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RS RiEA
=z & 2-TI/-2-2FN~1, 3-T R Dd— N DEEE (Pseudokirchneriella
subcapitata ) (TR B EREEHGR '

No. 2003—479

B

il

BE

HET5E
APRBIL, OBCD fLERT R b HA FT0 2 No. 201 [HEEARMEENRR (198448 (XML T
ES A

1) BERE 2-FT X /-2-=F -1, 3-Fu vt —n
D EEH AR, REEEE (100rpm)
3) sk Pseudokirchneriella subcapitata (ATCC 22662)

(IB&#F : Selenastrum capricornutum

4) FFEH - 72 W

5) BRI (GEfE) ¢
XHERIX, 10, 18, 32, 56, 100 mg/L
A 1.8
6) BRI - 100 mL ( OBCD f3H) /AR
TYEESL 3 =iz WEBRE

8) FIHIMREIREE - 1X 10* cells/mL
0) HEREE . 2342 C

10) BBHA : 4000 ~ 5000 Lx (7 7 AiEmEfHE) CEksHEH
IWpH: BERIE O p HIEEEI I T2
12) Sy 6C ¥ ' '
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#®_ %
1) R ORI B |
FEE ORI REIRS L VR TROBERE: HVEIPESEL R, TrRosms
EEEHLE,

2) AR TIEMROD OB X B BRI _
50% AR FHERE E,C50(0-72) : 32,9 mg/L(O5%{SHEXRT : 31.2 ~ 34.7 mg/L), Probit
BRI RS NOEC (FofEy: 0-72) : 16.3 mg/L '

N AERFEOHENT K AHERE
50%AERIEEFIRE E,C50 (24-48) : 30. 8 mg/L (95%SHEX : 28.8 ~ 33.1 mg/L), Probit
ROE(ERIIRED NOEC GRIEFEE 24-48)  : 16.3 mg/L
50%AEBEREE E,C50 (24-72) : 44. 2 mg/L (O5%{SHEXM : 42.0 ~ 46.5 mg/L), Probit

FRIEEFEAE NOBC GEREEYE 24-72) @ 28.1 mg/L



2271722 FN-1.3-Furd—n (CAS.115-70-8)
O A&z

Survival (Number)
1.0E6

5.0E5

1.0E8

5.0E4

e

-

0 mzfL

G €
0 mgfl

L.

18 mgfL

- - O
22 mefL

b—rA
56 mg/L

e

=T | e

100 mg/L

24 48
Incubation time (hour)

Time course pattérn of Algae Growth Test
115708
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@ FAERhHE

Rate(94)
120.

100

H—
[-48h
Rate

Concent rationmez/L)

Dose-response curve for EC50 of Algee Growth Test  (Probit method)
115703

@ HBiEE

0-48hErCs0 (FREMIZE-IL) =51 mg/L
0-48hNOECr (REMEKE3<) =18 mg/L



HEREEE I

s

® H 2-TX/)-2-xFN-1, 3-Fa N PF—NVDF A IV a (Daphnia magna) bZ%F

T A EMbEk Il EA R
PEREE No. 2003—480
e

ASABRIL, OBCD (LM T R MHA FIA 2 No.202 (3 D0 o, AiikiiEstiis L o
RRBR  (19544F) ITHEMLL CHME L, , ‘
1) #EnE 2-FT I /-2-=FN-1, 3-Ta S TH—

2D BEH 17k

3) kAt - A3 (Daphnia ;ﬁagna)

4) REEHAM - 48 R

b)Y FREBRIR A GREM - ‘

R, 100 meg/L (FRESSRER)

6) SRS - 100 mL

7) R 4 am/ WEAX
U . 208 HEX (GEE/7RER

ORBIRE : 201 T '

s

10) FREA =0 b /N 4 1= g = 22
11)pH: FRERIEO p HIFEI M Thiwn
12) 43470 - GC 3



w3

DRSO TR |
HBMEOREIIRFBRIAL L UK TROBEEE AV CRATESEERD, TRogEs
BEPEHUE, |
2) 24 W RBE OFER
PROFPHERAE (BiC50) @ >97.2 mg/L
0 % REEREIRE : 97.2 mg/L
100%RISE R B M : >97. 2 mg/L
3)48 KRB ORER
FEOEKPEEEE (BIC50) 1 >97.2 mg/L
0 % FREHEIRE © 97.2 mg/L
100%FEE R IEHRE 12972 me/L



Table 1

Measured Concentrations of the Test Substance in Test Water

(Static Condition)

Nominal Measured Concentration (mg/L) Geometric Mean
Concentration 0 Hour Percent of 48 Hours Percent of ~During 48 Hours
(mg/L) new Nominal old Nominal (mg/L)

Control 0.8 — £0.8 — —
100 90. 8 | 104 104 97.2

new: Freshly prepared test solutions
old: Test solutions after 48 hours exposure

Table 2 The Numbers of Immobile Daphnia {(Percent Immobility)
Cumulative Numbers of Immobilized Daphnia
Nominal Mean® Measured Number
{Percent Immobility)
Concentration Concentration of
_ 24 Hours 48 Hours

(mg/L) (mg/L) Daphnia
1 2 3 4 Total 1 2 3 4 Total
Control —_— 20 0 0 0 0 0o{ 0 0 0 0 0 o 0
100 97. 2 20 0 0 0 0 0( 0 0 0 0 0 0( 0)

a! Geometric mean



C I
BBEHE

St
.

2-7 2 /-2-=FN~1, 3-TaNu P — DA A I DA (Daphnia magna) Vot
55 BHEAER '

HEREE No. 2003—481

HERE

21:%&1, OECD {EZfAT R b A KT A iNo. 211 TFF I 8mEadBe)  (199845) 12#EHL
LTEELE,

D) #nE 2-7 3 J-2-=FN~1, 3-F T
DB Hibk GB 3 | (B, K. £ER) CHREBRROLER )
3 Hea A# 3222 (Daphnia magna) |
4) IR - 218
b)ABIRE GREM : HBK, 4.6 10, 22, 46, 100 mg/L
af ;2.2
6) HABRIRE - 80 nl, /758
)L 10 Z3/ HERX
8) fikadA R 10 B/HBE (1 #5589
0) HBNEE - 20+1 C
10) R - ENYE, 16 FEEIEA 8 H%?F'aﬁﬁ%
1 pH: BERRD p HIREI T2
12) 73973 - GC &
-1 -



R
V) RERE R ORI R
BB OREITBOKATERORIEMED DR TMERFHE L. 21 ARORRIMEEEs R
W, FHEREREH L, '

2)21 AMEEORHEREER A TR,
B U o OFEEIERE (LC50) : 47. 0 me/L (95%SHEIXRE : 34.8 ~ 66. 2 mg/L), Probit

50% HSHERHERRE (EC50) : 59. 8 mg/L (95%EHEMER : 44.4 ~ 93.6 mg/L), Probit
BB (NOEC) - 3.99 mg/L.
F/IMEREREE (LOEC) - 8.61 mg/L

-2 .



‘Figure 1 Cumulative Numbers of Dead Parental Daphnia
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Table 2 Time (Days) to First Brood Production

Nominal Concentration, mg/L
(Measured Concentration, mg/L *!)

