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- 3) #tRALAE :Selenastr'ua} capricornutun ‘(ATCC422662)
4) RBE :23%2 °C
5 REMM TR
6) EWEE . : 1000l (OE CDif)
7) FRBA : 4000~5000 lux (EAEFREI)

8) MFHERIE 1 1X10° cells/nl |
9) %&?&ﬁ @7‘&‘) : XTFREC, 42ug/L,- 76mg/L, 137mg/L. 24Tmg/L, 444mg/L 33 X 1*800ug/L
10) BB HRIE DR |

' : GOl (REEPIMES, RTHE)



m R | ' .

) ERMETOEROLBIC S BERESRE
EbC50 (0-72)= 107mg/L (95%fEARECH : 99mg/L~115mg/L)
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SEEBEE (NOEC GREEPE 24-48)) = Tomg/L |
ExC50 (24-72) = 155ug/L (95%{EHEIXH : 143ng/L~168ng/L)
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2403885

72



BREST .

-

2,2,6,6-7F b 7}%/%-4-1:“) U ) NDAFR ‘37./:3 (Daphnia magns) L.ﬁ'?‘é'%’?i

WEPKIHERER

R

NMMP/E09,/2070

FBRBIL, 0D [LBBT R MAA KIA> No. 202 TR VLo, AEEARERRBL

UBERRR)  (19844F) ITHEML L TR Lc,

1) HeBpE
2) RBHE
3) HREY
4) HRBHR
F - 3
6) 4%k

7) BERBE

8) HMEBRKE
o) ME

10) RBUKE

!’IﬁD _-75 ;S

1 2,2,6,6-7 1~77¢?/1/—4—EI\J V)=

¢ dEZKE .

: AL V= (Daphnie megna)

L 4BRER

: 1REXICTE 438

(208 1 BER (1ECHE 5ET1RERK 2080

SR, 10.6ug/L.  19.Img/L. 34.3mg/L. 61.7 mg/L. 111.1 ng/L
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Figure 1 Concentration-Response Curve of 2,2, 6, 6-Tetramethyl-4-piperidinol

Mortality or Immobility in Japhnia magna.
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Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P) during 21 days
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- Figure 1-1 ancentration—Résponse‘ Curve of 2, é, 6,“6—Tetramethy1—4*piperidinol
Mortality in Orange killifish (Oryzias Jatjpe's)'
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SIAM 14, 26-28 March 2002 ' o ' JP/ICCA

SIDS INITIAL ASSESSMENT PROFILE

2403-88-5

2,2,6,6-Tetramethylpiperidin-4-ol

OH

H,G CH
H,C N CH
H

RECOMMENDATIONS

‘The chémical is currently of low priority for further work.

SUMMARY CONCLUSIONS OF THE SIAR
Human Health ' v S . -

There is no available information on toxicokinetics and metabolism of this substance. Oral LDsp of rats was 1482
mg/kg for males and 1564 mg/kg for females [OECD TG 401]. The ma_]or toxic signs were decreased locomotor
activity, mydriasis and blepharoptosis, and tissue damages in the stomach and duodenum in both sexes. Dermal LDs,
of rats was more than 2000 mg/kg. This substance is highly irritating to skin in rabbits [OECD TG 404), and it can
be expected to cause serious damage to eyes but the study has not been performed. It has a moderate to strong grade
of skin-sensitizing (contact allergenic) potential in guinea pigs [OECD TG 406]). '

In a (oral) combined repeat dose and reproductive/developmental study [OECD TG 422] rats received 0, 60, 200 or’
600 mg/kg for at least 41-days. Animals died at 600 mg/kg (3/12 male, 1/12 female). Pathological changes were only
observed in these animals; tissue damage to the gastro-intestinal tract, stomach and kidneys. The only effects seen at
60 and 200 mg/kg were drooping of the upper eyelid and dilation of the pupil in a dose related manner. A LOAEL of
60 mg/kg is identified for these clinical signs of toxicity. AINOAEL could not be identified.

In the above screening test [OECD TG 422], the substance was given froni 14 days before mating to 20 days after
mating in males, and to day 3 of lactation in females. In the 600 mg/kg group, the mean estrous cycle was prolonged
with continuous diestrous in three females. With regard to the effects on neonates, viability and body weight on day
4 of lactation were decreased in the 600 mg/kg group. These effects are secondary non-specific -Consequence of
systemic toxicity. The NOEL for reproductive /developmental toxicity was considered to be 200 mg/kg/day. -

As for the genotoxicity, this substance was not mutagenic in bacteria [OECS TG 471 and 472]. An increase in
chromosome aberrations in Chinese hamster lungs cells without S9 [OECD TG 473], were considered to be due to
cytotoxicity and the study was considered to be “equivocal.” A negative result was obtained in a rat bone marrow
micronucleus assay [OECD TG 474]. Thus, on the basis of the available data, 2,2,6,6-tetramethylpiperidin-4-ol is
not considered to be an in vivo genotomcant as the questionable genotoxicity observed in vitro is not expressed in
vivo.

Environment

The generic fugacity model (Mackey level I1T) shows that if this substance is released into water, ca. 100% of this

14
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substance is expected to stay in water due to the high solubility in water (> 100 g/L at 25°C, pKa 9.92 at 25°C).
However as the substance is cationic form in the environment, it is likely that a certain portion of the substance is
adsorbed in the sediment. This substance is not readily biodegradable (OECD TG 301C: 0 - 2% after 28 days) or
hydrolyzed at pH 4, 7 and 9 at 50°C. But, it is expected to have low potential for bioaccumulation based on a low
Log Pow (0.24) and a measured BCF of less than 5.7.

This substance has been tested in a limited number of aquatic species including fish, daphnia and algae. LCsq of the
acute toxicity (96 h) for fishes (Medaka and Zebrafish) are 237 mg/L and > 1000 mg/L, respectively. A prolonged
toxicity test using Medaka resulted in a LCso (14 d) of 88.1 mg/L. The acute (immobility) and chronic data -
(reproduction) for daphnia were 100.1 mg/L for ECs, (48 h), and 46.2 mg/L for ECs (21 d) and 3.7 mg/L for NOEC

(21 d reproduction). The toxicity to Selenastrum capricornutum and Scendedesmus subspicatus of aquatic plants

(algae) were 155 mg/L for ECsq (72 h) and 76 mg/L for NOEC (72 h), and 158 mg/L for ECsy (72 h) and 10 mg/L
for NOEC (72 h), respectively. A predicted no-effect concentration (PNEC) of 0.037 mg/L for the aquatic organisms
was calculated from the chronic NOEC for daphnia using an assessment factor of 100, because two chronic data
(daphnia and algae) were available.

Exposure

This substance is used exclusively as an intermediate in synthesis of light stabilizer ‘HALS’ (Hihdered Amine Light-

" Stabiliser) for plastics. The preduction volume in Japan was ca. 2,500 tons/year, while estimated global production

was ca. 8,000 tons/year in 1999.

Workers may be exposed to this substance at production sites and user sites in industries. The production process is
fully closed, but in packing and unpacking work, inhalation and dermal exposure is possible. Since this substance

. may cause irritation, corrosion and sensitization to the skin, a worker is allowed to work only after being equipped

with appropriate protection implements at the workplace. Therefore, the amounts of exposure to a worker of this
substance in the workplace would be practically low.

Consumer exposure is considered as follows. The amount of HALS in final consumer products, e.g. plastics is
estimated to be less than 1.0%. The content of the substance itself in the consumer products should be far below that.
Then exposure by the residues to a consumer through product surfaces would be very low.

During production and use in Japan, only the aquatic release of this substance from the production site seems to be
possible. Although this substance is not readily biodegradable or hydrolysable, the bioaccumulation potential of this
substance is low.

NATURE OF FURTHER WORK RECOMMENDED

No recommendation based on the prerequisite of negligible human exposure and environmental release.
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1) SRBRIR T OB EIRE .
ﬁﬁ%ﬁﬁ@iﬁﬁ#%#%k%hf REED WA B I DbDRENo XD, T@

@éﬁmiﬁﬁwﬁwkﬁ£ﬁﬁé%mbto

EEE@ﬁTEﬁwkyV&émiﬁﬁ
50% 4 EMERE EbCE0(0-72) ¢ - 0.198 me/L (95%4EHXN : 0. 141~~0. 279 me/L)

BREERBE NOECh (0-72) : 0. 140 mg/L

3) B E ORI & REBE | | _
50% -SRI EE BrCh0(24-48) : 0. 356 me/L. (QS%E}‘EEE? : BHRED

BCIEAEFIREE NOECE 0448) © 0140 g/l
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1.0E?

97-00-7)
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1.0EB
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1.0E5

5.0E4

1.0E4
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0-72hErC50 (S2RNEIZE <) =0.18mg/L

Incubation time Chour)

Time course pattern of &lgae Growth Test

- 87007

0-72hNOECr (2RI # 5<) =0.0060mg/L

2. BEAOREDSE
0-72hErC50 (SERIEIZ35<) =0.35mg/L
0-72hNOECr (%EIHE(:E'J*O =0.014me/L
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- 2) 24 BERIREH ORE
EWEKTZWEE (BiC50) :  0.797 me/L  (95%{EHEMBSR - 0. 560~1. 00 mg/L)

| BKEREEE NOBCD) :  0.560 me/L
100 9% B RS S : 100 mg/L

3) B EHRBEOBR ) |
EECEAREEEE (BiC50) :  0.655 me/L (95%/SHEBRA : 0.560~1. 00 me/L) .

BAMEMERMBE (NECD) @+ 0.320 me/L
100%BERERE: 100 me/l
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Figure 1 Concentration-Response (Immobiliiy} Curve
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| CHEEE GHREMETSE FRELE.
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Figure 1 ”Cumulative‘Numbers of Dead Parental Daphmia
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Table;4 Mean Cumulative Numbers of Juveniles Produced per Adult Alive for 21 Days (ZFi/P)

Nominal . i " Days . ,
fonc. [i 7 8 ol 1ol 310 J2] 13 14 150 16l 17] 18] 19f 20f 2l
Control 0.0{ 0.0] 10.3] 111 1% 1| 40. 3] 45. 6 45.6] 76.6] 87.0f 87.0f104. 1] 118. 54121 1121 1 149. 3
0.0070 mg/L] 0.0 0.0f 121 12 4} 12.4 6.0l 56 0| 56. 01 93.5] 95 9] 95:9|118.6{127. 2 127.4|136. 7| 158. 3
0.0220 mg/L{ 0.0 0.0 1L.1f 1L1 15.5] 51.2| 51 3| 51.3| 89.8] 89.9| 89.9}117.-6/120. 9/120.9;13L. 6 149. 7
0.0700 mg/L1 0.0 0.0f 11.8 11.8 11, 8] 53.6] 53.8| 53.8| 85.1| 89.7] 89.7j105.3]112, 9]112.91118.4 140. 3
0.220 me/Li 0.0 00 11.8| 11.-9] 13.0] 46.4| 46. 6] 46.8| 83. 1} 83.5; 83.5 106.5{112 4}112. 7 125. 9] 140. 2
0.700 mg/Ll - = - - o TR B B - - - - - - -

were dead

-:  All parental Daphnia

during a 21-days testing period.

Figure 2° Time Course of ZF1/P for Bach Concentration Level
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8) R4S . 0B/ BEK
0) RRERIEEE UEIT

10) B@@% : EWJ’& 16%5[E1H, /B R e
11) 34 0 HPLCE
i 7 -

1) AR ORI RIBIE : RIS T < COBBEIC B TREBEICH L T4 2043
ATHok. LiitoT, RROFHIBERELES T, '
2) 0% ﬁﬁﬁ@*ﬁﬁ%ﬁg (LC50) :0.157 mg/L (Qﬁ/ﬁﬁﬂﬁ : 0. 100mg/L~0. 320me/L)
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Figure 1  Concentration-Response Mortality). Curve

100

Mortality (%)

—e— 24 hour

i —=— 48 hour
S 0.01 0.1 - 1 10 172 hour
Concentration me/L) = - —e— 96 .hour

134



2 8

1-7n0on 24 =k D/\/t/@?ﬂﬂﬁé&iﬁxﬁ”m‘éuiﬁ%%tx
%' 73 (Oryzias latzpes)%ﬁ% WTERBLE. -

BRI 15&5&&%7_‘960@{7#@'“%*9372}3%! SRER[RERE

| 0,300, 0.125, 0.0521, 0.021757r0.00904 mg/L{/ k2. A B UH X

(BRBK Y v, 7kiRld24s1 CHRER U23:2C(SMEH). 38H
RI(3VE%20 B MBI & ERNICEIR T B AN TREZIT 0 /%,

E02-2811

oM, MEBEUMEEE. RERER, MBOEFH. ik

FER, RERTRICBIT S EFEEORERMEEDWTHESLR
BlEZ{To /. CNBREBRNEOEEEHN§T B D OEEIERE
Lk, &/, REBREF @ﬁ&%ﬁ%ﬁ?%ﬁ&tﬁ?kﬁ IZOWTHAELE.

Z 0)#% RiE Ltuitﬁ?&tF D RMEIBREIXREBREDSO~
113%DEEICHEF I NTWE:. RBRERINEREGRORERE
FRIEEERRICLULES, 0277, 0123, 0.0520, 0. 0224&00 00866
mg/L)L%‘D WTEH bt., : '

1.7 0024 bR EREASTHIZHL, Hlﬁﬁﬂio 277
mg/LTMER, FHMEABRRUSEERFRICEI L THRR Ll
| BEFEMIARREENED SN, TNENOBERIDWTE

EEREERRIFI Mo, MEE T, 0277 mgLicBNTIE

BEBETICLBEENET Lk, 0123 mgL TIXREGEERTEE)

AZELTHE EREEFRIFEL, ZAESEERDEZFIIRED SN,
FNLSNDBERKIIDOWTRAMBEDEFRR VREHBERVEE)

CHBREEERESY, BELBEERDEDSNEP T,

;ﬂb@#%#b\$ﬁﬁ?$ﬁ%10DD4L"“FDNyt/

Db A Y HITHT B LOECR/NMNE IR E)IX0.123 mg/L NOEC(%j(
SR EIRFE)I30.0520 mg/Lk Lz,
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Hatchability (%)

oL - __ :
Control 000866 . 00224 00520 0123 0271
Measured concentration (mg/L)
Figure 1 Hatchability in embryo (Mean £ SD)
12 7
10 F

Days to hatch (day)
o)

Measured concentration (mg/L)

Figure 2 ' Days to hatch in embryb (Mean # SD)

- The result of underlined concentration was not used for statistical analysis.
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E02-2811

100 1

20 .

Morphological abnormality rate (%)

Control 0.00866 °~  0.0224 0.0520 0.123 0.277
Measured concentration (mg/L)

Figure 3. Morphological abnormality rate in embryo (Mean  SD)

Survival rate (%)

Control ~ 0.00866 - 00224 0.0520 0123  .0277

Measured conccn.tration (nig/L) ,

Figure 4 Survival rate ;'lt the end of the exposure after hatching (Mean + SD).

The result of underlined concentration was not used for statistical analysis. .
' EER
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100.
S0
8 r
N r
60 r
50

Body weight (mg)

20
10

30 |

E02-2811

Figure 5

20
1.8
1.6
14
12
1.0
0.8
0.6
04
0.2
0.0

Body length (cm)

Control 0.00866 0.0224 = 0.0520 0123
Measured concentration (mg/L)

Body weight of fish surviving at the end of the exposure (Mean + SD)

Control 0.00866 0.0224 0.0520 0.123

Measured concentration (mg/D)

Figure 6 Body length of fish surviving at the end of the exposure (Mean * SD)'

** Significantly different from Control at p<0.01
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68T

100

8

5

Survival rate (%)

20

—&g—-Control.-

—o—0.0224 mg/L
-e-de-- 00520 mg/L
—e—0.123 mg/L
--+0--- 0277 mg/L

—~—a—0,00866 mg/L

.14 21
' Days after hatching (day)

“Figure 7 Survival fate after hatching
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. BBBEH
- R4
£ =

Chromic acid disodium salt dibydrate O (Pseudokirchneriella
subcapitata) ITH T BERBEERR - '

BERES
¥$13021%

BErw - . o
| AERB, OECDIEFET R M KA > No. 201 SR REERER (1984 £5) I8 LT
ELic. ' .

+1)  HEMHE : Chromic acid disodium sali dihydrate -

D) BEE®RAFN RS SEERA00 1/nin), FHEEBEER
' 3)  BtEa4:M : Pseudokirchmeriella subcapitata(ATCC22662)

9 REHM : 12 KR ' |
L5 RREEGHED : ,
| | HEK, 0.10, 0.16, 0.25, 0.40, 0.65, 1.0, 1.6, 25 %0k 4.0 ng/l

- RS |

C6)  FIATHEBTEREE : 1X10¢ cells/m]

D OE . K:3E/1RBK

8) BUEUKE : 100 nl/13E

9 BRBUKE:23+2 T ' |

100 B % EEEY (75X IWEAHET 4, 000~5, 000 1x)

11) BBk pH : o OSBRI DIRN,

12) 4 5 & BEEST S AVHRATR
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D

D

E3)

2

RBuk e BBy
BT, &ﬁ%ﬁ%@%@@ﬁﬁ#*?ﬁf%ottb ﬁbbk&ﬁ%ﬁ@ﬁ

A THBIOABERNEL, RETEI LRI THRYHBELLE, XoT, & .
. pEEEOERICREBERRALL, ' L

AR TR HBRIC X 5 HERE .

50 %L BB MEE DG, (0-72) 1 0. 64 mg/I (95 SEMBH : 0. 60~0. 67 ng/l, Logit
L 15)

BAS/EFBEE NOBCH(O-12) : 0,16 ng/l Gumett OSEHLBHRER)

e EMEQREN X DHERE

50 %éﬁ!ﬁ%ﬁg BrCg(24-48) : 0. 93 mg/1(85 %{—E[E?’il 0. 87~0. 98 mg/l, Logit
&)

ﬁk%f’ﬁmﬁg NOECr (24-48) : 0.25 mg/l (Dunnet t @égﬁ:&&ﬁa&)

50 §L= MRS MEE FrCy(24-72) * 1.1 1ig/1 (95 SEHIEA : 1. 0~1. 1 me/l, Logit ¥)

BcsEMEFI Y4 EE NOECT (24-72) : 0. 40 ng/1(Dunneit OB EHBHRER)
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EHOLEE(VD)F MY L (2KF0%) (CAS. 7789-12-0)

QETT::E
Surviva | {Number)
1.0EE
>
& 0 mz/L
e
& 0.1 mg/L
5.0E5 -
0.18 me/L
0o— -0
#* 0.25 me/l
1.0E5 P
0.4 mg/l
Rt
0.85 mefl
X b
5.0E4 .1 me/l
[ b
1.8 mz/L
e [
1.0E4 B . . 2.5 mefL
0 ' 24 48 72
Incubat jon time (hour) -0
‘ 4 mefL
Time course pattern of Alzae Growth Test . ‘
7789120 ‘
Q@FHE

. 0-72hErC50 (B EIBIZE I =1.2mg/L
0-72hNOECr (F&EfBIZE D<) =0.25mg/L
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| BREEE
 BEA
* B . .
’ Chromlc acid disodium salt dihydrate 0)2"73‘= T :l(DapIzzua magzza) kiﬁ‘%’zﬁéﬁ
FEKHERR
BRES B E =
' %1sozzﬁ
2B S %

BB, OB (RS R NI K51 No. 2023 I, RAEEEE BRI
AR (1984 4F) IO L TRIBL .

1)  #HEBRWHE : Ch'romic acid disodium salt dihvdrate

2) BREHN 48 BFRIEAR :

3 REEY AA3 "‘/:l(DapImza magma)

4) RETHR - 48 B#Fsﬁ

5) HEBRSE GER
HEK, 0.32, 0.42, 0.56, 0.75, 1.0, 1. 3zkzx1 8 mg/1
1.3

6) a&&%ﬁc.mﬁ/ﬁﬁx(ﬁﬁfﬁ)

7 BRBKE: 100 ml/1 &

8 ks 20xl T

9 B B 16 KRB

10) % f5: &Rl

1) R K kA RO W) BEER LD O
12) BRBoK® pH : pH ORERTHIN
13) 4 ¥ ¥ SEROTIAVEBRLE
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1

2)

3)

B .

