260

a: geometric mean
b: These values were determined by a total-hardness measurement kit.

The same lot of this kit showed approximately 5~ 15 mg/L higher
value than the theoretical standard value.
New: freshly prepared test solutions

0ld: test solutions after 24 hours exposure

_24_



Figure 1

Concentration~Immobility Curve
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Table A-1 Elendt M4 medium recommended by OECD Guideline No. 211

used as dilution water

Macro nutrients

Concentration (mg/L)

CaCl, + 2H,0 293. 8
MgSO, * TH,0 123.3
KCl 5. 80
NaHCO, 64.8
Na,Si0, * 9H,0 10.0
NaNO, 0.274
KH,PO, 0. 143
K,HPO, 0. 184

Trace elements

Concentration (ug/L)

H,BO, 2859. 5
MnC1, + 4H,0 360. 5
LiCl 306.0
RbC1 71.0
5rCi, « 6H,0 152.0
NaBr 16.0
Na,Mo0, « 2H,0 63.0
CuCl, + 2H,0 16. 8
InCl, 13.0
CoCl, * 6H,0 10.0
KI 3.25
Na,Sel, 2.19
NH,VO, 0.575
Na,EDTA - 2H,0 2500
FeS0, * TH,0 995. 5
Vitamines Concentration (ug/L)
Thiamine hydrochloride 75.0
Cyanocobalamine (B12) 1.00
Biotine 0. 750
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1

HBRIE DO HIE

1) FREBHE | sl2FER A TMIERL, WKk uLd 7 b 100 LEFMLES
#, GC/MSIZE Yot Lz, REMRI o h 5 A% Figure A-2-2 (2), (3),
4), (8, (M, @), (9, (OFLE,

- 2) MK 10l B BIER AT ATERERL, T OB U EERE 100 LEEML

BE#%, GC/MSIZEUSH L, REMES v Y5 A#Figure A-2-2 (1),
(6) i Lz,

3) HRBREOWRDEBE, FHVHINE L EREKOE— 2 BREAVT, —A&
BEBECLVERLE,
P, REMENICRRBESHOSMICD o CREBE ER L, EHMZHREL
s, (13 RES B8
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2 HRIu<= /574 —HEBHGH (GC/MS) RIESRM

(4=)

HAraw b5 78BRBIE (~y FAR—ZXH LT T &) Nal
HAZ e k7 7(6C) : Agilent Technologies 6890 &Y

Ay b AN =247 3 (HSS) Agilent Technologies 7694 %!
HERR 23 MSD) : Agilent Technologies 5973N &
7 — F N . r3r7v3v (Windows NT)
(Zf)
s B J&¥ DB-1701 60m X0, 25mmX1.0um
Xy UF—HZ: ~YUA 1 0sL/min(Constant flow)
F—7 BB ¢ 100°C(3min) —20°C/min—240°C (2nin)
EAQIRE : 250°C
MSA ¥ —7 = —RIiRE : 200C
HEALE . 27w kb (A7 Uy HE=50:1)
EAR 3. 0mL (HSS #47" Mp-7" B &)
HSS
B Oven=60°C, LOOP=120°C, Transfer Line=200°C
A2y hEEM] : GC Cycle Time=20 %y
Vial Equilibration Time=20 43
Pressurization Time=0.2 43
Loop Fill Time=0.03 %>
Loop Equilibration Time=0.2 %y
Inject Time=0.2 43
23 T WIRTG A —F ¢ Shake= 2
MSD
BESH A A PE=230°C, MEE~X - 74 L4=150°C
SIM (Selected Ion Monitoring) 44 :
Solvent Delay=6min
Quant ion=116.9/z
Qualify ion=118. %/z
3 BRER

T iAWY, 0, 1.00~500 ng/L OBREFHRERM L, TOZEBRK 100l &
BHWU 100l OFEKIZEMLIZb O (100 FHR) £GC/MSTHIZE LKL, HEiZE
B (mg/L) %, Bt — 2 @iE(count)Z &Y, REREER L. REROR/ N %
B LD EREIRAOHEBFREIL 1.00 L RIFTHoTe, fERLIRERE Figure A-2-