Vessel ' 4.6 10 22 46 100
Ne. Contral (3.99) (8.61) (18.7) (41.1) (88.5)
1 8 8 9 8 8 —
2 8 9 8 8 8 —
3 8 8 8 8 8 -
4 7 8 8 8 8 —
5 8. 9 '8 8 8 —
8 9’ 8 8 8 - -~
7 8 8 8 10 — —
8 9 8 8 9 8 —
9 9 9 8 8 — —

10 9 8 9 8 10 -
Min 7 8 8 8 8 —
Max 9 9 9 10 10 —

#1! Time—weighted mean measured concentration

- 12 -

10




Table 4 Mean Cumulative Numbers of Juveniles Produced per Adult Alive for 21 Days (ZF1/F)

Nominal Days

Cone. (mg/L) 7 .8 g 10 11 12 13 14 15 16 17 18 19 20 21

Contrel 1.1 57 127 22.0 286 43.3 56.0 68.6 83.1 95.9 106.7 122.3 135.4 146.6 160.7
4.6 0.0 6.5 11.2 149 27.6 37.9 4.8 66.5 76,5 80.7 101.8 113.8 118.0 139.6 150.7

10 0.0 68 101 10.1 29.8 359 359 65.8 72.2 72.2 100.1 103.5 107.4 138.5 142.2
22 0.0 5.8 71 82 228 255 28.3 550 57.8 61.1 871 90.5 93.9 124.1 127.7
46 0.0 51 51 69 17.4 20.1 20.1 39.6 39.8 43.0 66.0 66.0 69.4 R80.3 90.6
100 - - === e oo

Figure 2 Time Course of X F1/P for Each Concentration Level

180
180 —e—Control
140 ——%—4.6 mg/L
120 ~&—10 mg/L . : : /ﬁ<
3 100 —»—22  mg/L o
by —*—46 mg/L K
“ 80 ~ |—e—100 mg/L W2, "J
60 .

40
20

¢ 1 2 3 4 56 B 7 8 9 101112 13 14 15 16 17 18 19 20 21
' Day s
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PRI R

= & 2-TI/-2-2FN~-1, 3-7 a0V —NDE A FH (Oryzias latipes) 12
I HEMEREEAR

HBET No. 2003482

ko ¥k

AGRERIL, OBCD {BZEGT A M A RTA 1 No. 203 [RUESMEEMERER)  (19924F) cHERL
TEREL=,

D #ERE 2-F 3 /-2-xF)N-1, 3-F o Td—
2) BFEHR - Bk (48 R ICRBRIR DB R 7THY)
3) Ay EAFA (Oryzias latipes)

4) BB - 9B

HEBERE GREM
HEEZ, 100 mg/L FREZAR)
B) TRERIEE 3 LR

T)EE 1 B/ HBRK

iR 10 B/RRE
0)RBIREE 24+1 T
10)fBRE : EPL, 16 ISP /8 IR
1) pH: BRI p HIFEI TR
12) S5 4k GC ¥

R
DFRBRIET OWRMEIRE | SR E DR EIHUKITE ORIEEE BV TSRS EE R,
BRERE RN L,

2)06 R DUSMEFEE (LC50) - >97. 2 mg/L
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Table 1. Measured Concentration of the Test Substance in Test Water ‘
{Semi—Static Condition)

Nominal Measured Concentration, mg/L Mean® Measured
Concentration (Percent of Nominal) Concentration
{mg/L) © (mg/L)

0 Hour ' 48 Hours
new old
Control <0.8 <0.8 —
100 82.7 ( 93) 102 (102) 97.2

a! Geometric mean
new: Freshly prepared test solutions
old: Test solutions after 48 hours exposure

Table 2. The Numbers of Dead Fish (Mortality)
Nominal Mean® Measured . . .
Concentration  Concontration Cumulative Mortality (Percent Mortality) _
(mg/L) (mg/L) 24 Hours 48 Hours 72 Hours 96 Hours -
Control = — oo 0 (C0  0(0 0 (0
100 97.2 Q)] 0 (0 0 CQ 0( o

a: Geometric mean

Table 3. Calculated LC50 Values

Exposure ‘ 95% . .
Period LC50 Confidence Limits Statistical
(Hours) . (/L) Method

24 >97.2 — =
43 >07.2 — —
72 >97.2 — -
96 >07.2 e -
Table 4. Observation of the Highest Concentration in 0% Mortality and the Lowest
Concentration in 100% Mortality-

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

24 97.2 >97. 2
48 97.2 >971.2
72 97.2 >97.2

96 97.2 >97.2

13
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6)
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8)

9)

e 10)
11)

2
1)

B EREE

B & 5

B 5 &
BRI RS2

2 EHF R
B E Y

®REHEA
MOoBR R E
(REME
R BREE
i #
I H AR R B
OB R OE
L )
a4 i %

B # R

R4

DTt ‘J CEBO,O-PIFINOESE (Pseudokirchneriells
sSubcapitaly) WHETIEEHEERE

A030422—1

OECD {ES2RTA M1 RS0 > No. 201 THsas ErHEER
(1984) '
ERE (FER), |RESE®E (1000w
Pseudokirchneriella subcapitata (¥4 : ATCC22662)
(B4 : Selenasirum capncomatﬂm)

T2RERT

#IRX, 5.00, 10.6, 22.4, 47.3, 100* mg/L

(+ SR ERRBE AN 21

100 ol 588 '

3 FERHBRK

AR L 1x10° cells/l

23+£2 €

4000 lux (20% OZEENAN, 75 A 2EETIE) TR
BEBAD O MY 577 4 —ERBAHF (LC/MS)

BT & UL R Mk O B B

BRYBBEAHOME, AEEOREEICHT5HAK, BEBRBEORBRIECBNT
9I~101 %, BERTHRORBEEEICBNT %~100 % THol. BEREOEEIC IS
BRBRORNEERE WV,

14



4]

) R TEMOLE L 3 EERE
S0% ERMEEFRE EbCS0 (0-72h) ©  63. 2 mg/L (95%{E¥HREE] | EHAT)
BRHEMEREEE NOECD (0-72h) - 22, 3 mg/L

3 EREEQLENC & SMERE
509% A ERIEME ErC50 (14-480) : 101 me/L. (35 IBAEXRY : HHIRT) *
(W < 211 ne/L)
B fE{E A NOECK (24-48h) © 43,1 ng/L
502 ERIEFEE Erch0 (24-72h) @ >101 mg/L (5% {EEKRE : ZEdFe) ¢
GEERE : 143 me/L)
BRAEEREE NOECr (24-720) :+ 43. 1 me/L

FHREBEBER, RRAEZEEOMS LREBE (100ng/l) T5 1, BERRGI%T
ok, DEBEREE) WO ERER-.

4 BEROMRER

RERTHOBERSE T COMIEEERORBE, £ TOBRER IC B THBEBEOEL (X
W R, BRZ) PHRBERED ST, £, SEXEOEERS RN,

15



0,0 T FNF AT EE (CAS.298-06-6)

O L&dhiz

Survival (Number)
1.0E?

—w
0 conc
5.0E8 e e
§ conc
Tl o 3
10,8 conc
1.0E6
. -0
22.4 conc
'3
5.0ER A A
47.% conc
e
1.0E5 100 conc
5.0E4
1.0E4 . .
24 48 72

Incubat ion tine {ren)

Time course pattern of Algse Growth Test
2980868 :
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@ &R

Rate(96)
100

30
810
70
60
50
40
30

20

A, s & -

10 . 100
Concent ration{conc)

Dose-response curve for ECS0 of Algse Growth Test  (Probit method)
298066

@ =ffE

0-72hErC50 (BXEMEIZE-3<) >100 mg/L
0-72hNOECr (FREMIZE-3<) =22 mg/L

17
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1)

2)

3
4)

5)

6 -

7

9
10}

11)

]

B &

Jf

B 5 B

REE

DFFV O, O-VIFNOFF IV (Daphnia
magng) I B EMEKEERER

A030422-2

WREAABIA42:  0ECD LBRFAPHA B2 No. 202 T2 208, RihEX

B2EF R

# ®HEDy
® = 3 M

HEBERE
(RREE)

MR EE
i #
-
& 3
7

EERRBIUHEERAR  (19845)

IEART
KEEFTZOVI—NTHE

XAI D3 (Japhaia nagna)
ARBERT

SEEK, 0.100, 0.320, 1.00, 3.20, 10.0, 32.0, 100 ms/L
MNHE: 5.2
772U 100 me/LidiiER FIRBEE

100 oL/ &5

ABR/HBE

WE/HBRR CHE/FE)

N0+1C

s, GRS (800 LuxbiF) /SHsing
B 0T R 75T 4 —EESF (LC/MS)
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OB OB R

1) REBETOBRYEBE
HBROSHOER, ATEOREEICHTIEEE, RERBEICBNT 91~102%,

BTEIEBNWT 5~102%CTHHo7=.