ReAHOBRYERE ‘

ARBTH, HRWETObLOORENFIE TS oD, R DICKBRWEOR
HTHHY OABERNEL, RETHILREoTHROABEE L. £2T, &
e OB IR ERE R L.

24 BRIZBRORER , .
50 %Eﬁﬁﬂﬁiﬁﬁﬂiicw) : 0,62 mg/1(85 %Fﬁ‘ﬁ]ﬂﬁ : 0 58"’0'. 67 mg/1, Probit %)

BKEERME®NIECD) - ¢ 0.42 g/l
100 $FEERERE : 1.0 ng/1

B MRBHEORE - | -
50 YR EME (BiC,) : 0.48 me/1(85 #EEBHR : 0.45~0.52 ng/1, Probit )

By F B (NOECT)  © 0.32 me/l o
100 SEEER{EME © : 0.75 ng/1
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HREFRE

HEA
%  m

BRBRES

Chromic acid disodimm salt dihydrate O X 32> 0 (Daphnia magna) {343 B HAEBIR

¥13023%

BRHE | : :
BB, 0BCD fLERT A PAA K54 > No. 211744 2 9> D RFHRR (1998 47) iR

Ve

LTERBLE.

D

2)
3

4

5

6)

)]

- 8)
9)
10)
11
12
13)
140

B . Chromic acid disodium satt dihydrate .

REAHN : FILAR (48 BRIESRIK) |

BREY: FFIVA (Daphnia magna)

ZEHM: 21 8F ‘

BRI (R S
3R, 0.0046, 0.010, 0.022, 0.046, 0.10, 0.22 F&TX0.46 me/l *
/23 » bl A B : .

S Ay 2E/ERK (15H/12)

HEKE : 80 nl/13%

BRBKE : 20£1C N

BB B 16 BEPEORE GRESIE 1, 200 lux, XAV

% f8: 30 1ESRD Chlorella vulgaris % 0. 1~0.15 ngC/H

B &l R

7 B 7K AGK (RO < 1) ZBHER LD O

SREKD pH : pH OFREIZTHRN

o 3 3% BERER T AEEMIE
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D

2.

% .

aﬁm¢@&ﬁ%ﬁﬁg : :
AR T, &a%ﬁ%@%oowzﬁxv%raottw Kb D ICHBYE DR
HTHBIOLABRERHEL, ﬁﬁ?éu&k&?f&&%ﬁﬁ%bbt.&vT &

YEREONHI R L,

21 Efiﬁﬁwéﬁﬁﬁgﬁ%ébﬂ:h_r?

50 %ﬁﬁ&ﬁ%xﬁ&(acw) : 0.18 mg/1(95 %Fﬁmﬁ 0. 14~0, 27 ug/1,
A Logit ZHC & B BEAAHE)
.ﬁif%‘ﬁﬁiiﬁﬁ(NOEc) ~ ¢ 0.046 mg/] (Dumnelt OEEHEHRER)
/M BB (LOEC) : 0.10 ng/] (Dunnett LB EHBHRE ).
2P0 50 %ﬁz?EzﬁE(Lcm) 0.16 mg/1(95 %FEBS : 0.11~0. 23 ne/1,
Probit #%)
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811

10 |

Numbers of dead parental Daphnia

en
I

0. 0046 mg/! .

E—.Contro[

% 0. 010 ng/1
& 0. 022 mg/l
o 0. 046 mg/l
20,10 mg/l
+0.2% ne/l
¥ 0. 46 mé/l

Days

Figure 1. Cumulative Numbers of Dead Parental Daphnia




ZF1/P

200
> Control _
4 0. 0046 mg/].
150 :
= 0. 010 ng/1-
0. 022 ng/}
20, 046 mg/}
80
! + 0. 10 mg/]
o-0. 22 ng/l
50
0 » 1 1 ] |
0

Figure 2. Time Course of SF1/P for Each Concentration Level

Table 5. Calculated ECy Values jor Inhibition of Reproduction

95—Perceh1

Exposure Period ' -
(Days) | ECp (ng/1) _ Confidence Linits (ng/D) Statistical Method
21 0.18 0.14~0.27 Simple regression
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= =

RBBNE
BB

x = o _
Chromic acid disodium salt dihydrate @& X% h (Oryzias laiipes) TH9 2
SRR \

REEE
2130248

BBRAE , - ‘
| BB, OBCDALEERS X DA K5 > No. 203TAUSRIEBERR (1992 48) 1AL T
=Lz, ’

1) #S%E : Chromic acid disodium salt dihydrate
?) BREFR : LIKR Q4 HEESRRLK)
3) REx4Y : b AY b (Oryzias latipes)
4) RBHIR : 96 BRI
5 RRBEGE® : S
. HER K 100 ng/1 (RERR)
6 RBRAME: 10 B/RRKE '
T WAEE:108/41
8) EBAKIR:24%1 C
9) W Bi:16EFmBH
10) % #5: SeH - :
1) 3 8] 7K AGEA CERBSER 2RERLEDD
_12) BBk pHl < pH OFEETHAL. ‘ '
18 a4 ?f:%?iﬁ%ﬁ?‘ix’vﬁﬁﬁmf'
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® =
1) BBk ORI
EHBTI, BRYETOLOOHENTRTETS e, Kb D IERNEOR
A TBBIOABERREL, RETSCECEo THRRMEMES L. XoT, &
PSR ORI RRCEREERA L, :

2 9 ﬁ%“ﬁa’i@ 50 %ﬁ?ﬁﬁg(wm) 100 mg/1 J;U:
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Table 4.-qucula1ed LCy Values

EXDOiggﬁrzfriod K Lcw(ﬁg/l) ' Confiééﬁiﬁiﬁiﬁil(mg/l) Sta?isticalMeihod
24 )ﬁ 100 | - : ) -
48 > 100 - | -
) : > 1060 | - . ; -

96 - > 100 - -

Table 5. Observation of the Highest Conceniration in 0 % Mortality
and the Lowest Concentration in 100 % Mortality

Highest Conceniration in Lowest Concentration in

Exp°i§;§I§§ri°d 0% Mortality 100 % Mortality
; , L (ng/1)
24 - 100 - > 100
48 w0 | BN
72 100 | o > 100
96 _ \ 100 : > 100
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J0113EAl " 7/40

- RERFERE
T B4
o-Phenylenediamine D EEE (Selenastrum cépﬁc'ornu?um) =324 RIS

jaik

HBES
0113EAl

SERTE | | .
" ABERIL. OECD 3BT RMAINS A No.201 5EL: RIBEHER (1984 ) IZHEMLT
. BmMLE. - R | S
1) $EME:  o-Phenylenediamine

2) KBS Lok REEE(00rpm)

3) e . Selenastrum capricomutum (ATCC22662 %)

4) REHARS: 72 BERS

5) SEREE(REE): WK, 032,056, 1.0, 183‘:4:'0-32mg/L At 1.8 -
"6) HEAKE: 100 mL(OECD i) /55 :

7) &3 IBR/ABE.
. B) #HAMERRARE: 1x10% cells/mL

9) BERE:  23x2 T

10) HREA: ' 4000~5000 Ix(£20%DEEA, 771::,&E11‘:_) T:L_ﬁmzagﬂﬁ
11) é:‘:lﬁsz‘f: " " HPLC %
# B

1) SRAPOURNERE .
| &%ﬁ%ﬁtﬁ&éﬁﬁ%ﬁﬁﬁwmtﬁr.&Eﬁm+mm@ﬁx%%®b&#a##w
TROEREEREOHIIREBERRLE,

- 2) EREHTEROLRICLOBERE

50%AERIBEBE E,C50(0-72h):  1.14 mg/L (95%{ERAA: 1.08~1.21 mgll)
RAFIERRE NOEC(0-72h): 0.56 mg/L__

3) EEREOLBILEEERE

50%ERMBERE EC50(24-48h): 1.36 mg/L (95% SR : 1.30~1.43 mg/L)
FRE{ERIRE NOEC,(24-48h): 10mgll
SO%ERIBERE ECE0(24-72h):  ~ 1.63 mg/L(95%{EHARM: 1.54~1.73 mg/L)

BAEEREE NOEC,(24-72h): 1.0 mg/L
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o—7x=LPUFEL (CAS. 95-54-5)

OEReh#R

Surviva ] (Humber)
1.0E7

5.0E6
1.0E6
5.055
1.0E6

5.0E4

1.0E4 &=

o

0 me/L '

O
0.2426932 me

1 I RN

0.3708099 ms

= -0
| 0.507346 me,

f—ent
0.770713§ me
| —7

1.078813 mzs

QEtE

24 48

Incubat ion time (hour)'

Time course pattern of Algae Growth Test

96545

0-72hErC50 (ZER{EIZF D<) =0.82mg/L
0-72hNOECr (ZEAMEIZ#E5{) =0.37mg/L

100
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0113EDI  7/45,

RBETE
B

gz iR

o-Phenylenediamine DA 35571 (Daphnia magris) |25 4 % B IR E5E

RERES
0113EDI

AR | . »
AERERIE, OECD LB RTAM AES 1Y No202l S50, BUMEAMERER
| B RUHTERER (1984 45) [HAIL CRIBLE, 8 )

Bl

NEERYE o-Phenylenediamine -

NEBAX . Wbk
sty ZAFAsUo0 (Da_phnlia magna)

HRBHH 48 B ,
5)SUBARE(REM):  HEBK, 046, 10; 22, 46, 10 mg/L(AH;2.2)

o)RERiEE 100 mL/ &35
TER 1 ABR/BRBE
8) &M 20 38/ 3RERIX (6 B/ B 3R)
0)SEKE 20:£1°C.
08E - BT, 16 BTG, 8 BERIE

1) 73473k : HPLC &
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D113EDI  8/45

1= %
1)RER R DB ERE
?&Eﬁ%ﬁﬁf”@&ﬂﬁi@f&ﬁﬁwizo%’&iﬂzé%mf)\&b\oﬁtm BHRER xwﬁtﬂl;

FREBERALE,

\

2)24 BRI REH DR
BGHKAERAE (EICB0)  : 4.9 me/L(95%IEHIREAD:40~6.2 me/L)
BRKEERRE(NOEC) - 1.0me/L.
100%Bﬂ%ﬁ1&;&§ (EiC100) :  >10mg/L

3)48 n%ﬁﬁ:ﬁggz&w#% | » A
P HoRIKIBE R (EIC50) - 1.4 mg/L(95%{ERER M : 1.2~ 1.7 mg/L)
BRFIEAIRE (NOEC) 046 mg/L |
100%EE RATRE (EIC100) : 4.6 meg/L
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 0113ED]  19/45

Figure 1. Concentration-Respoﬁse (Immobility) Curve

" 100 4
90 -
80 -
70

60

50 4

Immobility. (%) .

40
30 4.
20

10 4

0. . ‘I ¥ L 4 v L) 4 LA 2 T L] L3 l» ¥ T T 1. 1
. 0.1 . 1 = 10
Nominal Concentration (mg/L)
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0113EDR 7/57

o~-Phenylenediamine D7 #3220 (Daphnia magna) <5332 HTEIEE IR

ante

ARES

0113EDR .

: #%i‘tﬁﬁl;t‘ OECD 1b+nn-7—2bi:4F-34/No 21T A A IV RERESAER 1(1998 E)L-%HLL :
T%ﬁﬁbf;o

DIEEEME: o-Phenylenediamine

ARBAHX: H bkt (48 B#Fa‘iﬁlw‘tsﬁrﬁmég%m&)
3R A4E )':/Zl(Daphnla magna)
4)%&5%?‘1. 21 BH
SRBBEGE HEK, 010, 0.22, 046, 1.0 5LV 2.2 mg/L(/\l:h 2.2)
6) BHEREE: 80 mL BER
7ES: 0B8R HBRR
8) AR 10 /RBE (158
9) s BRIKIR: 20:+1°C
10) BRER: \ BRE, 16 b%ﬁa'iﬂﬁ/a il
1)$f%:  HPLO
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0113EDR 8/57

1) ﬁtﬁ:&* 0)?515%% EJKF
?&'ﬁ#ﬁﬁm“wlﬂi Eﬁ‘éﬂ&tiﬂ”&wﬂo%%iﬂz%% 0)73‘35—31.7,&‘) EREREOH

HICI3RREZIRAL,

2)21 Eﬁaﬁ%aam% mf“’%*%%»)l'ﬁ:n’:% )
svy:aﬁi:%&iﬁz?ﬁ.afb‘(mso) 0.68 mg/L (95% {5 #EX [d1:0.46~1.0 mg/L)

50%5‘9@!!5 SR ER(EC50): 0.35 mg/L(95%1E %Elzr‘i 0.32~0.40me/L)
EAEERIRENOEC): 0.083 mg/L
&/IMERIRE(LOED): 0.21 mg/L
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0113EDR 18/57

Figure 1. Gumulative Numbers of Dead Parental Daphnia

' - —®— Control
—0—0.10mg/L .
——0.22mg/L
—5¢—0.46mz/L

—A—1.0mg/L

~0—2.2mg/L

Cumulative qubbers of Dead Parental Daphnia

Days
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0113EDR 20/57 -

|
:
: Table 4. Mean Cumulative Numbers of Juveniles Produced per Adult Alive for 21 Days (ZF1/P)

Nominal : Days
. Gone. (mg/L) ¢ 1 2 3 4 5 6 7 8 .8 10
Control 00 00 0.0 0.0 00 00 0.0 31 161 181 181
010 00 0.0 00° 00 00 0.0 00 00 174 187 197
0.22 0.0 0.0 00 00 0.0 00 00 - 00 90 105 105
"0.46 0.0 00' 00 00 00 0.0 0.0 0.0 53 88 85
1.0 0., 00 - 00 00 00 00 00 00 ‘00 00 00
22 00 0.0 00 00 00 00 0.0 0.0 0.0 00 - 00
ji Nominal Days
| Conc.(mg/L) ~ 41- 12 . 13 14 15 16 17 18 19 20 21
‘ Gontrol 507 - 540 540 958 956 096 1348 1348 1395 1740 1786
> 0,10 542 581 581 . 992 1034 1034 1306 1438 1438 1822  186.0
: 0.22 239 247 247 444 485 485 745 805  81.9. 998 1126
0.46 117 132 142 286 208 315 529 ~ 529 593 - 754 717
1.0 0.0 0.0 0.0 00 .00 0.0 00 00 00 00 00
22. 00 00 . 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6

Figure 2, Time Course of ZFVP.for Each Conqentfation Level.

200 4.
150 —8— Control
| ~0—0.10mg/L
| - |—m—0.22mg/L
) _ 1l | —¢—0.46mg/L
oo ] ——1.0mg/L
E 100 - - —O—Z.ng/l_»

50

‘Days
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O113EFA  7/37

EBREEE

RS

% 3 |

_ o-Phenylenediamine DEA D Oryziss latipes) 1= DAMEMAE

e R -
AIERIZ. OECD 41:%5-7—2}7:‘4 FSA2 No.203l B RMEHIERER (1992 FITHEML TR
Wlis ' ) "

1) HEE: . o—Phenyignediaminé .

D BEAR:  Fibkst (s BEACRBEOSRETE
. ' 3) ﬁ%‘ii%: txa‘jﬁ.(og/giés latipes) .

4) REMM: o6 EEE - .

| 5) SERTER (BRih) HERE, 1.0, 1.8, 3.2, 5.6 a’s;tu' 10me/L (4H:18)
6 MEREE: - SLEEH | | ‘
7) 1 BB HBE

8) HREMB: 10 B/ HRK

o HEkE:  24x1C

100 BB EPusk, 16 BERIB 8 BRI |

1) Sk - HPLCIR

1) AR ORBMERE: SFBRA B £20%2 82 1728, M T OEIMETR
L= i

2) 96 a%ﬁ;m%&wér%rg (LC50) : 4.6mg/L( 95%1§§E2Fe‘i :2.7~8.3mg/L)

108



0113EFA  19/37

Figure 1. Concentration-Besponse (Mortality) Curve
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) TestNQ.92332

BB

£ B : . . |
Benzene, 1-chloromethyl-4-nitro @lﬁﬁ(Selenasm capricornutum)iZ 3§ B4EEHE

RBRES
'92332 .
a&ﬁﬁ
AR, OECD{I:%%TX FAA R 94 >+ No.201 Tﬁﬁ&ﬁﬁﬂ%ﬁt&J (19844F)iT
L TEML I, ,
1) #EBYHH: Benzenel- chloromethyl-4 -nitro
2) BERZM:  Selenastrum capricormitum (ATCC 22662&5)
3) - PEEMIEE ¢ 1X10° HE/mL
49 REBHMA: 728M
5) EEFR: RESHEE (100 pm)
6) REEE: 0100 0.0556, 0.0309, 0.0171, 0.00953 mg/L{AL : 1. 8)&0
. : NEK .
7) H % 1RBRicfEsE
8) HMEHE: HERARUE)ICZ100mL
9)  REBKR: 23:2C
10) B BS:  4,000~5,000 lux CEFEHE)
1) BRETORBMEOF . WHEREIOTTTT 40— (HPLC)

EEB, REKTH)
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1

2)

3)

A

B OHBMEBEE

gt

&Eﬁ%ﬁ@zﬁliﬁgmﬁﬁﬁéﬂ%ant&%mzo%ul*rt‘éo7171.&5, TE

@iﬁﬂﬂfﬁzﬁﬁoﬁﬂj REREREEFA L.

%k?ﬂﬁ{’ﬁmi&'ﬁ NOECx(24-72)

: EE[&%'FE&@L&%HZJ:%@%&E
S0%AEEMERE EbCS0(0-72) : 0.0368 mg/L
BAEEFRE NOECK(0-72) : 00171 mg/L

e BHEOHRT X BEERE |
5094 B EIME FrCS0(24-48) ©  0.0490 mg/L
BCHE/EFIIMEE NOECK(24-48) @ - 0.0309 mg/L

 50%4EEEFBE BrCs0(24-72) :  0.0497 mg/L

: 0.0309mg/L
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1

1—4/B04F)L—4—=hORUEY (CAS. 100-14-1)
O Re#R

Surviyal(Number}

1.0E6 H
0 Geo.meari(n
—
£.402874E-0¢
5.0E5 e
1.200187E-0¢
o- -0
2.226477E-02
. S
1.0ES 4.954008E-02
, e F ’
9.257775E-02
i
5.0E4 / PRt
/-'5/» ,/"J
A —
L 7 - e
i "f’ -
e
, T
1.0E4 2=~ : *
o , 24 43 , 72
‘ Incubation time {hour) :
Time course pattern of Algae Growth Test
100141
@SElE

0~72hErC50 (MBI 2 5<) =0.038mg/L
0-72hNOECr(ZERI{EIZ & 5<) =0.012mg/L
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Test No.92333

R EiE
B

%  m . | | .
© Benzene, 1-chloromethyl-4-nitto® 27 X 32 T (Daphnia magna)izHt§ B R M HEIKIAE
EEY. ' : : : : ST

REBREE
92333

HE S % . o .
AERE, OECDH:%S% FZ KA 4 * 54 No202T X 93 O3, ANEkEE
BB T OSSR (19844F)ICH I L TR L 72, - '
1) #EME: Benzene, 1-chloromethyl-4-nitro
2) BB&LY: F943IT>3(Daphnia magna)
3) £ Y ¥K: 205&/&“&!1(1@Lﬁ%sﬁ'crﬂ&lzzoﬁﬁ)
4 BRBHWE: 4K
55 BBFR: kAKX
6 HEREE: 500,294 173, 102, 0599mg/L(/\l:t 17)&0&3‘&?12
o B % IRBRIcMN
8 BHREE: 1&“&&%&(1@&’0‘%100 mL
99 BEBEAKE: 20:aT
10 H B R 169?5‘155@3/ Filid e |
11) HEREF @&ﬁ%ﬁ@ﬁﬁ B O N 5T 4 —HPLC)
(REFRR ﬁe%ﬁ‘*?ﬁ)
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5

3).

