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BRREELLERLEDDOTH D,
Fi, *HRBRITEOGLPIKE>TERLEZDDTH D,
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%:0ECD Guideline for Testing of Chemicals, Revised Proposal
for Updating Guideline 202, ENV/IM/TG(2002) 3/REV1 (2002)

A+EREALAREBNAERERRBRELZEFRRY
A7 FHEERD (FERERABRERICETLEEORIE
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kxR (AEEBITABEOSRETHR)
K EEFI7O>— b TESR
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) ABRETOBRBYEBE

RBBEOMTOLER, PEEOETHEICHTIHEGE, REMBFIZBNT 81~87%,

BKRNCBWT 33~39% THolr. KFTHAKSMLAEEEZSNDA, FMIIREET

Elahole. o, ZOX N SLEGRHEBDNZ I PMaEN R E NI,

2 URRIRBEROKE

(mg/L) 95% fF8XR (ng/L)
FHEREFRE (EiCH) 9.77 826 ~ 13.4
0% Rl ERE B 3.39 —
100% FERALHREE > 10.3 —
3 BEFRFROKER
(mg/L) 95 % fEHXM (ng/L)
EEOEKAEFERE (EiC5D) 2. 91 2.44 ~ 3. 47
0% FERS B < 1.16 —
100% FLF RAK R E 10. 3 —




1 #BYY
L1 &%, #EABIUMRLENER

B B 48-AFIEZ (ROFZANKZNVERSZR) (% OBSH)
CAS No: 80-51-3
Bk

NH,

\
.
D:I:c

N

SR C,:H,4N,0:S,
SFE: 358.4
SFRBRE" . 150~166C (ACREHEDE. BEEREL THR)
TEIREE" : PAFNANKFL R BEE, Fh8; RIBUTHER
FRVERRAE' " - 0. 028/100g (20C) * '

25. Tmg/L CREELK®, 20°C, 48Kp[IM#e, HPLCHIE) *2
HE" 1. 525
£1: fHERLLESR
£2 : St RIEE
%3 : JIS KOS5T MM L— KRk, v hE¥E BHUKEHEER WRE00A

1.2 #EaaHE
B . 99.3 wt%
(A8t 4. 4-FFEZX (REZANEE) B 4, 49-F%52F
A2 (REZANKZNZOTAR) 2#MBIZEET D)
oy hESY . 403650

wos: I

ZHE" 100g
Z|EH - 20024E12H 128
S8 B AR5k

i ERE &R



1.3 HBWEOEIELIVRERFTTOLER

SERBIGHTIZ, AFLEEBMEC OWTHEARNARY MIVEREL, RBRYED
HHENBOONS I EEREEL .

HEMRF, HRVEISIMEFOLARVEARERSEE (RELHF: BE, B
MICEE LR, £, RBE THICOLFREMAERARY MV EREL, SBRABRICHE
LIEZRT FILEHE L. FORE, A7 MVCELR >l LDEBRYHE
BREPRIEETH-IZEHERE .

2 #HHED
h fug
2 %A
3 AFk:
4  AFH:
5 EREME:
6 AEEEE:

AA 23

Daplinia magna

BESFFESIRIEHTERT (B MNTBOE ABIRERRER)
19954 7THI8H

EN (K6 > At CEEYHE (EV0LBHNI UL, BEN
F) CXH3E2HEXKEFARETY, #HREYORZMEZANT
Wi, 19984E6 A LA O 48R B O BulE ik BLE#EE (ECH0) W, EL
TO@EDTH 5.

EE + EHERAE=0. 75£0. 17 ng/L, n=10
(B/ME~BKME=0.57~1. 02 mg/L)

O G (245 EAPY)

N #RAEWEEALA-DOEI D I0RAFTERE .

FAEK: #RAk 3.2 28)
BIEEE: 186.780ml (258.72L) EAF

- FIEES: L7 ABER
KiE: 20£1C
BHEERFRBE: SIHTIREED602% LA 1
pH: b. 1~8. 5
R F|AIYE, 16EFHEIEH (800 1uxBAT) SREfEmE
5 F MR - 20034 2H 198 ~20034F 3AH12H
EEAGH 2 EROHOZLLTE ¢ 0%
PRERBR B L RO A - BEL
SHOES: Chlorella vulgaris (BERBER)

(PERITERERLSBL, FHRKCERL TER

¥MHE - 0.2 mg C (FRESE) /HH

FHEKDTHR

EHWIC (368 T, HEEED, 20K

_10u



3 HABA%

3.1

—

}

3)
4)
2)
6)
7
8)
9)
10}
11}

3.2

OECD LR/ FTANHA R0 No. 21l THA IV ORMBER) IKKRLTHHH

HEEH
REHA .