3 URHIREBROBER

(ng/L) 95 % SR (ne/L)
SBGERIREEE (BiC50) 4 313 ~ 9.77
0% R REE 0. 948 | —
100%EERERE | 32.1 -

3) ASESRIRBEHOME

(mg/L) 95% 14K (ng/L)
NI EME (BIC50) 45 3.18 ~ 9.77
0% HERHBE < 0. 095 —-
100% RERISEE - 301 —

3

19



Figure 1

Concentration-Immobility Curve

Immobility (%)
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= . B . UFFUVEEO,Q -PxFNDAdF I (Daphnia magna)
W45 SERARE 3R

" B F % : A030422-3
OB F K

1 BERAIA RFAY:  OECD {EZESTFR MHA RS54 Noo 211 T4 I Uy assy
SER| (19984F) |

D REFR AR EERREORE L)
AEZT7rrs— b CHE
y HREH . FA 2 P2 (Daphnia magna)
D BREMME : 2B
5 R EBRIRE @ AEEK, 0.500, 1.00, 2.00, 4.00, 8.00 mg/L
(FRIE1H) ZyH 2.0
6) RBEE ' 80n/B8
N & ¥ 0FB/RRE
8 HREDEK :  IE/RRE 055D
9 HBEE 20£1°C
10) @ B EPuk 168359 (800 1uxBAT) /BESRIRY
1) 5 W ¥ AEEEI wv Y57 BB (LC/MS)
7.

21



D RBRToORRMERE
RREOHHORE, MEEORETECHT IR, BRRHCBT 92~119%,

POKRNC BT BT~114% Th o 1,

2) 21HHIRERORER

(mg/L) 96%fEHEER (ng/L)
'%Ei DA DEHEIERE (LC50) 2.03 1.22~3. 35
50%*}&?@&%2%& (EC50) 4.65 3. 78~6. 34
BRI 0050 1.04 —
BAMERBE L0 2. 08 —
-8~

22



¢

Figure 1

Cumulative Numbér of Dead Parental Japhinia

10

Cumulative number of dead parental Daphnia

. —[~Control
——0. 500 mg/L
—¥%--1.00 mg/L
——2.00 mg/L
——4.00 mg/L }(
—4—8.00 mg/L
' *o—eo— . o/o - 0/
/ ’ / ) ./ T
l-l:_-/:/m/:gmx O—t— {3
0 ' 7 : 14 21
Days '

Values in legend are given in the nominal cencentration.
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e

Figure 2 Time Course of ZF1/P for Each Concentration Level

120 ¢
110 e —{—Control
: ——0. 500 mg/L
100 f----rrmnnna- —K—1.00 mg/L
. ' ——2.00 mg/L
90 prmmmemmoooee ~%-4.00 mg/L
A == 8.00
80 fovmmmmee b _ e/l
70 fF-----meeee- T e e e e
o. .
™~ .
e B0 oo LR
SN &
B0 e B
40 [rmmm e e
30 fr---mmmmmananl R Tty
2 frm o e e L
10 fommmm s s
0t w
0

Days

Values in legend are given in the nominal concentration.
~=~: ALl parental Japhnia were dead during a 2l-days testing period.
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OB EEE . EEY

= B DFFUEO, O-VIFINOEASTH (Oryzias latipes)

IR 52 EEERER
i OB & B : A030422—4
OB OF OB O
1) BRAKARIA: OBCD EFERFALTA RI12 N 203 BB EEER]
(199248 '

2 2 & F R Rk QUBFSCRBREOSREIE)
KEEF70r— NTHR

d K E2 W b AYH (Oryzias latipes)

H £ WM o 06EE ,

5 B OB ® F :  XMEWE, 10.0, 18.0, 32.0, 56.0, 100 me/L
(REE) SH: L8

B B EE : 50L/ER

T E B 1588/ HBK

S BRAEME ;0B HERK

% HEBBEE : U4xlT

0 ® B PO, 16RERIEH (1000 luxBLT) . SEERIES

) & F B BEREASOT TSI —EESH (LC/MS)

BB & E
) REBE ORI T i
RBRBOSFOME, MEEORE[IHT 2R, RENMBRICENTII~I03%, 24
EEHRICB N TI~103% TH - . .
2) 9ERFEISRBROPRHETEIREE (LC50) - 65.7 me/L (95% S8R : 30.0 ~ 102 ng/L)

%
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Figure 1

Concentration-Mortality Curve

Mortality (%)
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HBREEE
REE

ELe]

2,4~ Tz N-4-A 9‘-)Ix~.l-& 5 OBIE (Pseudokirchneriella subcapitlata) woitd 3

EEEERR

HEBRES
A040532

Y Wk

FRBE (FRCEPESRBRROFECOVWT<EELEEERER, IV 08K
(FERFEH1210025, Frls-11-138FE5, B
RAEFEEI11210025, 2003) (KATF, {EBESAMIA RSA D EHTD) CBHLTEE

B ERBR R CREEEIERER>

L7,

1) BEAR
2) SREHAR -

IERE (EERR) . ]RED8#E (100rpm)
T2EERT

S} RERIBE (REM)

HRBRE :

o) HEK :

6) #1EA RS EE
UE: 30

8) FEHA -

9 AT

FREK, BYAGERE, 0.120* me/L

¥ R ETT R SR E TORERR
BRI : 100 nL/L (N N-¥ AFMARAT3Y 6658)
100 oL/ 7558

6 7558/ BRI

MR LS 5510 cells/nl

23+2 C

65 nE/ml/s (BEEHRT 5 X IWEEAT) TEERE
(EBALE : +8% DAR)

mEER#I DT 974— (HPLC)
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w®w & :
1) BB & R B R OB R E e

BIEEOREEICHTZE81, REEERORBRICIBNT 8 %, REXTHROR
BEEWCBNT 13 $THo%. BEROOELEREL, ERVEOERELUEEAD
BEREL SN, BEBEOEHICRMEEOTEE (BEMETES) &HWE,

2} EREEOLRICL HEERE
PEAEEEEEE Erc50(0-72h) © D0. 059 me/L (O5%{SEXRE : BEHARRAD *
BARERZEBE NOECT (0-72h) : 0. 059 mg/L

3 &RiE TEEORBIC L 2EERE
FHARHEERE EbC50(0-72h) : >0.059 mg/L (95%{EHEEKRT : EHAR) *
BAMEZEHREE NOECD(0-72h) @ >0.059 me/L

R B A AT RE R SIREE (0. 120 me/L, BIEMEOFEEME : 0.059 ng/l) TOBREHRT
HY, HERWG%BTHo/izd, DERBE] EWiERERS%,

) BWEBOWEGZR

RERTHOBME T TONBEBEBROKE, BERICBNT, BHEBEOT{E X
M, IR, HHS) CHRBEEEDSNT, Ik, dBRERBLIUBKNBR EOHEED T
Mo,
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Figure 1

Algal Growth Curve of Pseudokirchneriella subcapitata

(Mean cell counts vs time during the 72-hour exposure)