#% =
D

SRR ORRNERE

Test No.92333

HEAME O RIFIBE N RE DL20%UPN TH > tﬂ_&b. %%%ﬁﬁ@ﬁﬂj

' L%;ta&ﬁﬁﬁ%:ﬁ}ﬁ Lit.-

mﬁﬁﬁﬁﬁwﬁ% E
| ek SRR (BICS0) -
| BAIRIERIRB(NOEC) :

1007 85 5 EEE -

AR RBROMR

N ROE VK IR B IR B (BICS0) -
B K HENE R IR BE(NOECY) ¢

100%FE FHR{EIREL :

2.08 mg/ws%ﬁzﬁmﬁ 1.73~2.94 mg/l)

1.02 mg/L
294 mg/L,

1.48 mg/L(O5%ARHRT : 1.31~1.67 mg/L)
0.599mg/L = ' '
294mg/l,
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Test No.92333

100 -
O

—0—24-hour
—¥— 48-hour

Ixﬂmobi!ity (%)
A 5

H
[~
T

S : Concciltra_tion (mg/L)

‘Figure 1. Concentration - toxicity curve of benzene, 1-chloromethyl-4-nitro in Daphnia magna.
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. Fest No.92334

Benzene, 1- chloromethyl—4 nitroDA F X ¥ 2 D(Daphhia magna) i s B FEPEEE RS

%ﬁ%%%
92334 -

,'.iﬂﬁfﬁ

AERBRTEY OECD4B"%”uu7X Hﬂ/f k51> ‘ No. 2117443 “‘/:%ﬁﬁﬁt& ] (1993@)?
luﬁﬁbf%ﬁﬁbt. ’

1)

2)

3) .
4) -

5)

o
8)

9)
110)
1)

1)

2)

S

BB WK : Benzene, 1-chloromethyl—4-mtro
BBREY: FH3I I I(Daphnia magna)
H o4 % 10E/1RBR(GECHE1E TIRMRK108)
REHMM: 210HM
REHFX D FIDKRAAK 15, ﬁﬁ}‘&%&&ﬁ)
BB M B 1.00. 0500, 0250, 0.125%7%0.0625 mg/L(’AH: 2.0). ﬁﬂﬁlz
E B IRBRRICAE10E ,
HREER: 1HBRARQE)ICHE80.0mL
RBKE: 20T .
i) CBH . 16KFRRBA(1,200 1uxL,L‘F)/8B#F'iH%
aﬁ&?&# @&ﬁ%ﬁoﬁﬁfr EEREI O RS S 7 4 — (HPLC)
©. 1..8. 9. 15KT16HE)

:ﬁﬁ?&*w%&ﬁ%ﬁﬁﬁ

m&%&wmﬂiﬁiﬁﬁﬁi&ﬁ:mm%%ﬁmtmrb %E’%i&%mﬁtﬂmi
&J%&E(ﬁ#ﬁmﬁm@ﬁ)?&ﬁﬁ Liz.
21 HERBOSERBEERZUTIIRY.

B3 D2 O O¥EEIERE(LCS0): 0. 487 mg/L(QS%F%EBEEi 0.243~0.948 mg/L)

50%%%55%1&%@050)_ 0527 mg/L(95%IEHEBRSR 1 0.502~0.554 mg/L)
| BRAE/E FI IS BE(NOEC) ¢ 0.243 mg/L

B /MEF RBE(LOEC) : 0.487 mg/L
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10 |

* Cumulative number of dead parental Daphnia

~—&— Control
- - 3 + -0.0585 mg/L

--0--0.243 mg/L

—A—0.487 mg/L |

-4 --0943 mg/L |

Test No.92334

R L R L-CLY. TRV ..y

&-b--p--
L]
,
a--8
ry
'
'
1
A
7 14 21

'. Exposure time (day)

Figure 1. Cumulative mimber of dead parental Daphnia.
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7 TestNo92334

Figure 2. Mean cumulative number of juveniles produced per adult (ZFy/P).
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—o—{0.118 mg/L
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- « £y =+ 0.948 m| B
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 Test No.92335 .

HBEHE
R

k. H

' Benzere, 1-chlpromethy1-4-ziitro£7) & A & 73(Oryzias latipes) Kﬁ THRMEEERR B

2) SGRMOSHEERE(LCSO) ¢

BRBREE
92335
7 5 . - o o
| ARBUZ, OECDERTA hAA FI1Y No203 [AREAMEIRE) (199245)i
wmlcEMLE, . - -
1) . BB % H: . Benzene, 1-chloromethyl-4-nitro
2) REREY: rA & % (Oryzias latipes) :
3)) &£ W %: 10%/1‘?9:&[2.(1@41%5!%'@1%@[210%)
4 REBEHM: oM ‘ _ ,
5) REFRX: LAREE u@aﬁmw&)
6) BRLERME: 3.00, 2.00, 133, 0.889, 0593mg/1(/\ﬂ: 15)&0*3‘?@[2
7) B IRBRIAEsE
8 HRBREE: 1HRERUDIMAE25L
9) REBRKE: 24:1C
100 B B: =R 16!!#?‘3%/8%!’%
11) =7b-vav: &L .
12) BREBRET O&WZEVJ*}}% : %‘ﬁi&ﬁw u< k257 4 —@HPLC)
| S L REBARE, HUkED)
ﬁ: .. %
L1 asmcp mﬁﬁ%ﬁﬁﬁ

&&%ﬁoﬁiz&ﬁﬁai&tﬁ;ﬁgwﬂm FR1HLON ﬁ; ofeie . %ﬁ&%&

mg/L)

OB IR R L T Lk,

. 0.612 -ing/L. ’(és'%ié‘#ﬁ BEE_‘F : 0.488~0.768
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100 -

Mortality (%)

0

'—0—24-hour —O—48-hour

—&—~72-hour —— 96-hour |

Test No.92335

01

Figure 1. Concentration - toxicity curve of benzene, 1-chloromethyl-4-nitro in
medaka (Oryzias latipes) . '

Concentration (mg/L)

v

98



- B

pmERE
BET

P \ :
rPYZ D'ﬁ'-‘/c’)ﬁ’}ﬁ (Selenastrum capricornutum l’:i‘f‘é‘%éﬁﬂﬂ%ﬁﬁi'ﬁi

BES

mo

08011%
%‘n‘gﬁjﬁﬁ : .

 ARERI, oacnﬂ:?&’urx %754 }~74'/ 901 TEEEEHEERR (19844 ) I HERLT
%ﬁ:bfho N .

) BRBUHE: rYZBYY .

2) i%%jjﬁ fﬁ&:ai’s%ﬁ (100rpm> :

3 'ﬁfﬁé?x%ﬁ Selepasirum capricornuium (ATCC22662)

5 | E:23E2C .

5) EREEMM 2R

§) BEKE: 100 (nEcm%ﬂz)

7y & OK: 3&—1—&)#?%%!&1%%%% (Fﬂ:i:)

8) PMHMBRE: #1%10* cells/ml.

9) E& . B3 : 4 000~5, 000 1x (EZEFRD) o L

10 ﬁ&ﬁﬁ HEE, Ebﬁﬂﬁﬁ?lz, 0. 0010 o.ooxs,- 0. 0032 0. 0'056, 0. 010K T
0.018ng./L - -

19;&&##@&&@&@%# ﬁﬁﬁﬁauvba77$(&ﬁ%ﬁ% #?ﬁ)

#& s ' ' .

N £ E#mATOERO LI R BIRERRERE
Tbcs0 (0-12b) =0.00213g/1

_ NOEC=0. 0010mg/'L o

2) EEEEU)%?&*&%iéﬁﬁﬁﬁE
ErC50 (24-48h) =0.002508/L.
NOEC=0. 0010ng./'L
grcs0 (24-72h) =0. 0027ng,/L
NOEC=0. 0618ng/L »
(.l:pazﬁﬁht ﬁ’t%ﬁﬁi&f“l’ ‘D<{Ef_)

14



s

rJ4 O (CAS, 3380-34-5)
DEERIR

Survivai (Number)

*—

0 mg/L

Oo— O
0.001 mg/L

R

0.0018 me/L

O— -0
0.0032 me/L
1.0E5

drmen A

0.0058 me/L

A
0.01 me/l

p24
0.018 mgsfl

5.0E4 | J o S

Ao
- 1.0E4 x"’f . - .
0 24 48 72
Incubstion time (hour)

Time course pattern of Algae Growth Test
‘ 3380345

0-72hErC50 (S2RHEIZ £ 7<) =0.0034mg/L
0-72hNOECr (B F-3<) =0.0010mg/L
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BRE LS
BB

*x &
rNYZOYIDAFI T (Daphnia magna) KT HBEEXEERR

-

BRE
£08012%5

i

.

58] : . . ‘
HEREE, OECOERREFTAMAI RS A 02 T2V %, %ﬁﬁmm%ﬁ&&ﬁ%ﬁﬁ
Bl (1984%F) IKHEBLTEEL k.

1) HRHE: kIO

2) BRESH: kAR
3 #BR&EW:AFIP > (Daphnia nagna)

4) BBRKE: 20£I1T

5) EREEHIRD : 48BERY |

6) FLE/KE : 100n]

D B NG IBER 4E

8 & W K 203/1&&1&‘ (1% SE, lﬁﬁlz Zoiﬁ)

© W B EAE, 16B5RIESRERIRE

10) BERBE: HEE, BHAREK, 0032, 0. 056 0.10, 0.18, 0.32, 0. 55&(}
o 1. Ong/L

11) ﬁ&mqﬂmﬁﬁw’E@ﬁﬁ E%E?&ﬁi& O M5 T (ﬂieﬁgﬁlzfaﬂ# #Tﬁ%)

% 5 R
1) MBRREROEEEXEERE
EiC50 (24hr). =0.3%mg./L (95%ZHMBR : 0. 33~0. 47mg/L)
2) 48%!’5@&?1&@%’5&5&%!@@:&&
_ EiC50 (48hr) =0.27mg/L (95%EMEMBLSE ¢ 0. 22~0. 34ng,/L)
3) BAMEFIRE (NOECI) =0.10ng/L
4). 100%BEREBE=0. 56ng/L ’
(LEEBER, S TREBREICETE)
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Figure 1. Conceniration-Response Curve of-Triclosan Morialiiy or Immobilily
in Daphnia magna. '
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RRERE
REFF

'z =
N2 D04 F 3T T (Daphnia magna) l’ﬁ’?‘é RAEEERR

REREE
£08013%

Henn : ) o
FRRIUL, Mwm+ﬁrzbﬁ4%7%/zm (2o 08, AREXEERRRUEER
) (19844) IK¥EML THEBLE. 2 : :
1) BBEHE: MDY -
) BEFH: #ﬂ:mx (zwriﬁkgﬁ&m
3 BEMM:ERE ' :
49 E R IIBERK 4
5) HR&EMH T FIT> 0 (Daphnia magna) .
6) & % :40H/IBEK (BECHI10HE, IBERAE -
7 REAKE:400m " -
8) BERKE:20£1T .
9) ‘B - BRIEWNE, 15&#?3%/8%&3%
10)  #8  :Chlorella vulgaris :
1) %  #H: :7DCHE%LDOPMZMN%ﬁﬁmiﬁﬁh/EoﬁA?$xL.
12)  RUBEE:RRIEE; ¥BK, BANRK, 5.6, 10, 18, 32, 56, 100KAI80E/L
RE2IEE ; HEK, BASBEK, 0. 056, 0.10, 0.18, 0.32, 0.56, 1.0,
1.8, 3. 2RSS 6ue/L '
13) E’%K*C’J&Eﬁ%f&@ﬁiﬁ }EE?‘&@WD? FS O (ﬁ%kﬁﬂ%&zﬁlﬂﬁwﬁﬂ(ﬁ?.
THHORAERUSHHOBKE, 14BEOBRKERT
15 B £ O BKAT)

% =
1) UAROBEI S IOEEBEERE
LC50 (21days) —140ug/L (QS%FEKES?» ﬁimt}j’)
2) 218?‘1@50%%9@1@%:&&
: 'Bres0 (21days) =5. 5ug/L
. 3) BAEEREE (NOECT) =0.34pg/L L
@.ﬁ%&tﬁﬁ%@%bbh&ﬁﬁﬁﬁ(wmn =0..601g,/L
(LERER, %T%M{El\.évdﬁ)
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Figure 1. Cumulative Numbers of Dead Parenial Daphnia magna

Numbers of dead parental-Daplinia magna -
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B

REEFR

RE

E

i

.3

BRBE

J

£08

REx

EREL
S
2)
)
4)
)
8
N
8)
9
10)
11)
12)
13)

" :

AREIT, 0ECD{E

e

BEBRWHE :
BRI
@@%ﬁs‘i H
¥ &

ﬁ‘éﬁtﬁ.

SR AH .
BRKE:
i d A :
i B

AR ¢
TV

RERWE : HEE, EJJ%?J?@?EIX, 0.32, 0.58,

014%

rY 2OV

¥bAR (MBMEICSERK)
o6k R

1B 1 _

v A¥ B (Oryzias laupes)
10/ BRERK:

50L

24x1C

ERN, iﬁ%Fﬁi%/ﬂﬁfﬂﬁﬁg.
SRR o

aYE\L

NS DB DEAS A (Oryzids lalipes) AT BBEBERER

#RFAMAAFSA > 203 IREBEBERR)  (19926) LEALT

1.0, 1. 3, 3 2R UK. Gmg/LIEK

ﬁﬁ##@#&&%ﬁ@ﬁﬁ Eiﬁ?&ﬁkan?bﬁ77$§§ (RREE P b, ?&zkﬂu)

®

D
2)
3

S6RERT O ¥ B BGERE . (LC50) =0. 67ng./L

96RF P D OYFE TR A I =0. 32ng/L
96RE B 1005 RIERE=1. 0ng/L
(FERBER, 2TRERECET<HE)
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Figure 1.- Concenirafion-Response Cu}ve of Triclosan Mortality in Orange killifish
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N

Z B

Ry 2 D“ﬁ'/@ﬁﬁk?‘ﬁ'%ﬁﬁﬁﬂ’]%%%ﬁ%@"%t@ l:)(§773
(Oryzias latzpes)%fﬂ WTHHIEEBRREERREEML .

ﬁ%MJﬁﬁﬁﬁkDmﬁ¢®§%W%mmJ%E&mmm&%m
©0.125. 0.0625R% T0.0313 mg/L(2At2.0)]. BIFIMBR R UREX(E

X ¥/ D 4iE), /KiR24x1°C, 38 F(ASME29 B )RR 2 EHE
MICEHE T 2 MARR TREEZT oM. TOH. HOMEERTSME

Bl BREREK. MUBOESR. BEER. £ UARAOKE -

ROBEICDWTHES ERHE 2T o . ZhoRBBRNEORE
FHET B OFBERE Uie., 70, RBRHF OB BIEMRE
&Umﬁtomrﬁwﬁbkc

DR WEL ﬂﬁ%ﬁ@w%&ﬁ%ﬁlﬁf*m&ﬁ{%ﬁo)w 8~

v1%%@@@&%0,&Eﬁ?@mmuwgﬁﬁéhfmf fEoT

R?Oﬁ&ﬁ%mWiﬁﬁlgomfﬁﬂbt.

MU O R AT LI L. ﬂiﬁﬁ“ﬂio.zso&b‘o.soo mg/LEX T

SREMIFETCICEBERERIELE. iz, 0125 myLETAMEBEK
B LT, NEEE B UHREI2NICE R R RE L. FHA

HTH0.125 my LKA L TR, e (BERUGEIMLTEE

REEERIFL. 0.0625 mg/LEM £ CHEEERIREICED sz,
NS ORENS, FRRICBUB MY TP DEAFIIZ

X9 B LOEC(H/NE &= E)140.0625 mg/L. NOEC(mjc%?’%(%F)bi
0.0313 mg/La L7z,

33
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SMEE (%)

EHSMEBE(R)
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E01-2534

Cont. V.cont. 0.0313 00625 0125 0250  0.500
REBE (mg/l) :

B SIOSMEE(TH R L)

Cont. V.cont. - 0.0313 0.0625 0.125
- ' REBE (mg/L)

H2 SO RSP R R

Cont. : SHEEEK, V. cont. : BIHIER ‘
%k 1 ATHEEE & ORICHEI ENRFRENRD 5N/ (p<0.01).
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E01-2534

0250

V. cont,

Cont,

0.500

0.125

0.0313 " 0.0625

R(FHK

AR E)

2E

EHI DT

B3 }

e
LRSS
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1
oo .o a o
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(%) o2 ORI B

V. i:ont;

_ 0.0625 0.125

0.0313

REIBEE (me/L)
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R4 SMGHE DA R (T R OEHRE)
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*
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ST BN
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E01-2534

120
100 |
— 80 |
o]
£
\-]{ﬂ}] g
€ 4l
20 |
o |
. 0.0313 0.0625 0125
RERE (mg/l) -
E5 REETRICBSHADFEEAREERS)
22 r
20 r
1.8
1.6
~ 14 F
\E/ 12 . g
X 490 } e
i e
* 0.8 | é;f“
06 s
04 %"
0.2 .
0.0
V.cont. 0.0313 0.0625 0.125
RERE (mg/L)

R6 REKTRICBITDRADKR(THRRERS)

Cont, : S, V. cont, : BIAIMEE |
* & NTREE L ORICHEHFRIRERENRD 5 it p<0.01).
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CAS:149-30-

BB T
2N T S F T N O (Selenastrwm capricornutumn) XY A A R LR

HIRES
NMMP,/E99,/1170
AL, OEC]Mthﬁ;ﬁr?sz/( l*"?/(‘/No.Z()l'H{&:éaEﬂ{];_ g ater ) (198442) (;ﬁg;fm-@; K
R O = _ : :
o WRWE 2 ATV FTS
2) ¥#IFK HREDHEH (100rpm)
E) IR N i : Selenastrum cap'u'comuhuu (A'I’CC-‘.ZZGQZ) .
1) RE 23%2 |
5) SEM TR
6) Merig R 1100 mL(OECD#%Hb) '
TEE 4000 ~ 5000 hux GEEIKI)

8) ?‘ﬂwlﬁﬂﬁﬂ‘?&g{ - :1x 104 cells/mi, o ‘
9) BBRISHEGEE) IR, IR, (5.()()!1111{;/],\ 0.008mg/l.. 0.02mg/l, 0.04dmgllL.
' C0.08mg. 0.17Tmg/l. BET 0.36mgll (2 21) '
CEBRE) <K, HAISBK, 0.70mg/..1.60mgll, (A 2.1)
ORI ORBRIE OB |
(HIPLCH: (RRESDRIANE, 37T 1)

1) £ERMBTOEEOLRITLAERAERE
EhC50(0-72) = 0.26 mg/l (95%IEHHKH:0.19 mg/l~0.35 mg/L)
HERZA 1 (NOR (MR 0-72) = 0.16 my/l, | \
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CAS:149.30-

D) RO R B R R
ErC50(24-48) = 0.80 my/l. (95%{RHIKIH:0.68 mg/l.~0.97 mg/L.)
SERANEIE (NOBCREE: 24-48) = 0.16 mg/l.

ErCH0(24-72) =1.03 mg/L (95%EHHIX: 0.93 mg/L~1.17 mg/l)
SER IR (NORCGHIETE 24-72) = 0.35 mysl,

(LRRIRELIE . 2Rl BSOS B 1 17 K S< )
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2—AIVHTRRUYFF7I—)L
oL

Survivs | {humber)
1.0E7

(CAS. 149-30-4)

5.0EB

1.0E6

5.0E5

1.0E6 "

5.0E4

1.0E4

*—0
0 conc

-
1.732051E-02

[

| 2. 8284270
O--0
| "4.472188E-0
P
1.378405E-05
" 3. 10181260
R
6. §34004E-07

B---~b>
0.1593863 cc

o ¥

24

48

Incubstion time {ren)

Time course patiern of Alzae Growth Test

143304
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Survival (Hunber)
1.0E7 -

*——6 )
0 ETF0
. Cor— 3
5.0E8 0.2707767
B~ u
0.6959643 3¥
1.0E6
- | N }-‘
5.0E5 . o
N ¢ e
-
o 7
1.065 | -7 o
: o e
" P“-F' et
. -'fw ’f” - u”’r
5.0E4 | . P
’ /”"/ ,,,, L
,.f’:f“”,—-ﬂ
1.0E4 el - - ‘
0 24 43 72
Incubation time (ren)
Time course pattern of Algae Growth Test
149304({test2)
Q@=t1E

0-72hErC50 (S2A1EIZ D<) =0.50mg/L
0-72hNOECr (Z2:RI{EIZ2-3<) =0.066mg/L
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CAS:149-30-1

=g
MEEHE
BT
= B

2-ANH T NS F T/ =N DX AIY 2 (Daphnia magna) i:i@‘ T [RERER

BHERES |
. NMMP/E99,/2170 .