1 (TR L7,
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4 RRHRR
BMEH E— 7 Eig% 10000 count IWREL, “HICHYUTAIRBREPOKBRD LR

BE 0.003 mg/LEBEHIRA & L=,

5 IRANENGAER
SVRTALENE, (1 RREODIHE Rl L i, RBREERT 5 RELT

ThHEOT, BMERRROAE T 2l ole. LiedioT, EEORBERT bR -
.
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Figure A-2-1

Calibration curve

Na Concentration Peak Area
(mg/L) (count)
1 0 0
2 0. 0100 633105
3 0. 0200 1183236
4 0. 0500 2498099
5 0. 100 5195287
6 0. 200 10044964
7 Q. 500 23925278
8 1.00 48827941
9 2.00 97553159
10 5. 00 239415714
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Figure A-2-2 Representative chromatograms

(1) Standard 0.200 mg/L ; G Hour
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Figure A-2-2 Continued

(3) 9.90 mg/L nominal ; 0 Hour

Study No :AUZO!GE“Z

Dall 12003. 07. 1

pera

Sapln lnfnrntion ccu

Sampia Nawe :Dap. Oh Conc. 1

Misc Info :
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2000000

1500000

10000001

TIC: DAPOHCL. D

e e MY ¥ R HEME TR
1 & 381 ¥ 00e6  1o701047 £ 300 & 488

{4) 22.8 mg/L nominal : 0 Hour
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Figure A-2-2 Continued

(5) 49.5 mg/L nominal ; 0 Hour

Study Ka :AQ20366-2
Date ;2003 07. 18
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Figure A-2-2 Continued

(7) Control ; 24 Hours
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Figure A-2-2 Continued

(9) 22.8 mg/L nominal ; 24 Hours
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Table A-4  Calculation of the EiC50 (Representative, 48hr.)

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

TS O Y ARt kEERR
me:

48hr ‘ _

Conc. Na CONC. NUMBER NUMBER PERCENT BINOMIAL

ng/L EXPOSED DEAD DEAD PROB. (%)
Control 0 20 0 0 —
Conc. 1 4.92 20 I - -5 0.002002716
Conc. 2 -6. 84 20 2 10 0.020122528
Conc. 3 1. 1 20 20 100 9..53674E-05
Conc. 4 17.3 20 20 100 9. 53674E-05 .
Conc. 5 26. 4 20 20 100 9. 53674B-05

THE BINOMIAL TEST SHOWS THAT 6.84 AND 11. 1 CAN BE

USED AS STATISCALLY SOUND CONSERVATIVE 95 PERCENT
CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS 99. 9797821044922 PERCENT.

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 8. 26794471332176

ECE0 v gdh 0371
SPAN (& —L&Sﬂ- 95 PERCENT COFIDENCE ‘LIMITS
3 0 053842033 8. 093956377 7. 183886399 AND 9.036396957

| ’>>>>)>>>RESULTS CALCULATED USUNG THE MOVINWAGE METHOD

POOP>>)RESULTS CALCULATED USING THE PROBIT METHOD

ITERATIONS G B GOODNESS OF FIT PROBABILITY
' 10 1. 279193935 2. 919701719 0. 032671245

SINCE THE PROBABILITY IS LESS THAN 0. 05, RESULTS CALCULATED

USING THE PROBIT METHOD PROBABLY SHQULD NOT BE USED.

SLOPE = 12. 1264203
95 PERCENT CONFIDENCE LIMITS= -1. 58873762 AND 25. 84157821
LC50 = 7. 912938883
95 PERCENT CONFIDENCE LIMITS 0 AND + INFINITY
LCI = 2. 0869806
95 PERCENT CONFIDENCE LIMITS= 0 . AND 6. 809309283
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