1.0B+07
—e— Control
-+-0--- Soivent control
1.0E+06 —=— (.120 mg/L
2 //
& 1.0E+05 -
2 rd
5 P
N
/.
i ~
1.0E+04 //
Pl
//
L
1.0E+03 ' | o
0 _ 48 72
Time (hr)

Values in legend are given in the nominal concentration.
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Figure 2 Concentration-Inhibition Curve Based an 1, values Calculated from the Growth Rates

110
100

T (%)
3

0.01 0.1 1
Concentration (mg/L)
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ARELE
REE

=
2,4V 7 e 2 AR F N F DA I P a (Daphnia magna) WxT A
SRR ERER

BREE
A040533

AEBFE
ARBE, [FRCEMELECHRIRROFECOVT<HBEEESRR, IULvas
PR ERB R CAEAMRIERNE> | (EAKE 1121002 B, TR 15-11-13 BFE 2 B,
BRIRAEZESE 031121002 5, . 2003) ICHEHL L TEE LA,
D&REFRN: O bk (UERRICHRBRIRO2ES TR
2) B - 48MFH
ARBBE REM _
SHBE, BHAIGHER, 0.0300, 0.0420, 0.0600, 0.0850, 0.120 mg/L.
(727210. 120 me/LIXRBATKRB I EERm@MED) AW 14
BPRIREE—5E : NN~V SFMEMTIY 1000 L/L
4RI E - 100 mL /735
5)EH - 4 5RABRK
B)HERAENE . 208 /HEK (5FE/EE)
T RBIRE - 20%] °C '
8) FRHA - - EEPNE, 16BFREEH (800 lux DUTF) /SEERIRY
NRHHFE:  EElEFs n~ S F7 +— (HPLC)
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S

1) BRI OB ERE
RREFOFRDERELSN OER, AEEORERCHT 2841, RBRRFRE
BT 82~03%, TD2UREREZIZBNT 62~T4% ThoTz,
FRBRsHICBWT, EHEARLLZVWRRIEI Y, £9%2 AhBBREDOE I BEER
SRBETH oz, LiedioT, BERYBBREOTRMSERIL, EP~0OBTLD
bOLBZ BRI,

2) 24 WREFEROWR
EEEIKEEREE (BC50) : 0.091 mg/L ( 95%ZEEKM - 0. 082~0. 106 mg/L )
O%HERERE - 0. 046 mg/L
100% PR RASIRES ¢ > 0. 096 mg/L

3) BEHEZFHRORTR \
eRER A SEREE (EC50) - 0.057 me/L ( 9S{EWERERY : 0. 052~0. 063 mg/L )

0%FEERFRE - 0.031 mg/L
100% R FRABTREL - 0.096 mg/L
_8_.
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Figure 1

Concentration-Immobility Curve
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ABREFEE
BREE

= H
24~V T 2 A A F N1 T D A XA (Oryzias latipes) Wot3 5 AN RER

ABRES
A040534

BB

AHEE (FHCEDEZECE3RROFEC W T<EREREERS, Vo8l
PR ERBR R A AR > | (ERREL1210025, FE15-11-138F%E25, B
PREFEH0311210025, 2003) ICHMLL TEEL -,

D FREFN . AR CEFHECHRREOLSEPTR)
KEEF 70y — b CHE
2) REHME - 6RH _
3 REEE - ﬁﬁglz BIAIRIEEK, 0.040, 0.055, 0.075, 0.100, 0.140 mg/L
GRiE (FRBRREL AT A R D)
5B 1.4
BhAIREE—7E : 100 1 L/L (N,N>vf}TW$wA?sb*ﬁEﬁH)
4) RBHEE : 50L/5%
5) & ¥ 1FBRAERX
6) #REME . 10B/ARK
N RBREE : 2421 C
8 B B . ZEPUE, L6BFREIEA (1000 luxPlT) /SEFRIRE
9 & M ¥ BEEEIu~-SFT74— (HPLC)
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1) BB OBy
HBRIEOSMORR, AEEOREECATBEEE, HEERARC I T8T~03%,
24RFFBRICB N TLR2~E3% Thott, BREBRIOZLZERIBERHEOERICLE b0 L
Z b, _

2) 96RFRISER O SBIERE 1C50)  : >0.092 mg/L (95%ISHIXE - BHRa)

3 GHMEBEOIUECRERE  : 50.092 ng/L

4) 96HFHIBIER DI00%FETRIKIRE  : >0.092 mg/L
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Table 2 Mortality of the Medaka (Oryzias latipes) Exposed to the Test Substance

Nominal Mean® Measured Cumulative Mortality {Percent Mortality)
Concentration Concentration
(mg/L) {mg/L) 24 Hours 48 Hours 72 Hours 96 Hours
Control o 0 (0 8..0) 0 (M [ eLY)
Solvent Control 0 (@ 0 (0 0 (0) 0 (0)
0.040 0.025 0 (0 0 (0) 0 (0) 1 10)
0.055 0.037 0 (0 0 (0) 0 (0) 0 (0)
0.075 0.050 ()] 0 (O 0 (0 0 (0 -
0.100 0.064 0@ 0 (0 L0 (0) 0 (0)
0.140" 0.092 0 O 0 O 0 (0) L ()]

a: time weighted mean

b: The maximum attainable concentration under the present test conditions and preparation methods.

_19_



m-—bhO7 ) COERERBAEHER E’Pseudoktrchnerzella
subcapitataZ W TEEL .

B, 6IREEX[100. 40.0. 16.0. 6.40. 2.56% TX1.02 mg/L(Akk
2BRUIRK, FEEFE72RH, HEEE230C, HETICX
SIRAGKE L TOJEREC0~120 1 E/m’s, HEEHEH). EEHE
EDEEFTI00E/ M Tiro /. BEEOLERITHIBEICLST
Wz,

TR, BRRTOERWERBE L. SERBETRRE
BEICHL T953~101%. EBRTHETIH96.8~988% TdH /.
B R TR IR E O RRINE I EGETHE OB ERE 2 AT R
FRICL7ZB598.1. 387, 15.6. 6.28. 254&0‘1 01 mg/LITET
WTEHLE.

A B T ER, 24-48R R U24-720 i S R IC X > TEH
L%m-= b 07 =Y > ®EC50(0-72h) . EC50(24-48h) & OF
E,C50(24-72h)13-E31EN15.2, 346K T 384 mg/LTH o7z Fie.
A R BRR T AR, 2448k R D24 2R A BB TORAREE
BE(NOEQILENTNG6.28. 15.6%Tf6.28 mg/LTdH - /=,

1-
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m-= hbaEF=12 (CAS.99-09-2)

O ERshR

Survival (Humber)

1.0E6

5.0E5

1.0EG

5.0E4

’% —un

0 zeomean(ms

L O
1.01 zeomear

ew oo
2.54 zeonear

-0
6.28 geomear

L wa By
15.8 zeomear

T
38.7 szeomear

omem
93,1 geomear

Incubation time (hour)

Time course pattern of Alzee Growth Test
39092
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@ FERdhH

Rate(%4)
106

a0
a0
70

60

B0 fe--

4
30
20

10

........... et pea

/ 0-72h
A Rate

® wHHfE

i0 100
Concent rot jon{zeomean{me L)}

Dose-response curve for ECB0 of Algae Growth Test  (Probit method)
33082 .