BEa s . | | o | |
A%, OECD ﬂ:c—,r*:p%vzwa/rw»r/ No.202( 3% =4, BEHEKIE BRI LUK
BER | (1984 47) ICHEIL TRMLIE, ‘ '
D#ERME 9. }/WJ?’}V\//’ 5‘}’ / f—s
DBEFU Lkt
.3)11@%*:@&% FAIYva (Dapbma magna)
HEBEWH d8HmE .
HER  LBEREHEAE |
Gk 20 B/ 1K (R HESHCIRER 205
TRRBE R, AT, 0.04mg/L; 0.08mg/L. 0.14mgiL, 0.26mg/L, 0.46mglL.
C 0.83mglL BETLE0mElL (RERE) (AL 1.8) o
HWBIEE 100mL
OB EPI. 16 PEIA,/8 BERIIE
LO)BRKIR  :20+1°C

%
Ffi=]

C 124 B REBERORR : .
24 !%FS#%&&‘&RIL&%?&E(&C@) =‘0.8;7mg/L(96%4§9r‘E R E: O.75mglL~1.04mglL)
DS HMRRLORE |
48 D%Faﬁ%fzﬁmlﬂgiﬁﬁ(mwO)~9=89mgm(95%1nﬂiEEFﬁ 0 (’71r:gi%’:0;96@/;) ,1'1
BRAXEIER ?&g(NOD(A) 0. ZSmg!L ;
100%!‘5%%{&1%&—%36%&
(LR, £ TRIREOSATTSIE: E5<E)
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Figure 1. Concentration-Response Curve of 2-Mercaplobenzothiazole

‘Mortality or Immobility in Daphnia magna
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. I
CAS:149-30-4

HE TS
BRI
= 8 | |
D ANDT MRS FT S —NDAAIT 7 (Daphnia magna)\Z 3 EFERERR
HRES
NMMP,”E98,/3170
BRI _ | ) |
ABRIE, OBCD (L MTAMIARTAY No211IA 43 = 4FHBER ) (19984) (2
LTEMLE, ' | ~
- 1) #HBME AN B TS F TS =i ‘
© ) R#HE P LK GRICIE, BB 2 B A5

3) fE4 AAIV a1 (Daphpia magna)
4) REHM :21 A . , |
5) BERIREE xR, Bh A X BRI 0.04mg/L. 0.08mg/L . 0.14mg/L. 0.25mg/L,

0.44mg/L X U0.80mp/LGRERE) -
. .(4akk1.8, BhA HCO-50, 100mg/L)

6) HEAME 1 1A453 () 1Zo% 80 mL
7 EHE - 10FRGE/REX

§ HBtAME  0FE/RERQECSX 1T - o
9) BEAR  :20%1°C | -
OB PO 16 HIT,/8 KN
1)BBME DI :
C EEREIR ST
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) "CAS:149-30-

" B
1) BERM TP OB RIRIE . : .
EHBENRERED L zo%&%htwr&ﬁwg s (ISR O FRY N E B 4
Aok, - -
2) 21 Eruﬁw%ﬁéﬁy:aﬁiﬁﬁ IR (LC50) .
= 0.51mg/L (O5%EHEM ¢ 0.27mg/L~4.11mg/L)
3) 21 R 50% SEAKIAEIAE (BxC50)
' = 0.33mg/L (95%f‘§ﬁl:ﬁﬂ 0.2Tmg/L~0.41mg/L)
4y 21 B 0> Bk SRR (NOECY) = 0.08mg/L -
5) 21 aﬁﬁoﬁub{’ﬁmﬁﬁmon&) = 0.18mg/L

(LSRN, SRR EOMMNE TSI ESUE)
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Figure1 Cumulative Numbers of Dead Parental Daphnia

CAS:149-30-4

Cumulative numbers of dead parental Daphnia
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—&— Control

| —#—Dispersant
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——<0.02mg/L

—5¢—0.04mg/L.

—%—0.08mg/L

—e—0.18mg/L

——0.35mg/L
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Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (2 F1/P) during 21 days

CAS:149-30-4

IFL/P

100 -

—— 0.08mg/L -
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CAS:149-30-9

BRBERT
2 ANAT MRS FT S — N OEAE T ( Oryzias latipes) (T3 B2 BEMRER

HRES |
' NMMP,/ES8,/4170
ABLBRIE, OECD b5 &7 AT SRS A2 No. 203l SRR MR ( 199248) (UL -CRAEL
f:o ' . - : ’ S O
?&ﬁ%fﬁ : é')‘/lfj."?’ RRSFT S
IR A LR (24MRRHIK) - |

. ﬂ@%‘a‘"’i% EAY 7 (Oryzias Jatipes) _

fﬁﬁ!ﬁ?}iﬁf :$HBIZ, SHRAHAIE. 0.38mg/L, 0.69me/L, 1.23me/L, 222mglL BETK
, 4.00my/L (R EWE) . ' |

CEMEMAR - 0GRERD

BRI E 300

AmE 0R/BEK | R
R [P, 16 BEEAB /B IENNE
: X7 V—yay 2L - '
BE :24+1°C
B OB

| BBRORR, 2- AT M F TS — DB O ST 3 OO BT
i (LCB0) H>2.81mg/LCh-T, ‘ ‘ ‘
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CAS:149-30-1

Figure 1.  Concentration-Response Curve of 2-Mercaptobenzothiazole
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1)

2/)' .

3)

4)
5)

)
7
B)
9)
10)

H}

#
D

B £ & £

A

B OE 5

%ok B

BRAA RS

2 E F K

#®RE W

%iﬁ B M
= Eﬁ.‘% E
(ﬁ'ﬁ‘f&“_{ﬁ)-

RoBoEE
IR
#® BB E
oW
2 *ﬁ &

RS

ZHEY 7 = ilvwﬁﬁﬁ (Pseudokirchneriella subcapitats) V3¢
DEREERR

A030425—1

. OECD {b+un7z }v’f/r FZA 2 No. 201 I3 maéﬁrfﬂ’ﬁﬁ%
(19844F) '
1R (BRHGR), #|& 5338 (100rpm)
| Pseudokirchneriella subcapi tata (B4 : ATCC22662)
(I8%% : Selenastrum capricornutum)
ToRER - , |
AEBX, BhEIREEX, 0.0500, O 0710, o 100, 0. 140, 0. 200* ng/L
(* ﬁ%ﬁdﬁ&ﬁ*ﬁ%ﬁﬁg)
/\HS
Bhl %&——ﬁz 100 L/L (N, N—/ FFREVAT SN )
100-nL/ 58
SEE/ PR
BisEs UIoBiE  1X10° cells/nL
2342 C L
4000 lux (EN%DEBPA, 75 A REHE) THHERED
BEffEs v N7 4— (HPLG) -

B O& B2

ﬂ%;@zmvsﬁwa@&%w%mg

HWRMEIRESTORR, AEEORERICHT 2881, RIEBIIRFORBRIRIZINT
80~88 %, %@#Tﬂ#@“xwﬁ%mhkm REBRLTF~1 % Thotk, BRERLOE

ZRRRRETHY,
FRARRFORIEEE v i,

K ABBR~ORARRE~OBIT & BN, BEREO NI
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2)  AERSBHRTEROLEIC S 5 EERE | |
50% AR IMEMEE FbC50(0-72h) : 0. 165 me/L (95%IRMARAT : HHAT)
BORAE(EFLE NOECD(0-72h) : 30,165 me/L |

3)  AEREEOCHBICLBEERE v
50% A ERBERE ErC0(24-48h) : -30. 165 me/L (969%{EAFIH B HI7RTT)
R R NOGr (24-481) : >0.165 me/L |
. 50%AERIAERE ErC50(24-72h) : 0.165 mg/L (5% : HWA™) . -
B RAEVEFIEE NOECr (24-72h) ¢ 0.165 me/L . ‘

& SEEOMEHRE : |
SEE T ROBHET COMMMERSE O R, 2 TORERICI CHIFEOEL (7
B, WEE) CHEBERIBHLNT, Fih, REERIUBHREK L OMEED R
o, ' o - : . -

51



T 7=l (CAS.

QLAY

Suryival(Number)
1.0E7

882-33-7)

5.0E6

1.0E6

5.0E5

1.0ES

5.0E4 |

"—=8

0 me/l

e 1
1.034075E-0¢

P

1.366016E-0¢

Oo--0
4.318722E-0¢

Jgre ==

1.549193E-0¢

Kisassuicd

" 1.841195E-0¢

R K
1.922498E-0;

. 1.0E4 :E/

@=kiE

24 48 - .
Incubation time (ren)

Time course pattern of Alzae Growth Test
’ 882337

0-72hErC50 (2 RI{E 1= 25<) >0.019mg/L
0-72hNOECr (ZRANHEIZFD<) =0.019mg/L
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RBERE : BB

& B . Y7 xoWVOFA R PO (Daphnia nagna) W HEEEK
REEABR '
xR E 5 A030425-2

2 B F B
) EEALESA:

2D BB H R
3 BB &
) mE @M@

5 ORBERE
‘ (FR5E(E)

O BB E
N oE K
B BB A M
9 BEBRE X
10 MR 9

1 44 # &

0BCD M8 7% A4 K51 > No. 202 TS558, Rk
EERBBIUSTERR  (19844) -
Sk, (PRI S D & B )
KEEFTRXS— N THE ’

A# 23> (Daphnia nagna)

48EF R

| NBE, BENEE,

0.00200, 0. 00360, 0. 00640, 0. 0110, 0.0200 we/L

A L8

BIEIBBE—RE © 100 LL/L O 3FMRILTIF BER)
100 uL,/ 5% '

47558/ HEBRIK
W/ RBE GH/ %)
WEIC

SRV, 16BEMEIEE (800 luxBAF) /BRERRE

Bk 0T Y77 4— (HPLC)
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B B & B

D BB ORI
RBROSTORE, WEEORERICHTZEEW, BEMMRHICBNT T6~83%,
BRI BWT 56~50%Thole, MOOEBERR, IV aINORESNEL 5N

7o
.

) UHRRBEEORRE

(/1) . SEN%EERM (ne/l) ,'
S FOHE A EREE (EC50) 0.0111 d00se2 ~ 0.0155
| 0%MREEERE '0.0,04.39. - —
0% BESERE - . > 0.0135 —
3) 4‘85%?1%%&@%%
(ne/L) © o 95%EEKHE (me/L)
PEEREEWE (RiC50) 000851 ©0,00726 ~ 0. 0102
0% SRR o 0~0‘439 ' ~
Ioo%m%ﬁm&rg SN 0. 0135 | B
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Figure I~ Concentration-Immobility Curve
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B ZERE  REE

e 2 B ZEMYT7xINOFAI P (Japhnia magna) WTHT B

EFEEERR
B B #® B : A030425-3
5 B F &=

D BRICES4>: KD ERFZRH1L ESA Y No. 211 T4
- BB (199840 )

)

i

T OsR

) REBHF R REKR EARBROSEEZTH)
C KEEFI7n>I—MTHE

) LB EY FAI>3 (Japhaia magna)
4 REMME :  20EH

5 OB BB E o AWK BAER,
(BsEiE) 0.0100, 0.0210, 0.0450, 0.0950, 0:200 mg/L
| N AT R U
T2 L0, 200 me/LIdBUB TR TR
BNAIBEE—TE : 100 L/L (7 APMIATIY R

B R EBEE : 80 As

nOE B ¢ 0HE/HRE
B ORRABE - 0E/HEBE (228

9 R BREE ;2T | |
0 B B : . A ORS00 LubUF) SRR

m o /% o FEREI 0T TS5 74— (HPLC) |
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1) EBHR OB R |
BREOMTORR, MEEOREMCHTSRAT, BERICSNT §0~115%,
BRI BT 6K THo . WHOEREER, ITIBIUE (Chlorells

,-ruzgaffsi ~DEBENEZ BN, | R

2) ABFMRBROBR

~
(ng/L) 95 3¢ /RIEEI (ne/L)
WIDT T ORMEERE (650 0.0290 ', - 0. 0191~0. 0440
| 50% BTEEEREE ..(ECBO). o 0.0191 < EC50 < 0. 0440. (ﬁé&&#ﬁ)'
ﬁ:f:ég{'sma;g o 00789 - -
BAMERBE LB . | 0.0191 -
o~

o7
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Figure 1 Cumnlative Number of Dead Parental Daphnia

Cumulative nunber .of dead parental Daphnia .
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Figure 2 Time Courrse of SFI/P fqr Fach Concentration Level -

ZT1/P

140
T
. : —+Control
120 T —&—Solv. cont.
15 (1 [ — 1 —¢—0.0100 mg/L
R —%—0. 0210 mg/L
100 f--vsmmns . —o—0. 0450 mg/L
90 F--vn- B B 0950 me/L
E -~ 0.200 mg/L
80 f--nmmmm-mmmmEm T RGTEENEREEE
L S .
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e
1 S
B0 o m oo e
B0 Fmmmm e
10 Emcm oo mccmm e e
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Days. :

Values in legend are given in the nominal concentration. :
—:  All parental Japhnia were dead during a 21-days testing period.
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Mt

BB : BEE
%= B . CEMEDTxZNVOERAYH (Oryzias Jatipes) KHT3
BB

O S S :,A030.425"—4

K B

) EANTESA: OBCD {EEBFA ML RS 2 No203 TAGERESERR
. e 0 _ -
D R B F R EEKR URRSCHRRROSEETE
, S KEZEFIO I — N THE
3 MWW EW : o AV (Oryzias latipes)

Hy BB HE : 6EH . .
B B BRRBRE WX, BEHRE, 0.06200, Q. 0360, 0.0640, 0.110, 0. 200 meg/L
(s AL

BhAIME— 1 1001/ ¢ ﬁ)HMJ M FEFH)

6 B BRW®E : 50L/%B

I % . 1FR/HBK
9 BBEBE : WE/BRE
9 B BB E : UXIT
100 B B Pk 1GEBIEE (1000 1axUF) SRERIRY |

1 & A . EEEREZOTRYS74— (HPLC)

B OB ¥ B
D RBRR ORI L
RRMOSORE, WERORERICHT SRR, RERBRICHITI~0%, 14
ﬁ#r‘mka‘aox—c%%?/*mot, ﬁﬁﬁ&@znﬁm&i&arﬁb ﬁ?le%&'\@%ﬁ%
'«smm«\@%ammo
9) OBRSMEI S B DY BIERE (LC50) & 0. 0577 me/L (95 %EHEXRS : 0. 0418~0. 0796 mg/L)
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Figire 1 Concentration-Nortality Curve

Mortality (%)
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EAI98002 7/41

. =
REREFHE
L BREST
& B . _ . \ .
6-TX/-m- VY, NV B DY (Selenastrum capricornutum) HT R AERBERR
 RBEE
C BA198002.
i WAkt S _ .
APkERIL. OECD {L&R7 2 b4 KA No201 HEEARMERR (1984F) K
HeHL L C S L e X ' -
1) BBWR : 6T -m- IV ANER
2y BEEFK o IR (100rpm) ‘
3) LW E  : Se]é:zastrum eapricorniitum (ATCC226621%)
9 RE .1 282 °%C ‘
5 WEMA  : TRER]
6) EE O 4
7 BERE | : 100 mL (OECD#EH:)
8 B 1 4000 ~ 50001x (GE#EFRE)
. 9) DABE : 1X10%celliml
10) RERBE : [BEHE) 10mgl
© [Z=J14EQhr)] 9.6mg/L
IRRE] - HRE. BEINEBE (Vv (DMSO). 100pL/L)
11) SRR OWRM KON : HPLCHE (REBIMIEE LUK TH)
%% |
1) B R T OEROLBIC X3 ERBERE
EpC60 (0-72h) : : >10mp/l
~ NOEC (Hgk0-72b) 10mg/L .
9) AREEOHRIC X5 ARBERE
E,C50 (24-48h) . >10mg/L
NOEC (BEBEf}k 24-48h) :  10mglL
E,C50 (24-72h) : >10mglL
NOEC (#E¥k24.72b) :  10mgll

(FRBER, 2TREERESE)
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2—-F7=/

—5—AFILARUEURILKE, (CAS. 88-44-8)

D Kbk

Survive | (Number)

1.087
S.UEE
I.UEB
5.0E5
1.0ES
5.0E4

1.0E4

0 24 48 ' 72

Incubation time (hour)

Time course pattern of Algae Growth Test
88448

0-72hEbC50. 24-72hErC50 (E&EfEIZE <) >10mg/L

24-72hNOECb. 0~72hNOECr (F3TEfEIZE D) =10mg/L
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BBEE
ST

KM

8-TR/-m- bV AN BD AR Dy (Daphnia magna) VXT3 AMERKEERR

?Ii:

BES
- EDI1S88002

BREA Ik -
B OECDLS: rﬁ:v—z A K542 No. 202 T3 Uy o, RERBKIEERE
B L UEGERER) (1984@) L L C R Lico

e

1) WEBRWE : 6-7R-m- WV RVRVEE

2) BREEHE kK i

3) HEA4&Y « F4 X V= (Daphnia magna)

| 4) BREEEARD : 48B¥RO

5) Wl - : IRBKICHE4E

6) HEW% ZOBE/ 1B (E{T & 588 CTIRRIX208R)

7) RERBE : RBK, E}J%ﬂ]i‘iﬁgi (Eb%'?&[%lOOmg/L) . BXU 10mg/L (;&xﬁ{ﬁlﬁ)
8) BABANIE : 100mDL

o) BB : EPU, IGB#F%%/BB#F&'?H&

10) BRKR : 202 1°C

BB
1) 24RERIRERORER
QARERTEFONTKBERE (BiC50) >10mg/L
2) ABBSRIRBRORER ' -
ASREPILSIIRERE (BiCS0) >10mglL
BoRE{ERRE (NOECH) =10mg/L '
100% PR S F KR E >10mg/L

{k paﬁg}-l éf‘“*?ﬁgkgo < 4@)
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Figure 1. Concentration-Response Cuxve of 6-Amino-in-toluenesulfonic acid Immobility in

Daphnia magna
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. EDR98002 7/80

BBERE
- BRET

x

6-7 3 J-m- "WVITYANEVEEDZF 3223 (Daphnia magna) o s 2 HIERE
B L

REBRES
EDR 9 8002

nﬁ%ﬁf’{f :

F#H B3, OECD {L#ERTA bHA RSANo202 122208, & [&;‘ﬁﬁ(mg—'ﬁ
| BRPIUERERR] (1984F4AFR) ORETRTH B BRI >N2ll r7r7r\//

L OEEERER)  (1997E4PIER) IR TEBLE.

1) WBRME 673 J-m BVIRIVEE

2) BBAE KR (i@a@wﬁ&ﬁﬁ%&ﬂméﬁ&mﬁ)
3) ftEtAy : AF3I V>3 (Daphnia magna)

4) BESM : 21BM L

5) RBRIRE  HEE, BhAIFREX, 1.0, 3.2 34:0 10mg/L

, A 3.2, BYERBEE 1 100me/L. BHA : /X?)!/Z}I/*J‘f’r/ ®)

6) RBER : 158 B KO 80mL

7) EH 1 108E B /pa‘.sfﬁlz\:

8) fEtAEME : 103/REBEREK (LEIHE 15

9) MBEE : 20£1C ‘

10) HREH : 16MFREER./SIERRE

11 #BRYE DS : HPLCHE
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EDR98002 8/30

2 o

1) RBETROHEBYEERE : 10, 3.2 BXU 10mg/L (EREE)
L 1.0, 32 BEU 10me/l (REWEE)
2) 21AEIDE S D2 I 0EEBFBRE (LC50)
. >10mg/L
'3) 21 AMM50% KAMEERE (BC50)
: ) . >10mg/L
4) 21 BMOBKEERRE NOEC) :° 3.2mgl
5) 21AMOB/MEREE (LOEC) @ 10mgl | |
(EEBER, SPSREOERIHALERERETER)
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 EDR98002 19/80

- Figure' 1. Cumulative Numbers of Dead Parental Dap]zm'a

. 10 1

o

S 84

&

E ’ —e— Control

"E ~~—Sol.Cont.

% |—— 1.0mg/L

P81 : , —a— 3,2mg/L
. g ) —6—10 mg/L

Gy

o

g4l | |
z ) . '

" . . -

5 : : v

8 . : o :
g 21 - ' .
3 | -

0-_.__._'_'_.—.-—*——‘——-.—];.——.‘_.—'._.-.—'_-_"——._.