ZEMM :
AR R -
HE
HEEME -
ALERIR BT -
BHEERRE
pH:

BREE -

HH

%

K

¥iAR Q4BRIBICHREDERETH)
KEZz7F7ar—hT#R

48R

100 mL. %538

458/ HRK

08,/ 58K (58 5%)

01T

EBFEREE D60 % A £

HBRiEo p HERTDhEM o2

#1 250me/L (CaCO#E)

EADE, 16BFRI8 (800 luxBATF) /8RRfEImE
b3

&K, Elendt MM 2R, MREMEBER— LITRLAL,

3.3
D

2)
3)
4)
9)

ABRARB I IEEES
HEAEs . WonLE A 5 A —Hh— (RBRFBICIEELZL, KEE770
> —hFTCHEST)
fHiRE : Mys ks (lHE%EE. 78 -4y hCL-80F )
Kigat : PRI R 2455 02% No. |
¥ - ERAvF5T23% DOL-10% No. 2
pHat: REEL TEK IM-40VE No. |

BEREFY b

SESLEL AT WAD-TH

_.ll_



3.4 HBRBEORE
UTORIRT FiEals (28, 03/ HABRK) BRIETE, FHRAKEZROD
LIHITREL I, |
AHBEE - #BK, BB, 2.00, 3.60, 6.40, 11.2, 20.0 mg/L (RE: L8
72720, 20.0 ng/LIdAABmRmB A R RE

THARER
EREEE (%)
BEE (me/1)
URFHE 48R
B EEIX 0 0
0. 200 0 0
2.00 0 0
20.0 0 160

_12_



3.5 HBREOFH

HBHANROBIKE, REMIRRZ{TY, BEERATANLICTELE.
UTOROEDI, #RUERE— [ BRUTERHELL,

By EEE— 1 #gBRhEFEE - 1"
S 20.0 ng
BRYHRN & 1000 me (BRMEEE— 1 % 100 2L FW)
zz A 5 AFRMAT I FEK
= EEE 5 ol 1000 nL
ik R — HEWIT L B RRRE (10 45
20,0 mg/L
- BRMERE 200000 m8/L | (gpan ot aeRaRAT I ) BBEE: 100 LL/L)
HEEE B E ARy )i
RERNE Bk, FEF =
LREMTCORER | A8 RFEILI L% -
% 2 AN
B
5 IFRERATIE
. e 500 L
l A FIRK
% AR 50 ol
E
YAFAENATIN 1B 10000 £ L/L
ARUELE RS
RERIES —-

HEkE, ARBEICACEROEBRYHEHER -1 28R, RRIC2ZBEX THA
BEN—E (BHHFIEBE © 100L/1) ARSI SHHREREERL, FHKT 00 ol ©

EELE.

1 BECODZ4EORBREREICHE 100 ol AN/,

HHEEKIFRAKOAEL, BFMBEIZIIBHOAZZ2ETH0 (BHFIBE : 100 2L/1)

EHRELE.

AR ORBROKE 8 BEABEKIBWTREENTH -/

_13_




3.6 BT

FERGERD X THAN (REMBURM®R) CEHBRES 1 AREBLVHRE
0.75 sl ZHREL, 7 FZMUNEEREMUREE, HPLCIZLDAHLE, &R
BROBERVEREL, BEREROU—JEHEOEMNSERL, BAFELZ KDL,

FHREMEER - 21IZRL.

3.7 RBREBME

HRBEOKE, BERERE PHBIUBELHER HoAERy FEANTH
RIVSOEBRAL, TOBAEREMMIES L, IVVIRAOE, ABRERICH
FTHERY FAOEEADPLSET 1 %N ERBLSICLE,

SEEE 1 B 48 BRIBICI Y IOBKEEROREET- -, RRESEE
PMCHMLEE, 15 BRKTEnBARERESEINE s LE,

ki, BEEESE, pHBLUBENR, BEMMESIURKE (REMLE 24 B
®) i, 2RBRXS | RREBORREC OV THELE,

i

_14_



4 BRORH
4.1 HEBERHICAVWIEBYHEBEORE
EERECHIICAWSHBYERER, AEE (F9) &Lk,

4.2 HEGENEFRE (EiC50) OFll

UBIVBEMOERBRRICETS, IV I0EKEERESEABHE Q) ok
HIHEE (%) 2RO, UTOFETEREKEERE (EiC) Z2RELE.