0-72hErC50 (FEREIZZE-IK) =43 mg/l
0-72hNOECr (EHIEIZE-3<) =6.3 mg/L
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[0

m-= k07 =V DsREatEKEERREL4I VT
(Daphma magna) ERNWTERBLE,

B 1BRK 2082 L, 5:%@:[;&%%& 10.0, 7.14. 5.10,
3.64 B Tr2.60 mg/L(AH1H) R EE, Kig20+1T, HBK %
RELBWIEARTIFo 72, )

TORR, FELUZHBRP ORBYDEBEL. RTREDIS
~98.7%DEEICHERF S N Tz, ARSI EERE ORMNE

MG OREIRE A EBRERFRICLFES. 9.78. 7.02. 5.01.

3.56 5 1256 mg/L)IITHEDWTHH L,

TORR. m-Z o7 =) /@24H#F'iEC50(—i5§IiEﬁ<EH§{EE)
(3>9.78 mg/L. 48KFHIEC50139.08 mg/LTH > 7=,

48z BT B 100%1&%@%%@2%5& 75 B 0D 1 P T
S EESNEhoT. T, 0%FKEE RS EEIL7.02 mg/l.
NOEC(l AZEREIBE)I3.56 mg/LTH o 7=,

-

40

E03-3198



100 ¢

Immobility (%)

=)
(=]
T

20 F

E03-3198

Measured Concentration (mg/L}

Figure 1 Concentration-Immobility curve at 48hours
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m-Z N T 2V DA A I P 2 q(Daphnia magna)l” X %R

ABREERL .

ABE. 155K 1052 ALy, SIBEEXERAEIEEE  1.00. 0.500. 0.250.
0.125% 7700625 mg/L(A 2.0k THERX, S2HF28/H. ki
20+1C. 3ESEOEE THBROEREHWT B IR T o 7.

TORE, HBRPOHBYEREIR. REREICHL T3~
103% THo e, BEBRRRIIREREORFMELSEEHREDORE
REEZHEREIRICUZEE, 0.998, 0499, 0.246, 0.122 71100617
mg/L)iZ BTN TEH L=,

m-=hOF7ZD) O BRIICBIREI D I0OEEKTEE

(LC50)1E>0.998 mg/L. 50% %A FHREE(EC50)i20.359 my/L, /I
FRRE(LOEQ)IT0.246 mg/L. A ERE(NOEC)IF0.122 mg/L'T
Holz,
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Cumulative number of dead parental Daphm'a

10

—#—— Control
-- 0 - -0.0617 mg/L
——0.122 mg/L

-- 0 --0.246 mg/L
—&—0.499 mg/L
-~ & - -0.998 mg/L

E03-3199

Br-tr D B -B--B--B A4

.
-

O -@--A--A-0--0--CG-0--C--0-0--0--0

Exposure time (day)

Figure 1. Cumulative number of dead parental Daphnia.
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Figure 2, Mean cumulative number of juveniles produced per adult alive( Z F,/P).
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m-= hO7 U DOHEHBEZEERRE & X ¥ 5 (Oryzias
latipes) % AW TEBE L /=

BRI, 1BRIKI10EEH W, SBEXYEEE  150. 107, 76.5.
547K T39.0 mg/L(2 b1 4) B Uit IR X . B2 i o6m% i, ki 24+1C,

REFHSFFHRICHRBROSBRERRT 5 E AR TH o 2. T,

REMIH, BOPRLT L—3 = > 2R LI

TORR. BB ORI EEE L, REMBETIIREIEREC
L T98.6~100%. HKETTId98.6~99.6%H -7, BEEIIHE
B ORI E FI5(F10 ORR E B E % Bl B EE O RN E L5
FRICLZHE. 149, 106, 75.9. 544F 1386 mg/L)ic TN T
BHL~,

E03-3200

TORER m-= b O 7 2 Q48R BILCSOCE R R ILIRE X142 -

mg/L. 96BFHEILCS0Id89.7 mg/LTH - 7=,
96RF I BT 2 100%5E 1 B KIREE 1L 149 mg/L. 0%FET- B REsld

544 mg/LTHo7. Fio, AR TONOECHR K EL BB HN138.6
mg/LTHh o7z,
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Mortality (%)
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Figure 1. Concentration-mortality curve
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OECD SIDS : " M-NITROANILINE

FOREWORD INTRODUCTION .

M-NITROANILINE
CAS N°: 99-09-2

UNEP PUBLICATIONS
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Identifiers, Physical and Chemical properiies 73

Substance

End Point
Chemical Name
Common Name
CAS Number
RTECS Number

Synonyms

Aniline, m-nitro-
m-Aminonitrobenzene
C.L. 37030

Daito orange base R
Diazo fast orange R
Fast orange M base
Fast orange R hase

Hiltonil fast orange R base

Naphtoelan orange R base
m-Nitroaminobenzene
3-Nitroaniline
m-Nitrophenylamine

Properties & Definitions

Molecular Formula
Molecular Weight
Melting Point

~ Boiling Point
State
Vapour Pressure

Oclanol/Water Partition
Coefficient
Water Solubility

Impurities

General Commenis

Overall Evaluation
NEEDS FURTHER WORK

SIDS INITIAL ASSESSMENT

IDENTIFIERS, PHYSICAL AND CHEMICAL PROPERTIES
Benzenamine, 3-nitro-
m-Nitroaniline

99-09-2
BY6825000
Amarthol fast orange R base
Azobhase MNA
C.l. Azoic diazo component 7
Devol orange R
Fast orange base R
Fast orange MM base
Fast orange R salt & -
MNA
Nitranilin
meta-Nitroaniline
3-Nitrobenzenamine
Orange base irga |
C6HBN202
138.14
114C
306C
Solid

3.1E-6 kPa(2.3E-5 mmHg)at 25C
log Pow = 1.54 at 25C calculated

1.14 g/l

The tested chemical could contain <1-3% impurities. Purity of

industrial product unknown.

For VP the value 1.7E-5 kPa at 40C was also reported (gas saturation method
applied OECD Guideline 104, GLP: yes). For Log Pow the value 1.37
{measured) was also reported (OECD Guideline 107, GLP: yes). Non-volatile.
Stable in neutral, acidic or alkaline solutions.

3-Nitrobenzenamine Is non-volatile stable solid, and the production volume is 13 tonnes/year for 1990, 16
tonnes for 1991, 7 tonnes for 1992 and 0 tonnes for 1993, respectively, in Japan. The production volume in
Germany is 454 tonnes for 1972 and 2270 fonnes for 1976. Canada also produced less than 100 tennes/year.
This chemical is used as raw miaterial for dyestuff in closed system.

This chemical is stable in neutral, acidic or alkaline solutions, and is classified as "not readily biodegradable”
and "low bioaccumulation potential”,

The fact that the chemical is moderately toxic to daphnids, slightly toxic to fish and algae, implies the
environmental risk presumably to be low. The PEC is lower than the MTC.

The chemical showed genotoxic effects in bacterial test, non-bacterial test in vitro and micronucleus test, and
| OAFI for repeated dnse toviciftv was 15 mnlkaldav and NOAFI for raprodictiva tnxicity was A0 mafknldav in

IRPTC Data Profile
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74

Identifiers, Physical and Chemical properties

male rats and 5 mg/kg/day In female rats,
Daily intake of 3-nitrobenzenamine was estimated as 8.17E-7 mg/day from calculation using MNSEM 1451
exposure model.

ENVIRONMENTAL EXPOSURE
ESTIMATION OF ENVIRONMENTAL FATE, PATHWAY AND CONCENTRATION
Comparison of calculated environmental concentration using several models:

MNSEM Mode!:

Air 2.64E-12 ug/L; Water: 3.62E-4 ug/L; Soil: 1. 23E—4 ug/kg; Sediment: 3.83E-3 ug/kg
CHEMCAN2 Model:

Air: 6,05E-13 ug/L; Water: 3.62E-4 ug/L; Soil: 4.04E-8 ug/kg; Sediment: 6.48E-4 uglkg
CHEMFRAN Model:

Air: 6.50E-15 ug/L; Water: 3.62E-4 ug/L; Soil: 1.99E-9 ug/kg; Sediment: 6.48E-4 ug/kg
UKMODEL Model:

Air: 5.41E-11 ug/L; Water: 3.63E-4 ug/L; Soil: 1.63E-3 ug/kg; Sediment: 3.26E-3 ug/kg

CONSUMER EXPOSURE

The chemical suhstance is fully changed to other substances (dyestuffs and m-nitrophenai). So, there are no
actual use of this substance itself and there are no emission and no exposure to consumer.