Days
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EDR98002 21/80

Table 4. Mean Cumulative Numbers of Juveniles Produced pex Adult (ZF1/P)

Nominal .
Conc. : i Days L
(mg/L) 0 1 2 k) 4 5 6 T 8 9 10

Control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 5.7 B.7 1.8
‘Sol.Cont. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 6.2 6.2 18.4

1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 3.9 3.9 22.6
3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 3.8 ° 3.8 12.0
10 0.0 0.0 0.0° 0.0 0.0 0.0 0.0 04 0.7 0.7 1.9
Nominal )

Conc. Days - 3 :

{mg/L) 11 12 13 . 14 15 16 17 18 19 20 21

" Control 19.9 19.9 50.8 50.8 . 50.8. 814 ~ 814 814 1i2.9. 1129 1129
Sol.Cont. - 21.6 21.6 45.9 48.0 48.0 76.8 76.3 76.3 106.8 ~ 1091 109.1°

1.0 . 22.6 22,6 51.0 51.0 - 510 80.3 80.3 80.3 1077 1077 1086
3.2 . 12.0. 12.0 404 - 404 404, 711 711 711 99.1 99,1 99.1
10 ‘1.9 3.0 21.9 30.0 30.0 57.3 57.8 57.3 73.7 74.3 74.3

Figure 2. Mean Cumulative Numbess of Juveniles Produced per Adult (ZF1/P)
during 21-days ' .

120 7

130 A

100 4

"{—e— Control

—a—S01.Cont.
80 A , —m— 1.0mg/L
] . ~3%— 3.2mg/L
70 - —=—10 mg/L |

90 1

60 -

LF1P

50 -
404
50 -

20 -

10 1
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EFA98002 7/38

BBERE
BT

% B : v
6-7 % J-m- PVL L ANVKBDE A S 7 (Oryzias Iatipes) 1CH§ BaEER

HBREES
EFA98B002

Rk o | - o
B, OECD /LERFR M4 K54 Y No20s TASERR] (1902 %) Il
LTt Lico - ' |
%&Fﬁ%ﬁ 8-7 %/ -m MV U RIVEK VB

MRS Rk (48 BEEIRLRIK)

et 4 E EXS A (Oryzzas latipes)

SR : 'ﬁ%E\%MﬁWE(%m&E mmmm>%;omm¢;

RN 96 B

- BERME - 50L°

HEM 10 B/ SBX |

JER : .16%@%/S%ﬁp(ﬁﬂﬁ)

LV-ysy wL

BE: 24%1C

E
REBROER. 6-7 3 /-m- PV ZIVFK /@@?&%&ELE’)( 96 H%*Fa‘i@*ﬁﬁﬂiﬁ?&ﬁ
* (LCHO) 1 10mg/L J;U:.‘Cé’:s?‘w
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EFA98002 17/38

Figure 1.  Concentration-Response Curve of 6-Amino-m-toluenesulfonic
’ acid Mortality in Medaka (Oryzias Jatipes) '

100 4
901 -

—+—924hr
—s—48hr
_ : —a—72hr
0 ‘ , ——96hr

~ Mortality (%)
. %1 o

meinal Concentration (mg/L)
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x__H

3a,4,7,72-F b & FB-18-4 vF ‘/0)%’5.9‘33 ( Selenastrum capm‘comuthz)'

o B R IE R

BRES

LCSEM L o

BRI
2)EEHR
3)BLEY:
L) REMRD :

5)SiERE (REdl)

B)EEAWE
N
8) AR
)RBRBE
1088 :
1) BERUE ORI

Kﬁ%u,omnmﬁﬁ?zbﬁ4F54>mwmFﬁﬁiﬁﬂ%ﬁﬁleMﬁ)Kﬁ%

38,47, Ta- b 5 & FO-1H-1 V5>

[k (E69) , EE > %% (100rpn)

Selenastrun capricornutun (KTCC22662)

72N ," ' o
| WER, BAFEK, 0.80, 1.60, 3.20, 6.40, 10.0, 16.0,
24.0 mg/L (A : 1.5~2.0, DHHIEE—E : 99ng/L, V" MIF
PAFIN 3 X TRHCO-3065A) ‘

100 ol (O E C D)

3AR/BER |

1% 104 cells/mL

9342 °C

. 4000~5000 lux (UEGEREEA)

GCi
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DRBHFORPYHRE |
ESBREOREIZEHERICBNT %ﬁ@69~85%*6?é SR, ‘Fﬁuozﬁﬁﬂ%iﬂﬁmﬁ |
ISR U 2B, BETBNEORREITHT 3 HAIE2~2 §THoL.
SRR T B, REPHREOBRDE, EARITLDOLHUELL,

2) 2 B T EA O HRIC & 5 R :
504 EPREEAE EbC50(0-72) : 8.14 mg/L (S5%EHRNA : 4.67~14.2 ng/L)
sy NOECH(0-72) = '1.19 mg/L.

3) R O HliT & B FREREE
0% RREE N Erc50(24-48) :  10.6 mg/L (95%SHARX R : 5.90~19.1 ng/L)

fEEsNyEpE NORCr(24-48) : 1.19 mg/L o .
50uL EIRERE ErC50(24-72) : 13.7 me/L (ISHEMREH : FITFAILE)

| mBNAEE NOECr(24-72) @ 7.95 ng/L

29



3a, 4, 7, Ta—FrSEFO—1H—A2 5> (CAS. 3048-65-5)
QLD T:E

Surwive | (Humber)
1.0E6

5.0ED

1.0E5

5.0E4

1.0E4

Incubat ion time {hour)

Time course pattern of Algael Growth Test
3048655

E1EE

0-72hErC50 (SRAMEIZE D<) =7.0mg/L
0-72hNOECr (= FMEIZE <) =0.65mg/L

30

-—n
0 FEEIR 0

D 2
0.5146427 4

LR 4
0.6545227 4

-0
1.274363 #%{

f— -4 .
2.724005 #f

7
g 4.23875 #ifs

> o
.7.079268 %f -

-~ -[>
10.50543 7%{
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REREHE
BT
£ =B’ L _
3a,4,7,72~F hF & Ru-1H-A > FrOFFAI P> a (Daphnia magna) L.s‘d'é‘aé Mﬁxysﬂ
CERER

BBRES
6B69S0G

REE o o
Kﬁ&iﬁ OECD ﬂ:+nu-7;< FHA FS42 No.202 TSP afE, REEKESSE2E
J:IF%?E%A“&J (19845) CEEMLTER LT\.° ' ’

1)?&!&%’& 1 33,4,7,7a=7 hTk Fo ~1H—4 Ty
DREHR: AR QaHHRIHBEOLELLH, BHEE)
NHRLEY 1 AA IV 2 (Daphnia wagna)
OREW 485 ; | (
SMRBE (REE) :NEBE HEFEK, 0.50, 0.75 110, 1.708XT2 50 ng/L
(/\1:1;1 5, Ebﬁﬂi&}**'m 75 mg/L, HCO-3035 & TF2-7 H/:M—Mﬁm)
6)SLERIE R © 100 ol
D 1FR/BEKX
8) Bt AN © 208/ BER (1EIitE ss?ET 1 BB X 208R)
O HERIBE :  20%1T
10) 888 : 16B5H80,/ B RE
1D HERDE DL : GCik
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=2}
s

1) B BRI IR ,
BRBAERES KU 24 BEIRICHE L B R ORMBES, BEEO+20%3 8%
Fiet, SYBBECHERICIENE (STTSE) 2EHAELE, o

2) 24 BERISBH ORER ‘ .

- #;scﬁmﬂ%mg (EiC50) ©oo. 79 mg/L (9SHMEFEMRS ° 0.72~0.89 mg/l)
o Ve R R B (NOECH) 0.38 mg/L
100%&%%{&.&&& : . L2l nmg/L

3)48 BB HR OFRR ’ ,
MW IEKIAERE (BiC50) :  0.73 mg/L (95MEARMRSA : 0.65~0.82 mg/L)
SOCEMREE NEC) © - 0.38 ng/L

. 100%FEERIERE - " 1.21 ng/L
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Figure 1 Concentration-Immobility Curve for a  48-Hour thbbia magna

Immobilization Test

100

90

80 | —~—24h
——48h|

80 | .

50 ¢

Immobility (%)

.40 i

20

10 1

0.1 1 - 10
Measured concentration (mg/L)
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RABREREE

. RERT

% ®B
32,4, 7,72~ FS t Fu-li-4 Y F 043 (Daphnis nagne) T3
CECTARE E R '

HBRES
" BB703G

gk - | o
ABUERIZ, OBCD {LEEBTF R bHA KFA ¥ No.202 [ DV =i, RUSEKEERRS
TUMRERE)  (19849F) REMLTHELI. |

DR ©  3a, 4,7, 7a-F hT & FR-1i-A 7Y

DBREHR: Ik (REME] 6 BRI TIEISE, 16RRUME2AEIH
SRR OS2 RE )

CDHPEH . AFIV= (Daphnia magna)

OFRTHM : 218K ;

B)SAEAREE (R AE) : SERIK, BhEIRIK, 0.020, 0.055, 0.150, 0.400, 1.00 mg/L

(AL 2.7, BUANBE~ZE : 30 mg/L, HCO-60 38 XTF DMF %4EA)

ORBZ: 800wl -, ' |

7)Y AR/ BREX

| B) ki ¢ 40EE/BBER (1B 105HT 1 BEERK405R)

O)BRERIEEE :  20%1C : =

10) FREA : 16BA5BA,/ BRFRARE

1) BB DS+ GCiE
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k2
<

VBB ORI
B T B L SRR O BRI S L UMK O R IR A, B 20%

S R D, SHBBREOEBIIZAE EENETSE FEELE,
. 2)21 BRIDE S UL anEKBIERE (LC50) :

>0. 852 mg/L
3)21 RO 50% STERFRE (ErC50) ¢
' ) 0-580 ng/L (OSHEREMRSR : 0. 542~0. 642 mg/L)
4)21 BRI ORAEIERRE (NCECr) : 0.123 mg/L | ' -
5)2i B R D%/ MERBIE (LOECr) 0. 349 mg/L
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* Figure 1 Cumulative Numbers of Dead,Pargnf.al Daphnia

40 R e R it Kl el bl e g
o 35 o e e e e e R e e e e b w G w8 $m G B ea e e e e P e e e e T e e e e s G M e A YRR S M M M e e e R T T = e o
)

L2

(o7

B o L e e e e e ]
230 [--- i

3 -4 cont.

% : —®— gp0l, cont.

25 ------------------------------------------------------- T i i .
. —+— 0,020 mg/L
35’ R —%—0, 055 mg/L : .

(1) 20 ------- R R R R i Rl R e e R el e R A '-'-'——~~'-""'°--f ————— _*—0- 150 mg/L ——————————————— .- ----- it
o » | ——0, 400 ng/L ’
] —-—1,00 mg/L
E 15 e e e e e e e v e e e e dv e e e - 4 v e e %8 = e e e ot e e v 0 B0 B S0 e e = e e B A e o e = o o e e i e 2 Y e = v e e 8 e
2
o ]
Z
KR
K T e e TR L L L
dJ
5
(5]

5 B e o o e e e e e 4 9 e T e e T e e W m A G e e M W M e e e e Y B S T S SR R SR B SE e W e W e e e e e N S R 4 2o $e B0 G5 R S as Al.em R ME G AR W A e v e v e b we b A

- A“ . N . =/ ‘/0 * +
0 7 14 21
Days



Table 4 Mean Cumulative Numbers of J'uvex{iles Produced per Adult (ZF1/P)

Measured Conc.

Nominal Conc. Days
{mg/L) {mg/L) 0 6 7. 9 12 14 16 18 20 21
cont. — 0,0 ‘0.0 3.2 40 21.0 53.3. 56.0 77.4- 87.8 103.3
sol.cont. — 6.0 0.0 82 6.2 31.00 57.3 68.6 7B, B 108.4 109.1
0.020 0.018 0.0 .0.0 5.0 5.1 31.0 ‘B7.5 67.6 79.7 106.5 110,7
0. 055 0. 048 0.0 vD..O 3.7 4.6 20.4 655 69.1 83.4 110.2 112.3
- 0.150 0.123 0.0 0.0 5.4 5.7 26.5 53,3 61.9 83.1 108.0 113.0
~0.400 0.349 0.0 0.0 53 8.5 24.4 43.7 50.6 72.7 57.2 1011
1.00 0. 852 0.0 0.0 0.0 0.4 1.3 2.7 7.0 7.8 15.8 1.0
Figure 2 =~ Mean Cumulative Numbers of Juveniles Prodiced per Adult (ZF1/P)
- during 21 'days : Lo ’
120
110 _____ , _.._‘_....-.-—_--‘--. ------------ e e cecemrccmeem—————— _ A
. . —eo— cont. . ' .
100 F---------- - - —#—s50l, cont.
' “{—4—0. 020 mg/L
g0 f---====--==-1 —%—0. 055 mg/L
‘ ~ }—%—0.150 mg/L
80 F--=---semmmms -—"—0.400 vmg/L
) . - |—8—1.00 mg/L )
70 f--=--"tTTeTm TS msesessmmSemsme e H
o, ’ : ' R
S~
o ittty /
50 pe=-rmmrmommmmmmss ~""""""""_"
40 oo mmm T ems sy o e SEmmee—
30. I ey
zb o et rmm—cmrmme e ———
10 e e mmme ey
0 = e
0 -7 14 21
Days
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SBEEE

- BET
£ B . )

3a,4,7,7a-F } Sk kn-1-4 Y FYOEATR (Oryzias latipes) Wid 2 2MEHER

- BBRES
6B716G

35%7‘5&

K;ﬁﬁ&i OECD 4b$un7-2 A4 F5 42 No.203 rﬁﬁﬁ&ﬁsﬁJ (19925) kqﬁ_m .

L“C%Fiﬁbt.o

D¥%ERDHE - 3a,4,7 Ta-F P Sk KO-TH-1 U F -
NJ|ZHR kR (4B E I R DL B & 3T)
3)Etasn . kA B (Oryzias latipes)
4)RFERARA ¢ 96B§E£ .
SRS . IR, BYAUNRE, 2.00, 4.00, 8.00, 16.03%V32. Omg/L
(BreE) (Al ;2.0) '
: (Bb1 ; HOO-303 X UMD EFR, B AR S6ng /L)
B)AERMEE : . 5.0L
Es: 158/ RER
)L ¢ 10 /IR
9)FRERIBHE : 24E1°C
10)mEE : - 16KGROE,/ BRI
1)K E DL : GO

B/ X

Hokizth, LTOEIERNEREOKATHELEITTULE.
2)96 F RIS HEBIEHHE (LC50) :4.41ng/L .
(95YEHER S : 3.06ng/L-~6.36mg/L)

- 38

BB ORI | RBEK 3V TRZRE TN LT 2042/ B AR
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Pigure 1  Concentration-Response Curve

Mortality in Orange killifish

100
90
80
70 |
80 |
50 |
40 |
30
20

Mortality(%)

, ol —+—24 hour
—=— 48 hour

1 10 100 |—a—72 hour

‘Concentration{mg/L) . —o— 96 hour
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Test No.92065

qu JK i‘n{- H’
AU:}L'JJ

£ R
5- :1‘-9: )5 22-/ )l/‘j‘)l/fr' > DA (Selenastrum: caprzcomutum) Lﬁ?’%ﬂ:EzKE’"
nlk

A i s
92065

G BR - . ‘
. Anid. CECDIEERT AR KT No.20l Fu,ﬁd_ﬁliﬂ%’nﬂ %l (1984&)
AL TRIBL 72, : : S

) WA E: 5-IFUT T2/ VRV RS

2) WM LY Selenastrum capricornutum (ATCC 226621“*)

3)  HUNANEAEE ;- 1x10° HUlR/mL :

4) bk W R 725

s) WM AR EEIEE (100pm)

6) \BikEE: 334, 196. 116, 6.80. 4.00 mg/L(/ALI: 1. 7) ﬂjﬁﬂm‘ﬂm

o BRUHREK

7 M M IERKCHESE
) MEBWE: 1;&&@2;(1&)@”{1%100 mL

9y Bk 2322C ,

) M. B3: 4,000~5000 lux GEREEEE) -

1) Bk m&,ﬁ%ﬁ O . BEEEI DT NS5 74— (HPLC)

REGAIE, BERTI)

1) /REIERT OEHO LRI L %:so%ﬂaﬁEﬁ%’?}%}i(ﬂcsd)&tﬁﬁk%’ﬁﬁﬁﬁ%ﬁ

' (NOEC)
E,C50(0-72h)=2.61 mg/L (OSHIEMIRA : 2.15 ~ 3.18 mg/L)
. NOEC=0.852 mg/L
2) A OB & éSO%EEBﬂEﬂE(E,cso)&Ur RIEVE R #—E{(NOEC)

E.C50(24-48h)=4.28 mg/L.

'NOEC=1.45 mg/L

E,C50(24-72h)=5.31 mg/L
NOEC=0.852 mg/L

(LRERER. £ TRERE D<)
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5—TFYFr—2—/)LiRk)LAL (CAS. 16219-75-3)
@ELY:E

Survival (Number)
.0EE

- -
0 #NEAZEIE

B

. P

.4 0.825 {EE
5.0E5 [P )
‘ 1.45 FIHAZES
- -0 .
2.46 FPHASE
1.0E5 S e i )
4.14 $NERZE;
T R
|, 8.81 FUHAESE;

5.0E4 T

1.0E4 m&= . .
24 _ 48 72
Incubat ion time {ren)
Time course pattern of Algae Growth Test
16219753 8ASE B
@EHE

0-72hErC50 (F1HAZERIEICE D<) =4.9mg/L
0-72hNOECT (#]#AZ2 R {EIZE D<) =0.78mg/L

17



Tes‘t No0.92066

nlt XZE‘ ‘E [V /
BiBErY -

Pid il .
5-LFN T2/ )I/‘T)l/*./@?"zi”i 2 O(Daphnia magna) iR § DB HEEKIEE
ul‘ .