BEBERICBIIAHEE |= 0% < 50%

EiC50nirE A Binomial#%, Moving averageik, HEIN BEREY
Probitik TOEMERNSBYIE |BKT S
fHErEn/-boEER.

TIRER D % EERMEEH.
BEE — Xk EERMBED E AR ' L|T B,
E 11

43 0%AERSBELSLITCHNHERERE

THREAR O REE Lz, RIS, £TOI T ANEKAEEZTSRERERK (100%6H
FERLBE) iRk

._15_




b5 BRBLUEE
5.1 HBREROGEHICEEZRELEEADNOREERN
ZETHERILEM o1,

5.2 RBEPOERDESE

EBHEBRBIURKE (EERAUREER) CHABRRTORBHEREEZHEL .
FOEF Table |, KEMAI OIS AEZFBER - 21 RLE,

HBEOMH (3.6 28) OKE, HEHEOREEICHTIEEIL. 2ERBRFCE
WT 81~87%, BABHCBWT 33~% THhol. KPP TMAKBBLIZEEZ SIBHR,
HMIEETELRM -, B, 707 T I A LS RBEEDN S E— S AEER
B Ehk,

5.3 FHEEXEERE (EiCD)
SR BT ENMAEEETable 2 1, BE - EXHEFEMRE Figure | ITRL
ol
EZHEPOHBE B L UBAIMBRICBIT 2 EREZERIILIC0%, KEICFAES
TrARHIBTHD, BRBRRALEHFEHIZLL.
P rogBicEJsEH e EkEFRE (EiC50) % Table 3 BXULUTIZ,
BEBOEHEREMBER —3IKRLE

24850 EiC50 @ 9.77 me/l (95%{EEXH : 8 26 ~ 13.4 me/L)

ASBER EiC50 ;291 mg/L  (95%EEMRM : 2.44 ~ 3. 47 me/L)

5.4 0%HFRSBESLCK 100%HERIKRE
0% HERSBEBLITI0XHERELREE Table 4 BEIULLITERLE.

24 BRH] 0% FERGRE : 3.39  mg/L
AEERE 100%FHEREBE : > 1003 ng/l
A8 B ] 0% HERSRE : < L16 me/l
A8 WEfEl 100 % FHERICEE - 10.3  me/L

_.16_



5.5 HMBREOKE, BEFERRE pHBLUEE

REBHEOKEZE Table 5, BHEEEEES Table 6, pH% Table 7, HHE% Table
QIR L.

KERTRTORBR TNLITT, BEEEBENTRTORBR CHRIEER RS
B (0 0COMMBEFEERE 8.8 ng/l) ® 0%BETHD, WIFNLRRENES S
L7, pHRI VY IDHEEREL LTHERE (6.0~8.5 ATHo k., £k, B
EHBEEEEA (W250ng/l) SHETL 7=,

0.6 HEBEHEFH,HSORKRER
FZETHERITEM o,

Lk

_17_



Table | 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 <0.02 - < 0.02 - -
Solvent Control ¢ 0.02 - < 0. 02 - -
2.00 1.73 87 0. 78 39 1. 16
3. 60 2.93 81 1. 24 34 1.91
6. 40 5.29 83 2.11 34 3.39
11.2 9. 12 81 3. 80 34 5. 89
20.0 16. 2 81 6. 50 33 10. 3

New: freshly prepared test solutions
Otd: test solutions after 24 hours exposure

_18..



Table 2 The Number of I[mmobilized Paphnia magna (Percent Immobility)

Nominal Mean® Measured  Cumulative Number of Immobilized Japhnia
Concentration concentration (Percent Immobility)
(mg/L) (mg/L) 24 Hours 48 Hours
Control - 00 0 0( 0
Solveuf Control — 0( 0 00 0
2.00 1. 16 0( 0 1{ 5
3. 60 1. 81 0{ O 3 (15}
6. 40 3. 3% 0( 0 12 { 60}
11.2 5. 8¢ 2 ( 10) 19 { 95)
20.0 0.3 11 ( 55) 20 (100)

a: geometric mean

_lg_



Table 3 Calculated EiC50 Values

Exposure 95-Percent
Period EiC50* Confidence Limits Statistical Method
{Hours) {mg/L) (mg/1)

24 9.77 8.26 - 13.4 Probit

48 2.91 2.44 - 3.47 Probit

% : Using the concentrations of 1. 16 — 10. 3 mg/L

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

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

24 3.39 > 10,3

48 <116 10. 3

_20_



Table § Temperature

Nominal Mean® Measured Temperature (C)
Concentration Concentration 0 Hour 24 Hours