OCCUPATIONAL EXPOSURE
Production is done through reaction and purification operation. Basically there are no emission and no exposure

to workers except drying and packaging process. No data on work place monitoring have been reported.
Occupational exposure seems to be low.

"CONCLUSION

In conclusion, 3-nitrobenzenamine is persistent, and ecotoxicological tests showed moderate toxicity. In
toxicology tests, the chemical showed genotoxic effects in bacterial test, non-bacterial test in vitro and
micranucleus test. In the case of applying the OECD Provisional Guidance for Initial Hazard Assessment of Full
SIDS, this chemical have to perform risk reduction. However, this chemical is used mainly as raw material for
dyestuff materials at closed system, and there are no other information on exposure. Therefore, although
exposure to general population through environment may be low, occupational risk should be considered from
its genoctoxic properties. . ;

f
A

RECOMMENDATION .

Based on the genotoxicity of the chemical, we concluded that further work should be considered.
Manitaring and risk reduction in work place of the production site should be considered from its toxicological
properties. Also, continous international information gathering on exposure is recommended as further work.

IRPTC Data Profile
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104 Aquatic Acute Toxicity

Study
End Point :  AQUATIC ACUTE TOXICITY
Chemical Name :  Benzenamine, 3.nitro-
CAS Number ;o 99-09-2
Species/strain/system :  Orange-red Killifish (Oryzias ladipes)
Exposure Period : 48h
Dose / Concentration > 86 mglL

Test Method and Conditions

Test method : JIS K0102. Static test. GLP: no.
description

Test Results
Organism Medium Spec. Route Lifestage Sex Effect Effect Commenis

FISH AQ FRESH [.C50 LC50 for 48 hours = 96 mg/L{wiv).
(Reported as ppm(wiv)).

References
Secondary Reference : ISIDSP* :
QECD/SIDS. Screening Information Data Set (SIDS) of OECD High
Production Volume Chemicals Programme, (1994)
IRPTC Data Profile
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Aquatic Toxicity 105

Study ' .

End Point : AQUATIC TOXICITY
Chemical Name :  Benzenamine, 3-nitro-
CAS Number ;99092
Study type .  LAB
Test Subject o
Organism Medium Specification Route Lifesiage Sex Number exposed Number controls
ALGAE - FRESH |
Species/strain/system :  Algae (Selenastrum capricornutum)

Test Substance
Purity Grade D »99%

Test Method and Conditions

Test method :  OECD Guideline. GLP: no
description

Exposure
Exposure Period > 72h

Test Results

Affected in
Organ Effect Rev. OnSef Sex Exposed - Controls

‘ EC50
ECS50 for 72 hours = 20 mg/L(w/v). (Reported as EbC50 = 20 ppm {wiv)).

References
Primary Reference :  #UREAF*
Unpublished Report on Toxicity to Fish Test conducted by Environmental
Agency, Japan
Secondary Reference : 1SIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of OECD High
Production Volume Chemicals Programme, (1994)

IRPTC Data Profile
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106 Aquatic Toxicily

Study | .

End Point ; AQUATIC TOXICITY

Chemical Name :  Benzenamine, 3-nitro-

CAS Number : 99.09-2

Study type . LAB

Test Subject

Organism Medium  Specification éoufe Lifestage Sex Numberexposed Number controls
CRUS AQ FRESH
Species/strain/system . Waterilea (Dr':lphrﬁa magnaj)

Test Substance
Purity Grade D »99%

Test Method and Conditions

Test method :  OECD Guideline. GLP: no. Probit method used to calculate values.

description .
Exposure

Exposure Period : 24h

Test Results

Affecied in
Organ Effect Rev. OnSet Sex Exposed - Conirols

ECO
ECO for 24 hours < 0.1 mg/L (wi). (Reported as ppm).

EC50
ECB0 for 24 hours = 36 mg/L (w/v). (Reported as ppm).

EC100
EC100 for 24 hours = 100 mg/L {(w/v). (Reported as ppm).

References
Primary Reference ;. #UREAF*
' Unpublished Report on Toxicity to Fish Test conducted by Environmental
Agency, Japan
Secondary Reference : 1SIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of GECD High
Production Volume Chemicals Programme, (19924)

IRPTC Data Profile

52



Aguatic Toxicity 107

Study | B

End Point : AQUATIC TOXICITY
Chemical Name ;  Benzenamine, 3-nitro-
CAS Number . 99-09-2
Study type : LAB
Test Subject
Organism Medium Specification Route Lifestage Sex Number exposed Number controls
CRUS AQ FRESH

Species/strain/system :  Water flea (Daphnia magna) '

Test Substance
Purity Grade o »99%

Test Method and Conditions

Test method :  OECD Guideline. Static test. GLP: no
description :

Exposure
- Exposure Period ;o 21d

Test Results

Affected in
Organ Effect Rev. OnSet Sex Exposed - Conlrols

NOEL
No observed effect concentration (maximum) for 21 days = 0.5 mg/L (wi). (Reported as ppm (wiv)).

First observed effect concentration (minimum) for 21 days = 1.6 mg/L (w/v). (Reported as ppm (w/v)).

References
Primary Reference ;. #UREAF*
Unpublished Report on Toxicity to Fish Test conducted by Environmenta!
Agency, Japan
Secondary Reference : !SIDSP*

OECD/SIDS. Screening Information Data Set (SIDS) of OECD ngh
Preduction Volume Chemicals Programme, (1994)

IRPTC Dafa Profile
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108 Aquatic Toxicity

Study . ' .

End Point o AQUATIC TOXICITY
Chemical Name :  Benzenamine, 3-nitro-
CAS Number . 99-09-2
Study lype > LAB
Test Subject
Organism Medium Specification Route Lifestage Sex Number exposed Number controls
FISH AQ FRESH '
Species/strain/system :  Orange-red Killifish (Oryzias ladipes)

Test Substance

Purity Grade : >99%
Vehicle - Solvent : {DMSO: HCO-40 = 4:1)

Test Method and Conditions

Test method :  OECD Guideline. Semi-static test. GLP: no
description

Exposure
Exposure Period :  2486h

Test Results

Affected in
Organ Effect Rev. OnSef Sex Exposed - Confrols

LCo
LCO for 24, 48 and 76 hours = 36 mg/L {w/v), for 96 hours = 20 mg/L. (All reported as ppm (wiv)).

LC50

LC50 for 24 hours = 158 mg/L, for 48 hours = 71 mg/L, for 72 hours = 62 mg/L, for 96 hours = 67 mg/L. (Al
reported as ppm (wiv)).

LC100
LC100 for 48, 72 and 96 hours = 117 mg/L. (All Reported as ppm {wiv)).