92066

iR
A3, OECDILZERT A M A F?‘/r > No202 T2 U I8, AMMEKEE
IR R ORI (19844 ) ICHERLL TRIBL 72,
) BB E: SIFVFT2-  VENEY
2y RS E W A= P> I3 (Daphnia magna)
3 B B 20;,3/'1%2(1@_{-}%5‘?(1;&&Ezo‘E)
4) MR asiER .
5 A AR WkE(H S AR E M mt&,l’aﬁ‘k)
6) W Bk E: 500, 2.78. ‘154, 0.857. 0476 mg/L(A L : 1.8). BhRINARE
. . &U}ﬂﬁﬁ[z_
7 il % 1IERRRICE4E
g MBREE: 1uit5’x@%s(1x_)kﬁ%f’3250m1,
9) W BRKIE : 201°C
10) W - BR . BN 16HF R B/ g R
1) RGRHCROYRVEOR . BMEEAI OIS 5T 4 —HPLO)
‘ (RERIANE, REBRTIH

i Y
1) 24REREROER , - y
. 4!1#55ﬂr*yﬁtuxliﬂﬁz)#ﬁ(ﬁxcsmﬂ 34 mg/L (95%IE RS : 2. 78~5.00 mg/L)

2)  4giEIRTHORR

4815 “F%(ﬁ?ﬂﬁ%ﬂﬁé}#(ﬁcsm =334 mg/L (95%4.= J@ RS 2. 78~5 00 mg/L)

DK J0E4 P (NOECH) =1.54 mg/L :
- 100%E ERIEIRE =5.00 mg/L
(LERBER. 2TREREICED)
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Test No.92066

. 100

O 24-hour
v X 48-hour
-80)

60-

S ;
R i
E
= :
L
[=]
E ,
40" f
h
-
]
I

20

() ’ AN - o B TR I SO IR 4 . - N T T SO R Y |
' . S 1 ‘ 10

Concentration (mg/L)

Figure 1. .Concentration - toxicity curve of S-ethylidine-2-norbornene in Daphnia me
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R AL 4
BBy

P

5-TFUF2- ) VRNVRDFFIV Y 3 (Daphnia magna)l(’.ﬁ'?‘%ﬁgﬁﬁﬂﬂ%’gﬂgﬁ

;;;It m TH |'.;

92067

nl\

75 ik :
kiR, OECDILEERT A P HA BF4 2 No202 T2 208, SMEEKIBE R
OISR (19844F4 R BRI DYETRRTHBHA KT PNo.21l 442 a3 E

. Test No.92067

IR (199744 A RE)ICHRILL TRIBL TS,

N kHmA: s-TFVT 22 ) WEINFRZ
2) A BRE Y AR P> 3(Daphnia magna) ,
C) IR & 20%/1&%12(1::@;{-}%5@’(1“&f’xl“ 205H)
%y ‘441 I 218
5y W AR ELKREERBIELR. HTAT Y- I/%ﬁmt&.ﬁﬁ‘t)

3.20, 1.88, 111, 0.651%0°0.383 mg/L(’b\.I:t 1.7). BhEI R K

C6) MRIRE:
| RURER ;
CIRRRICfEaE
1TRRARE)IC ﬁ%#’nsoo mL
20£1°C
1685 R RA (1,200 Jux A T)./ SRF HE ‘
- BERGrOT N5 74— (HPLC)
©. 1, 7. 8 14EUISHE)

7y M &
8) MBMWKE:
9) BAKE: 2
10y W B
1) AR OWEBRIE @ﬁ*ﬁ

Tlﬁlil: u . )
C ) 2 HEOES >3 OS0%BRIERBE(LCS0) '
>2.57 mg/L ‘ B
2) 211 D50% % T & i (ECS0)
=241mg/L . :
3) bt KIEVEFIIEE (NOEC)
=151 mg/L
4) i /S 4F A IR BL(LOEC)
=257 mg/L

(J:pﬂd,'u?zb;t ﬁfzﬂﬂﬁz&ﬁtz%a <)
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Py

po}
T

Numbers of dead parental Dapnia

20)

7]
T

0

Test No.92067

" - ‘Conl.rol

- - 1 - - Solvent control

e 0307 mgL

-~ 0--0.516 mgL
A 0.888mg/L

- --1.51 mg/L
e 257mglL

* 4t E---E—E—N

13
»

()._|_._;__H—-—u—|—l-l—l—l~n'—n—n——n—u-a—ﬁ—a—p

7 14 : 21

Exposure time (day)

Figure 1. Cumulative numbers of dead parental Daphnia.
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2F,/P

Test No.92067

140 r
120
m  Control
- - 3 - - Solvent control
i
oo k- ® 0.307mg/L
--0--0516 mg/L i
A 0.888mg/L
-+ =151 mg/l-
80 F
¢ 257mg/L
60 F
a0 f
o-- B8
~
l"/.- c'
20 Sy e el
N :
éD; ’.6’-':6 -0 'g. -9
:":b ¢
. - . ‘
() .—l——I—.—H—I—“—v . + hd L .
0 7 14 . 21
| Exposure time (day)

Figure 2. .Mca{n cumulative numbers of jﬁveniles produced per adult (2 Fy/P).
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Test N0.92068

. 2 B
- R ZEREH '
BiBET
5-TFVF 2 VRN D E A & 1 (Oryzias latipes)y= 3§ 2 Ak S E SRR
ux\ '}E
92068
dh Bk U5k
KRB, OECD{t"%éﬁrx R K512 No.203 . [ ﬁ’é\um Iiuftsﬁu (1992&)&;
A LTI L7,
1) BB E: STFUFI2IINENERY
2) WS E W EAY H(Oryzias latipes) .
3 A W oK o%/msﬁaafi;ufr%s%rmm10}%') '
4) 'x' 3 s T
5) s R Ik, %Eﬂﬁ(?ﬂ%?&%ﬁﬁ?ﬁlﬁﬂ#l’aﬁﬁ }:sﬁ#ﬁﬁ‘ﬁ }:i'.r‘it%?&%z
. | ATHY ,
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SIDS INITIAL ASSESSMENT PROFILE

16219-75-3

5-Ethylidene-2-norbornene

H 4 CHC

RECOMMENDATIONS

The chemical is currently of low priority for further work. /

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

Ethylidene norbornene (ENB) has a relatively low degree of acute tox1c1ty in several spec1es via oral (LDsg: 2276-
5071 mg/kg), dermal (LDso: >7168 mg/kg), and inhalation (LCso: 13.3-14.8 mg/L or 2717-3015 ppm) routes of
administration. The substance is a mild irritant to skin and is a slight eye irritant to rabbits. There are no data
available on skin sensitization. Repeated dose toxicity data include one 28-d oral (gavage) study and 3 subchronic
inhalation studies up to 14-wk in duration. In the 28-d repeated oral dose study [TG 407], relative kidney weights
were increased in rats of both sexes given 100 mg/kg/d. Histopathological examination revealed increased: ‘hyaline
droplets in proximal tubular epithelium of the kidney, and hypertrophy of follicular epithelium, as well as a decrease -
in colloid or irregularly shaped follicles in the thyroids of males given 4 mg/kg/d or more ENB. Hypertrophy of
thyroid follicular epithelium and a decrease in colloid were also observed in females given 100 mg/kg/d. The
LOAEL of ENB in the 28-d repeated dose study was reported as 4 mg/kg/d for males, and the NOAEL was 20
- mg/kg/d for females. Because the male rat kidney effects are consistent with alpha-2u-globulin nephropathy they are
not relevant to humans. The mechanism producing thyroid effects in rats has little or no relevance to humans.
Therefore, the oral NOAEL for systemic effects other than thyroid and kidney is 20 mg/kg/d based on reduced body
weight of females in the 100 mg/kg group. In inhalation exposure studies in rats, the major toxicity also appeared in
the thyroid. For the most recent rat study, the NOAEL was reported to be 5 ppm based on thyroid effects. Other
than the thyroid, no exposure related lesions were observed at concentrations up to 149 ppm. Because the increased
relative liver weights were seen in both sexes at 149 ppm, the inhalation NOAEL based on effects other than thyroid
is considered to be 25 ppm. ENB was not mutagenic with and without an exogenous metabolic activation system in
bacteria and mammalian cells in vitro [OECD TG 471, 472, 473]. The chemical induced neither chromosomal
aberrations nor sister chromatid exchanges in mammalian cells in culture, It also did not induce dominant lethal
mutation in rats. There are two key studies that evaluated reproductive and developmental toxicity. One is an oral -
reproductive / developmental toxicity screening test [OECD TG 421], and the other is an inhalation development
toxicity (teratogenicity) study. In the OECD TG 421study conducted in rats administered 0, 4, 20, and 100
mg/kg/day of ENB, a prolongation of the gestation period was noted in the 100 mg/kg/d group compared to controls
but was within the normal historical range for the laboratory. The implantation and delivery indices were
-significantly lower in the 100 mg/kg/d group compared to controls. No other changes attributable to the compound
were observed in any parameters including the mating index, the fertility index, the gestation index, number of

corpora lutea, parturition state and lactation behavior. The total number of births and number of live offspring on
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day 4 of lactation were decreased in the 100 mg/kg/d group. Among the pups; no other changes attributable to the
compound were observed in parameters including the sex ratio, the live birth index, and the viability index on day 4,
necropsy findings or external examination. Based on these findings, the oral NOAEL for reproductive/
developmental toxicity was 20 mg/kg/d. A teratogemmty study was conducted in rats exposed by inhalation to 0,
25, 100 and 354 ppm ENB (0, 123, 492, 1740 mg/nr’) during days 6-15 of pregnancy. There was no maternal
- mortality. Maternal body weights, body weight gain, and food consumption were reduced over the exposure period
at 100 and 354 ppm, with partial or complete recovery post exposure. Increased relative liver weights were

measured for the 100 and 354 ppm groups. There were no increases in the incidence of malformations or external

and visceral variations. Three skeletal variants (bilobed 12th thoracic centrum, split 12th thoracic centrum,- and
poorly ossified second sternabra) were increased at 354 ppm, and one (bilobed 12th thoracic centrum) was increased

at 100 ppm. Thus, fetotoxicity (skeletal variants) was seen in the 100 and 354 ppm group litters in the presence of

maternal toxicity. For both maternal and developmental tox1cxty, 25 ppm (123 mg/m’) was a NOAEL.
Environment

ENB has been tested for aquatic toxicity in three trophic levels including fish, daphnia and algae. For acute toxicity,
a 72hECs, of 2.61 mg/L and a 96hECs, of 3.68 mg/L for algae (OECD TG 201, Selenastrum capricornutum
biomass), 48hECsp values of 3.34 and 7.3 mg/L for daphnid (OECD TG 202, Daphnia magna, immobilization), and
for fish a 96hLCsy of 7.0 mg/L (OECD TG 203, Oryzias latipes) and of 7.6 mg/L (Brachydanio rerio) were

available. In chronic studxes, a 72-h NOEC of 0.852 mg/L in Selenastrum (OECD TG 201,biomass) and a 21-d
NOEC of 1.51 mg/L in Daphnia magna (OECD TG 211, reproduction) were reported, respectively. The ECs, of
multiple studies in different species of fish and in the daphnia and algae were consistent, however alga was the most
sensitive among three trophlc levels .

Exposure

The production volume of ENB is estimated to be ca. 20,000 tonnes/year in Japan, and ca. 54,000 tonnes/year
worldwide; major producers are located in Japan, EU and the United States. ENB is a bicyclic diene compound used
as a co-polymer in the production of ethylene-propylene diene monomer (EPDM) elastomers. ENB is produced in a
closed system by a limited number of companies. At one company in Japan, ENB was not detected in the
wastewater, rain sewer or in the air at the borderline of the Japanese manufacturing plant site. Data from one US
manufacturer indicates 979 pounds (445 kg) per year are released as fugitive emissions to the atmosphere during
production and storage of ENB. There are no discharges to soil or water (data reported to USEPA Toxic Release
Inventory in 2000). The product use pattern can be described as "closed systems; non-dispersive use in the-chemical
industry as an intermediate." The major use of ENB is in EPDM rubber production, which occurs under controlled
conditions. Data from a US and European EPDM plant have been obtained, and Mckay Level III fugacity
calculations indicate "nanogram" quantities of ENB will be present in water that enters the waste water freatment
plant where most will be released to atmosphere prior to discharge. Based on physical/chemical propertles [Iog Pow
(3 82), water solubility (80 mg/L) vapor pressure (5.6 hPa), and Henry's Law constant (>5 atmm>mol”)] ENB
* released in the environment is readily volatile and will rapidly partition to the air (Fugacity level I calculations).
ENB is not readily biodegradable (OECD 301C) and is expected to be slightly to moderately mobile in soil based on
calculated soil adsorption coefficients (log Koc) ranging from 2.96 to' 3.01.Measured BCF of 61-160 in' Carp
confirm low potential for bioaccumulation (OECD 305C). If released into water, ENB is expected to volatilize to the
atmosphere. The atmospheric half-life of ENB is estimated to be 52 minutes. Vapor phase ENB will be degraded in
the atmosphere by reaction with photochemically produced hydroxy radicals and ozone molecules.

Occupational exposure to ENB may occur through inhalation and dermal contact with this substance at workplaces
where ENB is produced and used. ACGIH and US/OSHA set a ceiling limit at 5 ppm (25 mg/m®) for ENB to protect
against eye and skin irritation. Since ENB is produced in a closed system the potential for exposure 1s primarily
during maintenance operations and/or upset conditions. Workplace air monitoring in the EPDM production area has
found full shift personnel exposures normally below 0.5 ppm with a range of <0.01 to 1.39 ppm. In the rubber
production areas, potential for worker exposures exist in and around the distribution conveyors to the baling pits.

Short-term area samp]es from open points in the system vary from 1 to 5 ppm. The exposure to the general -

population via the environment is theoretically possible through consumption of fish, which may accumulate this
chemical to a limited degree. However, due to the anticipated short re51dence time of ENB in aquatic ecosystems,
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chronic exposure of aquatic organisms is not expected. Another possible exposure route may be via migration of the
- chemical from food packaging polymers. However, estimation of worst case exposures revealed very low exposure
levels which were considered insignificant. '

NATURE OF FURTHER WORK RECOMMENDED -

The chemical is currently of low priority for further work This conclusion is based on negligible human exposure and
very low environmental releases.
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Figure 1

Concentration-Immobilily Curve
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10 p——t——A A A A A A A A A A A A A A
o 1
ot —O—Control -.
§ ) - —&—Solvent control
= 3 : 7 ——0.0800 ng/L.
= ' —%—0. 250 mg/L
s —o—0.800 mg/L
2§ | : ‘ %50 me/L
< ' ' ——-8.00 nmg/l
"s ,
3
E 4
[—
@
=
E
3
—3%f X
R —& -
7 21

Days

‘Values in legend are given in the nominal concentralion.
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Figure 2 Time Course of SFI/P for Each Concentration Level .
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Values in legend are given in the nominal concentralion.

All 'parental. Japhnia were dead during a 2l-days testing period.
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B

L ONN-ER @-AFNTIoN FTSUL0

SERTET OB EIRE

v AS S (Oryzias lal{pes) i 22 NEERR

A020360—4

omnm#ﬁfzbﬁ4va4>'m&%r@ﬁgﬁﬁﬁﬁﬁj'
(199248) ‘ '

Ik (BRGNS B 2 )

KEETF 7O Y— hTHRE
EAY N (Oryzias latipes)

96m .
© . KB, BHHIXEBE, 5.00, 7.50, 110, 17.0, 25.0 ne/L

/N =AW

BYAREE—E : 1001 L/L (7 SMBIATRN 55D)
5.0 L/BE .

1 58/ RBREK

10/ RERK

4x1 T

L e, 16ESEISE (1000 1uxBAT) /SRSRIRE

%ﬁmwynjbﬁﬁ74—(HPLc)

SBIEOAFOER, BEROREECHTAESE, RERBRIIBLTIN~102%,
UBRIR I BV TI0~103% TH oz, :

ERSRI ST L O L NEIEIREE (LC50) ¢ 19.3 mg/L (I5%IEIEERT : 16.6 ~ 23.4 ne/L)
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Figure | Concentration-Mortality Curve
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| BBERE
RET

H B . S
1=AFNF 75V OB (Selenastrum capricornutum) l:iﬁ'é EEMREFRR

BRES
9B439G

R
| $ﬁ$m,0%D¢#%ixbﬁ4F§#>ﬂh2mFﬁﬁiéﬁ%ﬁ%l(wmﬁfkﬁm
LTERLE, o | | |
D) WRE: 1%?»?75V/ |
DREFA: kR @B L SE%E (100rm
3) ﬁi%ié&%: . Selenastrum capricornutum (ATCC22662)
HREWEY:  TIEE

5) ﬁﬁﬁﬁ (FEE) - :
WEEK, BIFIERE, 0.300, 0.540, 0 965, 1.70, 3.10, 5. 60,

10. 0 mg/L ‘ ,
(A 1.8, B)ﬂﬁhﬁ&—-i 40 wg/l, 2- }}#/Iﬁ}—JbioJ:UHCO 40{E )

6) BREGKE : 100 ml. (OE CDHssh) /722
CNER: | 3EE/RER

8) WIEAMIR B EE - 1%10° cells/nl’

O REBRE: 22T .
10) BB : 4000 lux (+20%DEEIRA, 77z:wﬁﬁﬁ)rﬁ T HRBA

lnﬁﬁﬁi HPLC&
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B 2

1) BB ORI .
BBIE OBEBE AR B TREEO 0% 2BA I bOMANS ek, FiE

DEEREBREOEMICIREEEEALL.

) B FERE O X2 HEBEE |
509 A EREZEMEE, EbC50 (0-72) : © 178  me/L (95%{EHEXR : 1. 35~2. 35 me/L)

B tmemEE NOECh (0-72) : 0.540 me/L

3 4 ESEE D HET X B IS IEE
50% 4 KIS IEE BrC50 24~48) :  3.02  me/L (95%IEHRRP : 1. 88~4. 86 me/L)

BoEMEFISEE NOBCT (24-48) ©  0.965 me/L
* B0%ARMEMEE ErC50 0412 : 3.68  me/L’ (S5%IEAEIERD : FHITRED)

BCM/EMISE NOECr 24-72) @ 170 me/l
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1—AFJLF 4L (CAS. 90-12-0)

O Reh#x

/
Suryival{Nunber)
JOES

5.0E5

1.0E5

5.0E4

1.0E4

*—a

0 me/l
1 &— ,
L 0.2559687 m
[

0.45387 me/l

O~ -0
0.8218392 m¢
i

At
1.472879 ne,

—
2.679272 ne,

H— ><.
4.84126 mg/l

T
- §,389977 ne,

QOFHMHE

Incubstion time {hour)

Time course pattern of Algse Growth Test
90120{0-72)

0~72hErC50 (Z2RMEIZ&D<) =2.8mg/L
0-72hNOECr (ZBEIZE D<) =0.45mg/L
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REBEmns
e
] BH

N-RAFNFTIVOFFR DT (Daphnia magna) Wa§ BREHKEERR

BRES
9B461G

B

e

B |
$ﬁ§m,mm4b%mizbﬁ4F§4/Nomzrt??:ﬁ.%ﬁﬁ%m%ﬁﬁki
DEREE  (19844F) 1ML THML . : |
DBEHE :  1-AFNFTIILY :
DEEFR . AR, KEEFTDOSS— hCHE
Rt . AF3 :/’.‘/:t (Daphnia magna)
ORBME 4085 -
5 BRI (i)
MNHEX, BiFINEBEK, 0.500, 0. 900, 1. 60, 2. 80 5 00 mg/L
AH L8 .
| %ﬁﬁ&—ﬁ:m&mﬂ(HCO%H)%;UZ#HﬁM%ﬁEY
6 RBKE: 100 L/BE '
T) ATBWMER
§) HELAM : 20T WER GT/EE)
O RMEEE:  20£IT
10) FES3 : 16FSHTE3,/ SSRIRE
11) 534 - HPLCi#
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R

1) BBREER ORI E o .
RN OURRENT N TREBDLNHUNTH o 170, SREBEORHIC
MR L
D UBHRBROBR | |
| SEGEKBEBE G50 - 3.27 me/l  (5%IEEER : 2 80~5. 00 ng/L)
BAM(ERRE NOECD : 160 me/L . o
100% BAERIERE : o 5.00 mg/L
3) 48 BRREEROBE . |
PRHRREME Bi050) 224 mg/l (OS%IEMERS : 1 95~2. 57 ne/L)
SAEERBE NOECD ;  0.900mel ' -
100 96 BB SRR B - 5.00 me/l
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Figure 1 Concentration-Response {(Immobility) Curve
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S
BT
% @

-AFNFTE VI OFFIVLT (Daphnia nagnd 1ITxY B BREERR

RBREs
9B483G

Y Wake
FEEIZ, OBCD ﬂ:'—‘%nnr;( }~7er }\74 >No. 211 P33 ¥ AR (19984E)
THEHLL THEM L T, :
DHBEE - AFNFIIL
DRFEHN: FibAkX (BERECHBREOSEZTH)
| . AEEFTOSL—NTRE
ety . AFAI PO (Daphnia magna)
A RBHAF . 21HME

5) ‘n“ﬁ?ﬁg (BEW)
R, BOFIX AR, 0. 0250, 0. 0800, 0.250, 0. 800, 2. 50 mg/L
Nk 3.2

Ebﬁ’l?%ﬁ"‘ﬁ 30. 0 mg/L (HCO-40 B LN 2-3Mv1d/)-MER)
6 RERCE : 80 L A
T) K 105758,/ K
) BERAME : 105/ MER (5 /55)
O REREE : 20£1T
10) BE A - 16k 15, 8RR
1) 44  HPLCH
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w = |
1) BUERIKT ORI E B . : ,
HBRMEOREREREEEO 0% EBADONS oD, AEEREOHS
U (SRIETSE) R L.

121 BEREOS HEBRERRELTIRT,
BIU aO¥MEGERE (L050) : 126 ng/L
. (95%IEARRRSR © 0.716~2. 21 ne/L)

50% SSRMEEE (BC50) : - 0. 637 ng/L
' ' | . (95%{EEUIRSA : 0.517~0. 829 ng/l)
BAEEAE I NOEC) 0.223 me/L.

B/NERBEE (LOEC) ) 0.716 me/L
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Figure I ‘Cum{liati've Numbers of Dead Parental_ Daphnia
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= 8 —&-0. 0250 mg/L
= ~ —%—0. 0800 mg/L
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2 4 ' ~ ' _ —¢~0..800 mg/l,
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Values in legend are given in.the nominal concentration.