(mg/L) (ng/L) New 0ld
Control - 20. 1 19. 8
Solvent Control - 20. 3 19. 6
2.00 1. 16 20. 3 19.8
3. 60 1.91 20. 3 19.7
6. 40 3. 39 20. 6 19.7
1.2 h. 89 20. 6 19.7
20.0 10.3 20.0 19.7

a: geometric mean

New: freshly prepared test solutions
01d: test solutions after 24 hours exposure
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Table 6 Dissolved Oxygen Concentrations

Nominal Mean® Measured Disso lved Oxygen Concentration (mg/L)
Concentration Concentration 0 Hour 24 Hours
(mg/L) (mg/L) New 0ld
Control - 8.7 8.6
Solvent Control - 8.7 8.6
2.00 1. 16 8.8 8.5
3. 60 1. 91 8.8 8.5
6. 40 3. 39 8.8 3.4
11.2 5. 89 8.8 8.3
20.0 10. 3 8.7 8.0

a: geopetric mean
New: freshly prepared test solutionms
0ld: test solutions after 24 hours eXposure
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Table 7 pH Values

Nominal Mean® Measured pH
Concentration Concentration 0 Hour 24 Hours

(mg/L) (mg/L) New 0ld
Control - 3.4 8.3
Solvent Control - 3.4 8.2
2. 00 1. 16 3.3 8.2
3. 60 1. 91 8.3 8.1
6. 40 3.39 3.3 8.0
1.2 5. 89 3.3 7.9
20.0 10. 3 8.3 7.7

a: geometric mean

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

_23_



Table 8 Total Hardness (as €aC03)

Nominai Mean® Measured Total Hardness (as CaC03, mg/L)"
Concentration Concentration {0 Hour 24 Hours

(mg/L) (mg/L) New 0ld
Control — 260 : 255
Solvent Control - 255 255
2.00 1. 16 255 260
3. 60 1.91 256 255
6. 40 3. 38 255 255
11.2 5. 89 255 255
20.0 10. 3 265 255

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

The same lot of this kit showed approximately 10~ 20 mg/L higher
value than the theoretical standard value.

New: freshly prepared test solutions

Old: test solutions after 24 hours exposure

_24_.



Figure 1

Concentration-Immobility Curve
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Table A-1]

used as difution water

Elendt M4 medium recommended by OECD Guideline No. 211

Macro nutrients

Concentration (mg/L}

CaCl, - 20,0
MgS0, - TH,0
KC1

NaHCO,
Na,Si0; - 9,0
NaNO,

KH,PO,

K,HPO,

293. 8
123.3
5. 80
64. 8
10.0
0. 274
0. 143
0. 184

Trace elements

Concentration (ug/L)

H,B0, 2859. 5
MnCt, - 4H,0 360.5
LiCl 306. 0

- Rb{1 71.0
SrCl, - 6H,0 152. 0
NaBr 16. 0
Na,Mo0, - 21,0 63. 0
CuCl, - 2H,0 16. 8
ZnCl, 13.0
Coll, - 6H,0 10. 0
KI 3.25
Na,Se0, 2. 19
NH, V0, 0. 575
Na,EDTA - 2H,0 2500
FeS0, - TH,0 995. 5

Vitamines Concentration (ug/L)

Thiamine hydrochloride
Cyanocobalamine (B12)
Biotine

75. 0
I. 00
0. 750
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1 ABRBOSHTHE

) S£528#0.75 nLE2BEANCTNVICERL, 7ErZMUILEERFEMLUESE,
HPLCILO L, f8EMZ O T T L%Figure A-2-2 (2), (3), {4),
5, O, @, @, (10izxL%E.

D FTERZRUNTHELZEXERK). T5 clZRIERN1 TZERL, BHAKEER
FINUESE, HPLCICXDMFL 7=, &7 OT /54 %Figure A-2-2 (D),
{6) ITR L7z,

3) ERBROBEBRMBLEDL, SHONMICHELCRERROL—IAREANT, —K

BREEKICEDERL,
rH, RERGBIHICARBEREOSRKICOE > TREREZMERL. EFIEEREEL

CTwa, (3 BEE 2

_29_



2 EdEksovrs574— (HPLC) BMESRHKF

()

SHEEE I UT 57 Agilent 1100 & h3AA9F0 LB (Na2)
D—TAF—ia.: Agilent 1100 ¥)-%" ¥327-v3> (Windows NT)
FH oY : G1322A%