References
Primary Reference :  #UREAF¥
Unpublished Report on Toxicity to Fish Test conducted by Environmental
Agency, Japan .
Secondary Reference  : 1SIDSP* :
' OECD/SIDS. Screening Information Data Set (SIDS) of OECD High
Production Volume Chemicals Programme, (1894)
IRPTC Data Profile
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BRiEE

* F8
S-EZN-1-2 2 O~FE OB (Selepastrum capricornviom =43 S REEERE

HBES
A000470-1G

;U-i:

By hik :
AL, OECD fLZ#RF A MHA K502 No. 201 T9RiE RIS  (19846) |-

LTERELE, _ A

D #ERY e : ~EN-1-3 7 onFr

DEEHFR: kR EER) , K SEE (00rom

3) gt Selenastrum capricornutum (ATCC22662)

4) REHR - T2RERT

0) BABRIREE (FR7EHE)
HEK, BFMEK, 2.50, 445 7.91, 141,
25.0 mg/L (S HAIEEBERE) '

(A %91 8) _

BORIBEE—5E - 100mg/L (HCO-40, ¥ AFMARATIF f5F)

6) AR E 100 ml (OE CD#g) /74

T) B - IERHRBRE

8) IHRMEASIREE - 110" cells/uL
VREREE: 2342 C

10) FEBT - 4000 lux (£20%DLTEP, 73 XA OHE M) TEREN
1) s HAZOT " FS57.40— (GC) -
_7_
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) BBRR T OB EIRE 7
B O ORR, RERBNORNEEOREMIINTIHEN 0% EBA BB S

o RizH, TEOEFREOEHICIMARORBEBELA L,

D AERBRTEROLEIC L SHEERE
S0%AERMERE EbCS0 (0-72) © D>13.9 me/E (90 %ISHEKRT : BEHRW)

EAMEIERRE NOECb (0-72) : 1. 68 mg/L

) EEREOHEI L2 HEBE -
S0 AERMBEIRE Erch0 (24-48) @ >13. 9 me/L (95%{SHEERT : BHIZFRTED

BAEERRE NOECr (24-48) >13. 9 mg/L
- S0%AERMEERE ErCo0 (24-72) © >13.9 mg/L (5%{EHERRT : EHAT)

B AIEMEFEEE NOECT (24-72) : >13. 9 mg/L
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4-E =17 a~F s (CAS.100-40-8)
@ AR

Survival(Number )
JEB

——
0 Geo, meanin

e 2
0.3893745 Ge
5.0E5

w-- -

0.B853571 Ge

o -0
1.22523b Gec

A
2.28427% Gec
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T

4.043938 Gec
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Time course pattern of Alzae Growth Test
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@ FHikE

0-48hErC50 (FERIEIZE-I<) >4.0 mg/L
0-48hNOECr (FEBAHEILES) =22 mg/ll’
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ELEREFEH
REE
*_ &

311}

SEZN-1-2 2 unFe0AF 2T (Daphnia pagna) WS SRR ERER

g
A000470—-2G

i

B!c

HERL B

AR, 0ECD {L2RF A MHA K512 No.202 T3

UEERE  (1984F) KERLTEELE.

DEBHE
DRFLH

HREBHIRE : A8HFR
o) BURIRE (RREM)

4-EZN-1-ranFil
AR (URBRICEBEOSBRESH) , KH27F 7022 — N TRE
NEEREY .  FHFA I (Daphnia magna) '

PrO¥, REEKEERRS &

MR, BrAPEREK, 0.250, 0.530, 110, 2.40, 500 mg/L

BYEIBEE—E : 25 me/L (HCO-4035 TN »VlATIY M)

H #2010
6 EHBkE: 100 oL /AR
T) B ABB/ BB
8) iAW - WEHBRK (69 5%2)
ORBREE:  20+1C
10) FE9H : 165788, 81 R
1D 3 HZRZOv RF574— (GC)

1
,
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R |

) BRI OB R |
RRMOPFORE, MEEOREMICHT RN, £0%EBIBERD 57k

B, BEOFHICRREEORATSEEE L,

%) 2 BEREBEORE
EREKIAEBEE (BiC50) : > 2.88 me/lL  (O5%ISMEET : BIHAT)

BAEERERE (NECI) : ' 141 meg/L
100 % BHERIKIBE - > 2.88 mg/L

3) 43 IFRIMBEROBR
FRoERBERE (EiC0) 187 me/l (95%{EHERM : 1 41~2.88 me/L)

BAEERIRE (NOECI) - 0. 598 mg/L
1% HEREREE : 2. 88 mg/lL
_8._
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Figure |

Concentration-Response {Immobility) Curve
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#

BEA

yl!Li

-E -1 7 ONFE DA F E -0 (Daphnia pagna) Vo6 5 BIEREHE

ol

SR

')ujl!Ll

A000470-3G

¥l

[

FEERIE, 0BCD (2R FABHA BRI INo. 211 T423 P O%mEslR1  (19984)

CHEHL L TR L .
) #BwE : 4-Yol-l-2ZonFi>
NREFX . FiAR (EHERROLBEET)
KEEF7O— NTHE
N LY . AA I (Daphnia magnd
ARG 2100
5) BRERIBEE (REME) |
' WIER, BiESEER, 0060, 0.160, 0.440, 1.20, 3.20 ng/l
A 2T |
BHAIBEE—E 1 51.2 ng/L (¥ AFMBMATSE B TX HCO-60 BEAD)
6) BEANCE © 80 ul /A |
T) ¥R 107588/ R
8) AR - 0B/ HRBRK (/558
O FHBRIBE :  20£1T
10)FE8E . 16EFRAE,/SEERARL
IDSHE:  HARZORETS74— (GC)
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i

1) BB OB IR EE ‘
REEOMTORR, MEEORTEINT 2EIE7, +20%EBA S D27,

REOHEHICIHEEEORRNEFISEZ RV,

) 2 HERERORES

B3 UL OOLMEERE (L0500 : > 145 ng/l
| (95% S HRECR : FHIRAD)

50% BRERRERE (EC50) 0. 915 mg/L
(95% 54BN - 0. 783~1. 10 mg/L)
BAEIEREE (NOEQ) - 0.227 mg/L
B/MEREEE (LOEC) 0.5123 me/L
_8_
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Figure 1 Cumulative Numbers of Dead Parental Daphnia

10 - ,
—+Control
= —k—~Solvent control
fg ~o—0, 060 me/L
= 8 %0, 160 me/L
{g —o—0, 440 mg/L
= =120 me/L
= ——3,20  mg/L
= 6
3
s
£
& -
E
=
E s
E /

0 : 7 ' 14 ' A
' Days

Values in legend are given in the nominal concentration
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Table 4 Mean Cumulative Numbers of Juveniles Produced per Adult Alive for 21 Dayé (ZF1/P)

Nominal Days ,
Cone. 6 7 8 9 1of 11l raj 13 i4f 18] 16] 17] 18] 19] 20] 2]
Control Jo.0 0.0] 10:7| 10.7y 10.7 31. 9| 32 1f 32.1} 34.8] 61. 2} 61.2f 61. 2] 85.4] 85.5{ 85.5/104. 4
Solv.. cont. | 0.0f 0.0| 12.7f 12:7] 12.7) 30.8) 40.1j 40. 1| 65.4f 75.7| 75. 7} 75. 7[104. 6{104. 6104. 6{127. 2
0.060 mg/L [ 0.0] 0.0f 10.9f 10.9] i0.9] 33.6| 34.3 34.3| 42.0] 48.0f 48.0| 48.0| 78.4| 79. 1] 79. 1| 106. 1
0. 160 mg/L | 0.0 0.0 13.3| 13.3) 13.3) 4L 0f 41.5| 41.5] 73.6| 77.2| 77.2{ 85. 7{105. 7} 105. 7| 105. 7] 132. 3
0.440 mg/Ljo.0f 0.0 96 9.6 9.6f 28.8| 29.2f 29.2| 63.0f 63.0} 63.0f 72. 4] 90.2} 90. 3} 90.3]115. 9
120 ‘mg/L | 0.8f 0.0] 6.9 69 6.9 21.50 20 6| 21. 6] 49. 8 49.8| 49.8} 62. 6] 77.4f 77.4| 79.9]103. 9
3.20 mg/Ll0.0l 00 00f 31| 36/ 36! 7.6 7.6/ 8.6 123 123 13.5[ 33.6] 33 8] 338/ 33.8