Table 4 Mean Cumulative Numbers of Tuveniles P;oduced per Adult Alive for 21 Days (ZFI/P)

Nominal ' : Days : . ' '

Conc. . B 1 8 91 101 111 12{ 131 141 15[ 16l 177 181 19 0] 21
Control 0.0[ 9.1) 8.1/ °12.1f 34.0f 34.0[ 40. 8! 66.3] 66.3[ 71. 1] 76. 1] -97. 1{100. 1102. 4] 120. 2{120. 2
Solv. cont. | 0.0] 11.1] 12.5} 12.9} 50. 8] 50.9] 50.9] 88.6] 88.8[ 88.8| 98. 6125 9]125. 9|125.91154. 8|154. 8
0. 0250 mg/L | 0.0{ 11.6| 12.9] 12.9} 46.8} 47.7] 47.7| 83.5| 87. 1| 87 1| '88.7{103. 4{103. 4|103. 4(131. 2]131. 2
0. 0800 mg/L-[ 0.0} 7.1| 11.0f 13.8] 33.8| 44.4| 48.3] 75. 8] 83.9] 87.6/101. 4{119. 9] 123. 1|143. 1] 141. 2| 147. 1| -
0.250 mg/L|0.0) 80 9.6 10.7) 28.7{ 35 2{ 39.6{ 69.2| 73.2{ 77.1| 84.9|109.9]112. 9] 112. 9] 136. 1{139. 6|
0.800 mg/L|0.0] 23| 56 11.5{ 17.8{ 21.5{ 27.2| 30.8| 37.5| 44. 3| 48.3] 52.4| 57.9] 60.7| 62 4] 66.4
YRETS -74 7 E T T R O ™ O™ D™ U™ ss hen

~: All parental Daphnia were dead during a 2]-days testing period.

Fiéure 2 Time Course of =F1/P for Each ConcentrationkLe‘vél

160 ¢
150 - : ‘ .
140 foor - —~Control -
130 Eoe | ~#—Solv. cont.
190 E ‘ —o—0. 0250 ms/L
- ~3%—0. 0800 mg/L
. f —o—0. 250 me/L
100 - o0, 800 me/L
90 F z
80 [

70
60 F-
50 F
40 §
30 |
L0 f
10 .
0: ) — .‘, — s et L M
0 ' 7 . ‘ 21
' ' ‘ Days -~ -

SFIR..

Values in legend are given in the nominal concentration.
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BBEE

BT

| . | | |
'kxTW%7&vv®txﬁﬁ(wmehnmwakﬁ?é%ﬁ%ﬁﬁ&

BBRES
9B505G

‘it&ja‘?’z’? :
B, OBCD fLEHT A w:r»r F‘E'f./ No. 203 Tﬁ%ﬁéﬂﬁ’iﬁﬁﬁj (1992&) 2L

LTHER LI
DEBBBE . AFNFTILY o
WREHR: AR CIEMSKREROSEESS) , KEEFT 0Ly~ M TRE
T O HREW EAF N (Oryzias ]atipes) ' '
CAREHR:  O6EERS :
5) AR (BuEfE) : MK, BFREK, 0500, 1.0, 2,00, 4.00, 8 O0ng/L
h K 2.0, BOKEAIREE ; 96 me/l GHDNT, HCO-4047R).
OMEE:  5OL/FE -
T 17588/ BEK
B pEEp - 0B RER
ORBEE: 41T

0EE: Epk, m%mw/wwwm
11) . HPLC%
@ =

Dﬁ&ﬁ*@%ﬁ%ﬁﬁg Mi%ngATGﬁEEL%MfﬁﬁﬁEKﬁbT+NML
WTHolk. LENDT, ?F%@ﬁﬂﬂi&iﬁgkgﬁbf(ﬁv 7o
2) 96 ﬁfﬁﬁ@*_?ﬁﬂ?ﬁ{ﬁﬁ (LC50) : 5. 66 mg/L (95%{EARER] : 4, 00mg/L~8. 00mg/L)
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Figure ]

Concentration-Response (Mortality) Curve
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CAS:782-74-1

BBEE
BRET

92,2’ - UruntRIY RV O _(Se]enastrum capricornutum) {25} Tééﬁ.ﬁﬂ%iﬁ&

sEEs |
NMMP,/E99,/1190

BEEE | - o

AR &L, OECDY E’“‘:r—;ﬁz%‘zﬁﬁ’/f k542 No.201T ?ﬁ#ﬁiﬁl‘ﬂ%’ﬁﬁ%r(le&iﬁ) (B CE S

L7z, ’

1) HRHE 12,2°-DB0LRTY P
2) #HH#HR 4RESIE% (100rpm)
3) YtEmE : Selenastrum capricorntztuz:; (ATCC-22662)
4 |E 12322 °C ‘ |
5) REMN 79 BERA

 6) HEBRHE 1100 mL(OECDSgH#)
7) FRER :4000 ~ 5000 lux GEFERRBA)

8) ?ﬂ%;’fﬁiﬂ_ﬂﬁlﬁ 1% 104 cells/mL ’
9) BEBE(ERTE) KR, BIFIK AR, 0.08mg/L, 0.06mg/L, 0.10mg/L. 0.18me/L
o 0.33mg/L BT 0.60mg/l, (A% 1.8) |
BINEER  HRK, BhAI K, 1.08mg/L, 1.94mg/L, 3.50mg/L (/Atf: 1.8)
10RBRETOWRBHHO
| :HPLCH(BEMIER, A TH)

#® R .
) ARBBTOEHOLBICLHERBERE _
EbC50(0-72) = 1.24 mg/L (95%/EHREAA: 1.06 mg/L~1.49 mg/L)
| mEE (NOBCEH: 0.72)) = 0.08 mg/L |
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CAS:782-74-1

2) & REED BRI IHERBERE
ErC50(24-48) = >3.08 mg/L.(3.03mg/L £#8Bx3) -
R (NOECGEIE M 24-48)) = 1.38 mglL

ExC50(24-72) = >3.03 mg/L (3.03mg/L 2#8%.3)
R (NOECGHEL I 24-72)) = 0.39 mg/L "

(LR, £ CREMIMORNEEIE D)
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2, 2’ —4O0ERSYRUEY (CAS. 782-74-1)

O Renfi

1.0E7

Surviva | (Humber)

.0EB

.OEE

.0E5

.0ES

.OE4

*~—
0 conc

O— o
?.071088E-UE
0.01 conc

O--0
1.414214E-0¢2

femen i

0.0489898 cc

e
0.1272792 cc

H— K
0.2251666 cc-

.0E4

48 :
Incubstion time (ren)

Time course pattern of Algae Growth Test
782741
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S~

Survivel (Hunker)

1.0E7
—w

0 g/l

5.0E6 e

1.0E6

5.0E5

1.0E5

B.0E4

1.0E4

0.6944782 me

[

1.120625 g/

O—--0
2.461707 mg,

48
Incubst ion time (hour)

Tine course pattern of Algae Growth Test
782741(test2)

QOFHtE

0-72hErC50 (ERHEIZE <) >25me/L. - - -
0-72hNOECr (=B E-5<) =0.13mg/L
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HEEE.

CAS:788-74-]

2,2-VrankRS/ RBP4 AIV e (Daphnia magna)\ot R EHKEE R

NMMP,/ESS,/2190

| RER G

ARBUERIL OECD {LHAT A (K712 No202I300 o, RUEKBERRBICHA |
?ﬁ”sﬁj (1984 4F) klﬁmvc%ﬁtuh, ' '

DHBRHE  :22-VrnoeRTyAuEs
2)%%?5?93 s 22 17k (Q4RERA I oK) .
SR A4 v:‘7.i"73'i"’/°.‘/= (Daphnia .m.agna) '
HREWH  48BEM ' '
B)EH B ERITfrEE _ .
Okl 20T/ IRERK (LEITHEETTIAER 2050
TRRME  NEE., BFNER, 0.11mg/L, 0.19mg/L, 0.34mg/L, 0.62mg/L, 1.11mg/L
T srue. 00mg/L (2B 1.8) GREBE)
SREBER :100mL '
OB EPE, ma#rawemﬁa&
10)REUKR  :2021C
- 124 R RIEROER '
24 ﬁfﬁ#ﬁéﬁzﬁimaﬁiﬁg(nxcoo) 129mg/L(95%1p#EIXFﬁ oasmg/L~3 19mglL)
2)48 R RBROKER

48 B¢l ##ﬁmiﬂ%i&&(ﬂxcw 0. 23mg/L(95%4*>¥EEF£ 0. 18mg/L~0 29mg/L)
%ﬁmf’ﬁ}ﬁﬁﬁ(NOE&) 0.07mg/L
100% M ERAERE=0.T1mg/L

(LR, 2 TRAREOSTIEESUE)
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Figure 1 Concentraﬁion-Response Curve of 2,2'-Dichlorohydrazobenzene
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RBZEEs
BB

CAS:782-74-1

2,9-PHuuERS Y~ B DA VA (Daphnia magna)\Zxi 1 D HAERERE.

BRREE
NMMP,/E99,/3190 -
BEA ik :
ABERIE, OECD KRBT ANIART A2 No. 211154300 2 SAlpts) (19984) (i
LCEHRELE, ' |
1) BBRE | :2,2'-~')zji:u1:l~°'§y’f<‘/€y
9) REFIE {4 LA G IZ S, BUBRIROD £ B ST
3) ﬁ@%’ii% ARy a (Daphnia magna) | ‘
4) RELR :21 A
b5y ABRIBE RHFRIX, BhAISRRIX, 0. 021mg/L 0.038mg/L. 0.069mg/L, 0. 123m5,/L
0.222mg/L BLUO. 400mg/L(;;5r‘.‘ TERED)
(22kk1.8. Bh&EE HCO-50, 20mg/L)
6) BUREEE  IFR(E)Io 80 mL
7 EH (10 FERGE) /BER
B) HBtEmE 10 BEKE (LEISF 15D
9) REKIR :20%1°C |
108 +EEPIE, 16 FERBA, /8 RSP

VDEBRMEDHH BRI o 5T S5
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CAS:782-74-1

1) REH ORI EIRE
%ﬁﬂl&%ﬂxﬁﬁﬁﬁﬁw +20%MHL/L@’< FEROB MU IE R IR EOIFRIME T ﬁlﬁéé
:ﬁ%‘/ \7‘\—0

: '2) 21 AMOHRVL 0% BFERE (LC50)

= >0.23mg/L (0.23mg/L ¥#L3)
8) 21 BR® 50% %ﬁﬁl‘ﬂgﬁiﬁ (ExC50) -
= 0.55mg/L (95%‘[’5&[:55 0. 37mg/L~1 ()lmg/L)
-4) 21 B OB AE/ERBENOECY) = 0.09mg/L
5) 21 B OB/ MERREQLOECY) = 0.28mg/l

(LERRE. SEARE OB IME I ESUE)
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. Figl;u‘e 1 Cumulative Numbers of Dead Parental Daphnia

CAS:782-74-1

‘Cumulative numbers of dead parental Daphnia
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‘ . _ CAS:782-74-1
Figure 2 Mean Cumulative Numbers of Juvenileé Produced per Adult (ZF1/P) durix;g 21 days
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BBEIE
SRYET

& B

<
pii=u

CAS:782-74-1

9.2-ronERS y*&‘y—tf L DAY 7 (Oryzias Jatipes) \= 5t Té%“fﬁ:ﬁﬁ%‘x”ﬁ

SIS |
NMMP,/E99,/4190
e _
FBRERIE, OECD {LRTAMHANT A2 No.208/ RIEH1EBER] (199245) 1 BEHALCHRML
. ) | . "
BRBE  :2,2-DIERERSY Ly
H A (ARRAK) T
: ﬁ’%ﬁé% :t}f % Oryzias Jatipes)
SREE  HEE. BRNEERL00.38me/L, 0.69mg/L, 1.20me/L, 2.80mg/L
| | BXU4.00mg/L (RERE) A
, GEADBAER) R, BRI, 0.12mg/L, 0.21mgiL
IR 96 EEM '
 HEigE  :3.0L. _
swg 0B/BEE
HRE L EEPYk, 16 RERIBA, /8 RERARY
lir.Tl/—:‘/a‘/ el ‘
BB :241°C

C RBROMER, 2,2-P7unbFTY R B ORI E O ST TIEI K396 0> B IE
W (LC50) 10.10mg/LChY, ZD95%EHEEIL0.06mg/L~0.16mglL -7,
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Figure 1. Concentration-Response Curve of 2,2"-Dichlorchydrazébenzene
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CRBOE R OE

B OB F &

0

2)
- 3)

9

5)

)
9
9

10)
11)
12)

13y

14)

BRAAESA>

ABF R
BB & mo

® B ¥ A

H R BRE
- (BRE{E)

RBKMARE

O
Bak & &

HREE .

AR

pH
B B
®w H

B %

Bk

2 ~Zypopk RS ’\"/*Iz“/m:%&i‘i (Oryzias Jatfpes)
T B EEERELRR

A020376

nmnm#ﬁrzbﬁ4b74/NomoF%ﬁomﬂ&ﬁawﬂ
HEEER) - (19924F)

PR

Y AY A (Oryzias latipes) .

41BF GHREORLENT0%E LI B ONEHET)
HIEK, BN,

0. 0020, 0.0053, 0.014, 0.038, 0.10 me/L
AT .

BHAREE— ;'Y APMITER ; 001 al/L

HCO-60 ; 0.5 ng/L

#4946 1/ Z&%%/ g, ﬁ‘ﬁﬁ""""mﬂ(g #2.5 L
(ke ; W18E/ )

BB /EHRE

80iEE /BREBRE (Q0E&./528)

bR - FESE yZES I

R RAM; 81T

SHFME D% E (T7 L—a izl)
REBROp HB%RL -
ﬁﬁ:‘t 16B£RI53 (1000 luxbﬂ‘) /8ﬂ%f’ﬁﬁ%
TR - HAEKEAERE

BEESI OTRT5 74— (HPLC)
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OB OB R o |
1) BRERVAR OIBRIEIMEE | ' S
 BBROMIORE, NEEORTELHT R, RESMEBLT T1~106%T
%akoit,%ﬁﬁﬁ@%ﬁ%ﬁﬁEMm?ﬂﬁmﬁwiﬁ@+w/umkﬁﬁéht,
7 BMERME (0EC) :  0.0125 ne/l
9 BAEEREE 0EC : 0.00417 me/l -
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100

e A el

e Iy P R TR

—+— Contral -
—»—Sol.Cont.
—&—0.0020 [0.00157)] 1
: |[~3— 0.0053 [0.00417) - -
—B— 0,014 [0.0125]
|—%—0.038 [0.0365]
—e—0.10 [0.0949] " [

T

Cumulative Hatching Rate (%)
N .
(]

0 5. 10 ' 15 20
Exposure Time (day)

Figure 1 Cpmulative Hatching Rate during Exposure | )
' (Values in legend are given in the hominal [measured) concentration (mg/L).)
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110
100

Hatcﬁing Rate (%)

Days to Hatch {day)

Figure 3

Control  Sol.Cont. o'.oolzo 0.0083  0.014 0.038 0.10"
© [0.00167) [0.00417] [0.0125]  [0.0365]  [0.0949)
* Nominal [Measured] Concentration (mg/L) '
. Mean Vaiuve and.Sfandard Deviation (3 Vessels Bach) of Hatching Rate
*: Significantly different from solvent.control group at z<0.05

La Signiﬁc_antly different from solvent control group at p<0.01
- (There was no sign in this analysis.).

o . R L R I R R R I

Contral  Sol.Cont.  0.0020  0.0053. 0014 0038 0.0
[0.00157) [0.00417] [0.0125)  [0.0365]  [0.0949)-
Nominal [Measured] Concentration (mg/L) '

Mean Value and Standard Deviation (3 Vessels Each) of Days to Hatch
#: Significantly different from solvent control group at p<0.05
(There was no sigh in this analysis.)
- %ok Significantly different from solvent control group at 7<0.01
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Figure 4

Survival ﬁate %)

100, [ PRI R
90 . ..---.'---f- -------- JERGRREI. '---........--....‘_..
80.[-rm=mmmmmmmmmme Tt TTRITTTTTT Sntabatafabals M AL
7 N - S e —+—Control | ___|
N S S e ~—=—5ol.Cont. | __.]
T \ —=--0.0020 [0.00167]] |
S I ¥ . |-%—0.0053 [0.00417] [
Sl A W ST e~ 0014 [0.0125) |77
L "7 % 0,088 [0.0365] [T
i prmmmmmoones g7 =e—0.10 [0.0940]  F--
10 [-=mmmmmmmemmmmssmsseoeos omTm e Frmommmmomeemonoe
' 0 PR N T S SO S .IJJ PRNRNE B SUE IV BUE S . auh. oAtk -4 S s S 2 n 4
0 5 10 15 20 25- 30 35 . 40

Exposure Time (day)

Survival Rate of Larvae and Juvenile Fish during Eiposure after Hétching
(Values in'legend are given in the nominal [measured] concentration (mg/L).)
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110

Survival Rate (%)

0.0053 °  0.014 0.038 ~ . 0.10
[0.00157] ([0.00417] [0,0125] [0.0365]  [0.0949]

Control ~ Sol.Cont. . 0.0020 -

Nominal [Measured] Concentration (mg/L)

Figure § Mean Value and Standard Devxatxon (3 Vessels Each) of Survival Rate
_ : " gt the End of Exposure (from the Start)

*; Slgmﬁcantly dzﬁ’erent from solvent control group at p<0.05
#*; Significantly different from solvent control group at <0.01
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Wgt Body Weight (mg)

- Figure 6

' Body Length (mm)

Figure 7

Control  SolCont.  0.0020  00053. 0034 0038 0.0

[0.00157] [0:00417] - [0.0125]  [0.0385]  [0.0949]

- =50 n=56 n=55 - 1n=53  p=48 n=46 n=1

Nominel Concentration [Measured Concentration] (mg/L)

Mean Value and Standard Deviation of Wet Body Weight of Fish at the End of Exposure
*: Significantly dJﬁ'erent from solvent contro] group at p<0.05 ' )
_- (There was no sign in this analysis.)
*¥: Significantly different from solvent contro} group at p<0.01
(There was' na sign in this analysis.) . /
++; Statistical comparison test could not be performed because survival fish at the end

© of 'test was one, However, we concluded that this concentration level showed .

adverse effect.

Control ~ Sol.Cont.  0.0020 0.0053 0.014 *  0.038 0.10
[0.001571 [0.00417]  [0.0125]  [0.0865]  [0.0948]
n=50 n=56 n=55  ° meh3 . n=48 n=46 =l

Nominal Concentration [Measured Concentration] (mg/L)

Mean Valve and Standard Deviation of Body Length of Fish at the End of Exposure
*! Significantly different from solvent control group at p<0.05
**: Significantly different from solvent control group at p<0.01
++; Statistical comparison test could not be performed because sumval fish at the end
of test was one. However, we concluded that this concentration level showed

adverse effect.
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| E03-3193 -

%
. ) N

EW2:1-Fx A @ﬁﬁiﬁﬁﬂ%ﬁa‘ﬁ % Pseudokirchneriella
subcapitata’® FAVTREL Tz,

CHERIE, SEREEIX[3.00.0.949, 0.300. 0.0949FTX0.0300 mg/L L3
HAI0 R UKERE, RERRI72HR. HRE23.2°C, BATIT
X % HRBA (K 3K T OIEREE60~120 L E/m’s, EHRE), EE
5 & S EHET100,/ 2 TiTo oo RO ERITHIIREICI o
THR~Z. o ' I

ZOHRE. RBETORBNEREL. RERABTIRE

BTN L TT78.9~92.1%, REMK TIFTIZ64.3~706%TH D,
BRSBTS SR B D B RN S (AR D BR B IR BE 2 BB IR L
ERIZUTRS2.24, 0.698, 0.221. 0.0698% TN0.0239 mg/L)ITET
WTEHLE. v :

A TR, 244sF B Uoa- 72 R BRI T Ko TR

Li1-# 0B F 7 # b > OEC50(0-72h) . EC50(24-48h) B T
E,C50(24-72h)i3E-2410.491, 0.684K7X0.898 mg/LTH D7z, X
7. SRR TEERU24-48RHARBE TORARZEIRE

(NOEC)i£0.0698 mg/L'C 3 o 7z, 24-72k5 14 K IREE T ONOECIHE -

| BHZA R ERTE TI0.608 mgLTH 0 A%, 0.698 mg/L TS
REENH o EEZENDTED. 0221 mg/L % NOECE 5 L
7o . o ' )
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1—o00474%L> (CAS. 90-13-1)
QERbh#R -

Survivae!{Humber)
1.0E6

5.0Eb

&

1.0E5
5.0E4
1.0E4 ’ —
] ‘ ‘ 24 ‘ 48
! Incubation time {hour)
Time course pattern of Algae Growth Test
- 80131
QFklE

0~72hErC50 (SH{EI=25<) >2.2me/L
0-72hNOECr (S2AUEIZF5<) =0.070mg/L
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0.0238445 Ge

P

0.069633 Gec

O--0
0.2202272 Ge

L m e

0.6965156 Ge
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2 W

17 OOF 7 % L > Q4R sk EERR e T I 0>
(Daphnia magna)% AW TERL /. ‘

BT, TR 20T 1, SBR[ IR : 2,00, 118, 0.692. -
04075 U%0.239 mg/L{ALEL7) B UK, 7kiR20+17C. 24FFfEE

RO 2 BEHT 2 ¥ LA T o 72

ZO#R. JE L ERBRHEP ORBY BIREII R EREDTS.T
~83.9% TH oz, BBRERIAEREDOREMEFIEGIED
BEBEZATEERRICULES, 1.57. 0921 0556, 0329
RU0.184 my/L)iCETWTHE L.