7.3 A A G1311A% (15004 27, 534D
G1311A% O0% 27, BEER)

el S 0 i A G1313AH

HIhA—T: G1316AZR (WA {9F2" N ¥7")

JARSAA-F7L(HHEE: G1315BE

(%&#)

AT AL i GLIyZ8! Inertsil ODS-3V Sum 4 6mm i.d. X150mm
@&Aa  GLHrZ®! [nertsil ODS-3 Sum 4pm i. d. X 10mm

NSLA-T2: 4T

pd - 137 yaginis| TER-MA 0. 1% V) > Ee=25T5{v/v)
B YER-MA0. 1% U >EE=10790 (v/v}
A yagilid 1. Oml~min

= 0 ~ 3min 2.5 ol/min
3 ~ 13 min 0. 05nL/min
13 ~ 15 min 2.5 mlL/min
HIAARA wF 7007 : Onin (EBEERD , 3min (G4TAD ., 13nin (@REHD

HEHE 247nm
HEHEAR : 20l
3 RE®

TERZRUNZEAW, 0, 0.0500~50.0 ng/l OEBEEHMERRELZ. JORERK
FP—EREMLSBAOHEATHRRLADOZHPLCTHELL. MBCBE
(mg/l) %, W¥CE— 7 EH (count) & D, BRBHEMERL . REBOB/N_RE
PR HEEERROMMEEIT 0,999 EBFTHoH. ERLIREEZ Figure A-2-1

KoRL 7.
4 ERHRF

B/ —2iiEE 0.1 coumnt HFREL, hichHYUTsRBEPOERYEEE
0.02 mg/LERRHRAE L=
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Figure A-2-1 Calibration curve

No Concentrat ion Peak Area
(mg/L) (Count)
I 0 0
2 0. 0500 0.5
3 0. HO 1.0
4 0. 200 .9
5 0. 500 4.7
6 1. 00 10. 2
7 2.00 20. 7
8 5. 00 49. 0
9 10. 0 97.3
10 20. 0 194.
11 50. 0 443. 2
Y= 9. 02X
r= 0. 999
500 | l
|
400 -
— -_
Z 300 ;
= 200 - °
= :
£ )
100 F .
P
0 L - ) -
0 10 20 30 40 .50
Concentration (mg/L)
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Figure A-2-2 Representative chromatograms
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Figure A-2-2 Continued
(3) 2.00 mg/L nominal ; 0 Hour
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Figure A-2-2 Continued
{5) 20.0 meg/L nominal ; 0 Hour
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Figure A-2-2 Continued
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Figure A-2-2 Continued

(9) 6.40 mg/L nominal ; 24 Hours
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(10) 20.0 mg/L nominal ; 24 Hours
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Table A-3  Calculation of the EiC50 (Representative, 48hr.)

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

P aatlEkBERR

Time: - 48hr
Conc. Na CONC. - NUMBER NUMBER PERCENT BINOMIAL
' pg/L EXPOSED DEAD DEAD . PROB. (%)
Control 0 20 , 0 -0 —-
Sol. cont. 0 20 -0 0 o
Conc. 1 1. 16 20 1 5 0. 002002716
Conc. 2 1.91 20 3 15 0. 1288414
Conc. 3 3. 39 20 12 60 25. 17223358
Conc. 4 5 89 20 : 19 95 (. 002002716
Conc. 5 133 20 - : 100 8 5367T4E-05

THE BINOMIAL TEST SHOWS THAT 1. 91 AND 5. 83 CAN BE

USED AS STATISCALLY SOUND CONSERVATIVE 95 PERCENT
"CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE LEVEL
ASSOCIATED WITH THESE LIMITS IS 99. 8691558837891 PERCENT.

AN APPROXIMATE EC50 FOR THIS SET OF DATA IS 3. 00903391629564

SOOOYO5ORESULTS CALCULATED USUNG THE MOVING AVERAGE METHOD

SPAN G ECH0 95 PERCENT COFIDENCE LINITS
4 0. 065255442 2. 91891226 2. 376091014 AND 3. 512399008

))))))»RESULTS CALCULATED USING THE PROBIT METHGD

ITERATIONS G ~H  GOODNESS OF FIT PRDBABILITY
5 0.105595876 1 0. 824581544 _
SLOPE = - 4. 915808578 -
95 PERCENT CONFIDENCE LIMITS= ~3.318391065 AND 6. 513226091
BC50 = 2. 911122765
95 PERCENT CONFIDENCE LIMITS= 244242543 AND 3. 472405428
RCl = - 0. 978886836

05 PERCENT CONFIDENCE LINITS=  0.558859011  AND 1 326564987
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