E03-3194

ZORER.1-71 nﬂ-7 A% /0324%?313050(51&&5&%@%&&) ;

113 mg/L, 48HRIEC50130.734 mg/LTH D e,

mﬁﬁvawammﬁﬂm%%ﬁégmwvmﬁraot;
e O%Eﬁd&ﬂ%%}%&E&UNOEC(%?:%%%/&E)& $tic
0329 mg/LTH o,
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100

Immobility (%)

w0

20 r

E03-3194

] 1 i 1 I I |

0.1
Measured Concentration (mg/L)

Figure 1 Concentration-Immobility curve at 48hours
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-~ E03-3195

1-200F 75 Ly OFA I T2 A(Daphnia magna)lz X5

SRUBBRE L T

%ﬁzﬁm, 1EBRE 2050 %2 VY, SUBBER [AREMEE ¢ 0.400. 0.200,

10.100. 0.0500%% 7X0.0250* mg/(Ak2.0)RUHE., SEME21

AR AR20:1°C, 1E/H OHE TRBIEOLRETRT ¥ LK
KTiro%k.
«~RBBASARTD 56 H 8 % T1d0.0249 mg/L

ZORE, RBBPOHEBMERER, REREICHL T30
~116%TH D7z, ShERLE BV IR A T B D R b BB SIS ME (RITIR D
S ER AIEBESRRICUEES, 03720 0.189. 0.0941. 0.0472
% 080.0251 mg/L)IKETWTEH L Z. -

1-700F 77 L >02BRICBT3HEI T2 OFEKEE
P42 (LC50)130.285 mg/L. 50%FEAERE EFIRBE(EC50)1%0.223 mg/L.
B /N B8 BE(LOEC)1X0.189 mg/l, B AMEBIRENOEQ)
0.0941 mg/LTH o7z, ‘
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Numbers o‘f dead parental Dapnia

15

10

- !—l—- Contro]

J

- -0 --0.0251 mg/L
|—8—0.0472 mg/L;
i+ -0 --0.0941 mg/L |
‘2—&——0.189 mg/L |
oo --0372 mgll |

Exposure 1ime (day)

Figure 1. Cumulative numbers of dead parental Daphnia
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~ E03-3195

140 -

120 |

!- -0 --0.0251 mg/L
100 - |- i——0.0472 mg/L
-~ O --0,0041 mg/L
—a—0.189 mg/L

-t --0372 mg/L

80

T E/P

60 |

40

20

Exposure time (day)

Figure 2. Mean cumulative numbers of juveniles produced per adult alive (ZFy/P).
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E03-3196

1.2 00+7% 1> 0o6BRESEERBRE L A5 I (Oryzias -

latipes)ZFAWTEB L.

stERlt. 1RBKSEE AV, SEEK[REERE 300, 231, 178

| (A FE1.3), 05925 100.197 me/L(A EE3.0)) R U R | S BB SAR06H el
FKiB24x1°C. 24F¥RA%E ;ﬁﬁ?&@éé%ﬁ&?éﬂﬁbﬁtﬂ?ot,

T DFER ﬁﬂﬁﬁi*@?&&%’ﬁ?&ﬁm '%Eﬁﬁﬁéﬁ“@m%“%vﬁﬁk

%3 L T89.0~96.2%. BUKBEITIX72.1~75.9%H > 7. REEREIEHE -

W ORI BT AR O REBE 2 AR IBECKBMELSE

FRIZUESHE. 257, 1.90. 148, 04755 0T0.159 mg/L)kgoWC'

FHLxE

z DIER. | -7 1:1‘ oruyLYy @485%F53Lc50(¥%c§ziﬁi§§) i32.16 |

mg/L. 965%!%31,050}11 67 mg/L‘c-‘as >,

96EF BRI BT 5100%FE - B KB EE 132,57 I-ng/L 0% E TR IRE L
0.475 mg/LTH o 7= it_ 71:‘1‘.&’( @NOEC(%%“?%S/EE)MG 159
mg/LT % ] 7'\.. °
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B03-3196

100 )
80 —&—24-hour
—o—48-hour -
- - & -~ 72-hour
—a&— 96-hour
60 | ‘
<
Fnl
|
5
=
40 |-
20
0 = 1 1
0.1 o : 10 - , C . 100

Measured concentration (mg/L)

Figure 1. Concentration-mortality curve
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TS NTY)TIUCOSREAEEERRE
Pseudokirchneriella subcapitata AV TEMB L 7=,

E03-3189

HEAKL. SEEFK[10.0, 2.50. 0.625. O. 156’ 0. 0391 mg/L{(ALE

40 R ORI R, RERM72MR], HEBRE2302C, BHTICX

C BRYGREE TONBEN~120 LEm?s. EEHEE), EEE
& IRBREFII00E,/ M) T oo BEDERIIMBREICEZ>T

ATz,

T TORR. RBREVORBRMERER. REMBETIRE
CBREICH L T954~98.3%. RER TR TIX77.9~952%TH oz,
PR SRV I RS B O B BTN B (RR DR B % M RE e
FRIZLZIBA9.60, 231, 0548, 0.136%1*0.0355 mg/L)l EIN
CTEHLUE. .

i&%»’ﬁﬂ‘ﬁ#ﬁ 2448%?3&024 7R AR L o THIN
L Tep(F =T ‘/)7 =) > DE,C50(0-72h). E,C50(24-48h) B I8
EC50(24-720)13-E1-TN1.24. 2.93R TU>9.60 mg/LTH o 7z, Fi=.
 ERMBRTERRUL4-BRREREETORAREERE
(NOEC)IZENE0.136 % TR0.548 mg/L T3 >z 24-72K5F £ B
BETONOECIRBIEH FHABERE TIE=29.60 mg/LTH o 7dh
9.60 mg/LTIZBAS N e ERH o7 &#;’L BNBlcd. 231 mg/L
ZNOEC& §Hifi L 7=,
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AN

p—(JT=ILFV)F=1)> (CAS. 60-09-3)

OEEp#g
Suryive.| {Number)
1.0E86
———s
0 Geo.mean(n
Ao—o
0.035 Geo.me
5.0E5 I
0.136 Geo.me
o--0 '
0.547 Geo.me
1.0E5 Y
2.809 Geo.me
R el
A 8.8 Geo.mesar
5.0E4
1.0E4 ¢
0 72
Incubation time (hour)
Time course pattern of Algae Growth Test .
50093
@& HkE

0-72hErC50 (SRIE I H5<) =2.0mg/L
0-72hNOECr (RAMEIZE D<) =0.14mg/L
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B K

(7 T IIVT VYT S Y DAsR AR E R R % A

2 7 >a (Daphma magna)2 VW TRELZ.

HRERE, 15&%1220‘;5%% Uy, 5/)&&5{&@%& 2.50, 1.47, 0.865.
0.5097% 7}0.299 mg/L{ZAtk1.7)). FEEEE, KiE20+1C. REWZ
RHUIENWEXK T2 7.

E03-3190

ZDYER, wﬁwﬁsﬁ&mmﬁ%ﬁ(&gm R DS .

~95.0% DB ICHERF SN TWe, RBRERIIAEBEOMINE

'?ﬁﬁ(ﬁljﬁ@e&‘%?&lﬁ%?ﬁlﬁ/%ﬁi—rkbti% 231\ 1.36.
0.798, 0.466%Tf0.276 mg/L)icETWTHE L7z,

FOEER, p(T =T HTZY y@z4ﬂ%FaﬁEcso(¥§&Eﬁ<

FE 254 BE)120.763 mg/L, 48ﬁ%“FﬁEC50P‘JO 461 mg/LTH > 7.

48HERIC b&%mo%ﬁ%ﬂcmﬁﬁfﬁﬁﬁm 36 mgLTH o7z,

T, 0% EKEERBIRERTUNOEC (ﬁkﬂ%%zﬁﬁz)m. ;ier
‘0276mg/L“C%'97"\_° :
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Immiobility (%)

E03-3190

100

80

20 §

3. I UM S SR W N |

0.1 . o 1 . 10

Measured concentration (mg/L)

‘Figure 1  Concentration-Immobility curve-at 48hours
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"E03-3191

p{(T T EIVTNT 2 S DFF S S Daphnia magna)c kB
SRR 1. -

5 1%&5&510:&33%%0:‘ SRR [FRTIAEE : 0.0160 0.00800.

" 0.00400, 0.002005770.00100 mg/L(ALE2.0)| B HRIK, FagHifk21
AR 7KiE20£1°C, 1870 OBE THRBKOERZ3THT 5 kR
Tfro7,

ZOHER, ABRRTOHBYEREN. REBEITNL T802~
106% TH o 7. ABREERISAEREORFEIMEBEFIEGHRDOR
BEZAIRRERRICLUAEBRE. 00144, 0.00708. 0.00365. 0.00178
ET0.000922 mg/L)ICE TN THH L,

p(7 =TT =Y > DB MBI 28I 22 00355
IREELCS0).  50% FTEREREL(ECS0)ITH1T>0.0144 mgL. BNEE
BE(LOEC)Z0.0144 mg/L, BRAEZERENOEC)Z0.00708 mg/L'T
B0l
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Cumulative number of dead parental Daphnia

10

—&— Control

-- T - -0.000922 mg/L
—o—0.00178 mg/L

- -0 - -0.00365 mg/L
—&—0.00708 mg/L

« - ot - -0.0144 mg/L

Figure 1. Cumulative number of dead parental Daphnia.

Exposure time (day) -
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E03-3191

120
100 | A .
—&— Control . o
- - & - -0.000922 mg/L Co
——0.00178 mg/L . . / y
-0 - -0.00365 mg/L ‘ o . A
go L | —*—0.00708 mg/L N S
- - & --0.0144 mg/L . ~ S B e

2 F,/P

Exposure lime (day)

. Figure 2. Mean cumulative number of juveniles produced per adult alive( 2. F;/P).
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‘ — ,

pwx#iYVﬁ’Uz@%ﬁﬁ%ﬁ%ﬁﬁﬁ%t%&%
(Oryzias latipes)% WTERE LTz,

REALL. m!ﬁmo%%}ﬁm SIEEERX [RRE IR EL :0.600. 0.400, 0.267.

0178 K% 1%0.119 mg/L(A 1SR UNBK, . REHMIo6cHM, K&

24%1C, Eﬁﬁ-‘?&%f@ﬁﬂg Lﬁ%“@'%ﬂ"ﬂﬁ:ﬁ?ﬁeﬁ%ﬂot.

OB, RERTORRMERED. BEMERTRITRET

L T98.4~103%, T RTIA98.0~102%5H > . MBRBERIINE
BRED H#F’ibnﬁilzi@(auﬁm&ﬁ&)ﬁéw%zﬁﬁmﬁrmg$ﬁﬁ_
FRIZ LB, 0.608. 0.401. 0.269. 0, 179&ZX0 117 mg/L)IZ & TN
TEHLE

Z DR p(7 ==V THYy7 =Y >@483§F5LCSO(¥§§(§E?§E) .

14>0.608 mg/L. 96RFEILCS0130.354 mg/LTH o7z,

96HFREIIZ BT 2100%IET-RIKIBEEIZ0.608 mg/L. 0%IET-HRERE
130269 mg/LTCH o, EXE. Z!Ea&T@NOEC(%j:ﬁ%ﬁz&E)m

0.179 mg/IaT%'Df\_o
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Mortality (%)

100

80

60

40

" 20

—8—24-hour

—6—48-hour .

-- 4 - -72-hour

. —&—96:hour

£03-3192

0.1

Measured concentration (mg/L)

Figure 1. Concentration-mortality curve )
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% 3

A

T

4)

5

6)
7
" 8)
0)
10)

1D

o
1)

Py R,

T BEA

%‘"44—77E/£J¥97DD§7::»xﬁymﬁﬁ(&Mmﬂmﬂ
capricornutun) V2349 % LR EEHER '
% & = : A010458—1
B A % . . | .
WRHAKSAT: OB EERFAMHA K51 > No. 201 [HBERBERLR)
O amse | f
R E F R bk, &S (100rm)
{;t' HoE WY Se]eﬂastfum capricornvtum (#54 : ATCC22662)
\ (BRIE Psevdokirchneriella subcapitatal FEMNERE anTh
4 3. ) \
£ 8 5 M TR | L |
BB E BRI, BYAUSTERX, 0.900, 120, 160, 220, 3.00 me/l (&
(SR ) | BRI TR R ) |
ik 1.4 .
BRI —5 : 100 £L/L (5 MMATSN £5))
R 100 nl (OE CDH) /%45
i = IBR/HRK
P38 B R B2 C1%10° cells/nl
R BB E 23:2C |
LS B 4000 lux (£0%OFHA, 752 IEEME) TEHRH
5 % BEEEIOINIST4— (HPLC) o
B OH R
RBRIR ORI E B E

',Ei,%ﬁiﬁd)éa‘#ﬁ@ﬁ%%, REREHROREEOREEIIHTDEIEN, 61~3%L £U%%E

BABMETH e, HEREOHBICIIBMBEORMEME B, RBREORE HR)

REBERI BV TREEV TR, LY, WD SNiro et RIE ELES
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‘uat,Chﬁpm%%ﬁwﬁﬁﬁ%mmﬁ%ﬁ,%ﬁﬁﬁ%@ﬂﬁﬁﬁm:&#%,ﬁ%
VRSB AW SR E B (3 ne/l, BRI B 2RBIEANTIREERE) 1817 5%
B EBARRES, BETL 89 ne/l (83%) THoikw SHMLI.

L) R FERO LRI L 5 BERE
509 4 B IREIME EGC50(0-72) : D189 ne/L (S5%/{EMDA : HHIF )
FRE(ERIBEE NOECD (0-72) = 0. 736 me/L

) EREEOLEC X BRERE o
50% 4R ME ErC50 (24-48) =1, 89 mg/L (95%/Z4EIXRA : GHIF)
BAEMERBE NOECT (251—{18) : 1. 38 mg/L
50% A-EIEME ErC50 (24-72) ¢ D189 ng/L (S5%IEMERR ; MIHAT)
oS fEFIMREE NOBCr (24-72) ¢ D1.89 mg/L o
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4,4 —UF3/=3,8 —2/00YTx AR (CAS. 101-14-1)

O& Rz

Survival{Hurber)
.0E?

?.UEB
1.0EE
5.0Eb
1.0E5

5.0E4

1.0E4

.

0 mz/L

e
0.2411141 ne

e W -

0.31885 nz/l

0O--0
0.4471812 me

fom ity

0.5447018 me

Kismned
0.858024 mgy

0 24 o
' Incubation time {(hour)

Time course pattern of Algae Growth Test
101144

0-72hErC50 (%‘%iﬂllﬂ’_ﬁ?_l:gfj {)>0.85mg/L
0-72hNOECr(ZERIEIZFE <) =0.54mg/L
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)

4)

')

B 5

LA -DFR )-8 3 -DrO0YT oA SOFFI IV
(Daphnia magna) W23t DRMEHEIXBEHAR -

A010458—-2

EEAA RS> OB LRFR MAA K51 > No. 202 T3 9208, Bk

®2 B H K
BOR % 0
2B A M
BB oB
(B

R B ®E

= =4
BB &Y
R REE

g B§
5 O #

EERRD L USEHR)  (19844)
¢mi,mmé77m>>—b?ﬁ§
FA3IP> 0 (Daphnia magna)
© agrm
AR, BIEIXERE,
07210, 0.360, 0.600, 1.02, 1.77, 3.00 me/L
GBS T EE R IRE)
/N - AL .
. BHAIBEE—E 1 100 nL/L  XEMATIN ER)
100 mL/AES e
LB /RREK
W/ HBK GH/AH)
20+1T

s, I6RSRIBT (B00 lux BUF) /BRSERS

. EEREIDTRNSS5T4— (HPLC)
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1) MBRFEORBMERE
ﬁﬁ%@ﬁﬁ@ﬁ%rMﬁﬁ@%ﬁﬁkﬁ?%%ﬁﬁhi%%%ﬂi%ﬁﬁ%vtk&

R OB R OB PEEE RV,

) UNRIREROBR

©(mg/ly - - S5%IRIEM (ng/L)
SEROEARE R (Eiégn) Y Y L
%M@Vﬁﬁmﬁé woRchH . 0 421  o
1005 K2 GBI B -

) SEEREEORER

: g/ GS%AEEKM (/L)
ERERIEERE (BiC50) oo . 0.782 ~ 1.08
SocEERRE OORCD. L4 —
0%EERERE 207 R
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Figure | Conceniralion-Immobility Curve

100 »
01 =7 Hours
80 |—w—48 Hours
70
60 |
50 |
40}
30 |
20 |
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Immobility (%)

0.1 - 1
' Concentrqt ion (mg/L)
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10)
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EEERE

B A B

: -ﬁfﬁ%‘

LA -DFR )88 -2y anY T xSV AY L OFFIVIT
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 RBEOATORE. BEEOREEICHT AN, 2TENRUATSTD, #

ROEHIRBREEEAVE.

9 2 EMREROER

me/l)  95SIEEEREM (ne/L)

MUV IOLRETERE OO0 0.0464 0. 0277~ 0. 0869
503 SERMERIE (BC50) n.os22 0. o165~ 0,0685
BARIERBE (VEC) N
ﬁ%ﬁx&?ﬁaﬂésa Ao 0.9300‘  N ': _
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Figure | Cumulative Number of Dead Pﬁrental Daphnia
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Tsble 4 Mean Cumnlative Number of Tuveniles Produced per Adult Alive for 21 Days (EFI/P)

Nominal - ' Days ~

Conc. gl -1 8 o 10] 1 12] 13] 141 15 16 7 18] 18] 20/ 21
- Control ool 0ol 64 71| 73| 25.9] 283 28.3] 30.2| 46.7| 46.7) 46.7| 13.7} 1.7 73.7] 96. 3
Solv. cont. | 0.0} 0.0/ 82| 82| 82) 247} 24.7) 24.7| 34.0} 4.8 45.8 ¢5.8| 73.5| 73.6) 3.6} 9.3
0.0030 mg/L | 0.0 o.0f 7.8 7.8 7.8 27.7f 2.7 217} 21.7T) 4.4 47. 4| 49.9} 70.9] 70.9] 70.9] 91. 5
0.0005 mg/L | 0.0f 00| 7.3] 7.8 7.3] 25.5| 25.6f 25.6) 25.8) 43.8 43. 8 47.8] 67.0| 67.0| 67.0] 89. 4| -
0.0300 mg/L | 0.0 0.0{ 6.2 7.4 7.4| 21.0} 21.4 n1.4] 26.0{°35 8 38.8] 38 8| 59.0] 59.8} 59.8] 73.4
0.0050 ng/L| 0.0 0.0 1.4 1.4 14| 54 54| 54 5.6 5.8 5.6 6.6 128} 12.9] 12.9] 25. 7
0.300 mg/LL -1 - B T o ! e I T ) IO My TG I SNl N

- All parental ﬂépﬁfiia.werg'dead during a 21-day testing period.

‘Figure 2 Time Course of ZF1/P for 'Eaéh'Conceniga,tion Level
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Valuves in legend are givem in the nominal conceniration.
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Figure 1

Concentration-Mortality Curve
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