Figure 2 Time Course of ZF1/P for Fach Concentration Level

160
150 j o e e e e e R e e o e E R g m n e e e e+ a o me e e = R Rt rm e m mmmen t a b e o m mm g nn s mm oo
140 £ —{3—Control
: —&—JSelv. cont.
130 oo —o—0.060 mg/L
120 - —%—0.160 mg/L
110 F —o—0. 440 mg/L
F ~x1.20 mg/L
100 prrl ——3.20 me/L

ZF1/P

80 -
70
60 fe
50
40 §
30

10 fo

0 [

Days

Yalues in legend are given in the nominal concentration
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HEBRERE
RiEL
% =
-V N-1-2 7 aN\FE2DEAFH (Oryzias latipes) Wi 22 SRR

HEEE
A000470-4G

AR
ABE, 0ECD {EFEMTAMH A BS51 2 No. 203 FAdmsstEslsRy  (199248) lo¥eim

UTERL /. .

) #BE © 4P o)-1ei Otk

FJEHR AKX CARREICHERBOSRERM) , KEET 70— THE

3)HEEA A - b AFH (Oryzias latipes)

4) BREHME 968

o) BEE BREE : oEK, BEWEK, 1.00, 1.80, 3.30, 6.00, 11.0, 20.0 mg/L
I %01, 8 , -

) e BTAIREE 100 mg/l QIC0-40, P AFINFILLAT I REA)

b) BUERHE 5.0 L/ =%

) EEC: 155 /BBK

8 hiddE - 0B /HRRX

0) HRERIREE - 24+1 C

10) H&HA - ERE, 16kRIE, - SRE IR

1D S ¥ris - HAZOI bS5 74— (GC)
i

) RBHPORBWERE | HBROAMTORE, BEEOREMICHT DE &ML 10%
RRABENDSD, HEROBHICHAEEORATHESR A VE,
2) 96 FERIDEHHIEIREE (LC50) - 4. 60 me/L (95%{SHEEKM - 3. 08 mg/L~5. 98 me/L)
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Figure |

Concentration-Mortality Curve

Mortality (%)

100

1 14
Concentration {mg/L)

100

——24 hour
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—— T2 hour
—6— 96 hour
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CN-AFAT =Y OB (Selenastrum capricornutum) \ZH$ B ERBERE

BEE
NMMP/E97/1050

?ﬂ

ﬂ

BREIE
ABBRIT, OECD {LERT 2 b A4 ¥4 No20l [SEAREERR) (1984%)
L TEETD, . '

1) %&ﬁ%ﬁ : N-AFATF =V

%) BRI : & 5% (100rpm)

3) EEAPIE: Se]eﬁastrum capricornutum (ATCC-22662)

4) BE : 23+2 C

5) ZEEHR . 72 BFE

6) BERUEE 100 mL (OECD #5ih)

7) B 4,474 ~ 4,524 lux (EFEH)

8) FIHARRREIREL 1% 104 cells/ml, _

9) RBEE (RE) } XEBX, 0.14mg/L. 0.39mg/L. l.lmg'ﬂ;\-S.lmglL\

8.6mg/L. 24melL
10) BERIEFOWBRMEOSH: HPLC ¥ (RSB, HKTH)
2 B
)& B i T OERO LI L 5 EEEERE
EbC50 (0-72)= 3.75 mg/L (95% E4EEM : 8.06 mg/L. ~ 4.65 mg/L)
myEEE (NOEC(EMRE 0-72) = 0.14 mg/L
(LERER. 2TREECESE)

7_
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DEREEOUBIC L 5 ERAERE
ErC50 (24-48) = 24 mg/L Ll L (95%RHKM : REbAdok)
EPERE (NOECGEEH 24-48) = 8.6 mg/L

ErC50 (24-72) = 24 mg/L At (95%EEERM : KT HAhnoiz)
WY ERE (NOECEHE 24-72) = 8.6 mg/L
(FERBER, &£ TREERESHE
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N-AFnF7=1V> (CAS.100-61-8)

O EfdhiR

Surviva | (Number)
1.0E7

L ot ]
9 AEIFH0
Cr—
5.0E6 0.116 B{IF
<
0,317 STF
1.0E6
P~ -0
0.923 3ATF
5.0ES B
2,668 M
h‘?——-‘?
“ |.0E5 7,487 BafEsE
H— X
20,374 Hfa
5.0E4
1.0E4

0 24 o 48 72
Incubation time Chour)

Time course pattern of &lgee Growth Test
100618
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R

Rate(2s)
100

90
80
70
80
O S
a
30

20

10
Concent rat fon{ a7 FE39(ne/L))

Dose-response curve for ECB0 of Algae Growth Test
’ 100618

==
T

@ FHEEE

0-72hErC50 (REMEIZFESL) >20 mg/L
0-72hNOECr (RRfEIC£3<) =0.32 mg/L

/1

100

{Probit method)

B—rh
0-72h
Rate



RREE
RBET
S | , _
N-AFAT =V rDFFI V3 (Daphnia magna) W3 5 iEEKEERR
BREES
NMMP/E97./2050
N Pakery
AFBIZL, OECD {EFRT A MHA FT A4 No.202 S D0 ofE, SEBNKEEREL T
UETERER)  (19845F) I\ LU TERL -,
DERME N2 FAT=VUr
) BEBEHE |5, - _
NEREY : A I Y2 (Daphnia magna)
1) REHH : 48 FEH _
5) L D 1 BERRMAE 4E
6) &8 (20 H/ 1 ER (18IS 58T 1 BEK 20 5)
TRBRRE i BEX. LOmg/L. 1.8mg/L. 3.2mg/L. 5.8 mg/L.

10.5 mg/L BEU18.9 ng/L (AH 1.8)
QY HABRKE 100 ml '

o) R5  SEPUSK, 16 BET, /8 RERIRE
10) %‘&ﬁﬂciﬁ : 20£1C
7 =2 '
D24 B RZEOBR

24 ISR R E R (E1C50) =11. 83mg/L (95%EHEXM: 9. 38mg/L~16. 12ng/)

DB FHEBROER

48. PR S SR S B A (BIC50) =5. 58ng/L (95%(S#RXPI: 4. 5lmg/L~6. 96mg/L)

B RAEERFREE (NOECi) =1. Omg/L
100% B E B (SR B =>18. 9ng/L
(t%ﬁﬁm\érﬂﬁﬁm§d<ﬁf%5)
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Figure 1 Concentration—Response Curve of N-Methylaniline

Mortality or Immobility in Daphniz magna
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.
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=
miER
£ m

N-AFAT =V wOFAF IV (Daphnia magna) o3+ 2 CHEEERR

H

BET
NMMP/E97/3050

B ik
A BRI, OECD {bB&ET A PHA FTA4 2 No. 202 TS V0¥, REBKEERRB L
UHRERS)  (19844F) (AL THM L,
DEBBE NAFAT=YY
NBEFE ¢ AR (BA3E/E)

jil#

DERED . FFA Y3 (Daphnia magna)

HBREHF  : 21 B

5) 8 . IBERCHE 4K

6) M3 D 0B/ 1TRER (1EICHE 0HETIREK 405 _

T RBREE : RERX. 0.32mg/L, 0.57mg/L. 1.03mg/L. 1.85mg/L. 3.33mg/L :%J:ﬁ

6. 00mg/L (Z:k 1.8)
ERBRIEE ;400 mb
9) FBHA : B, 16 RFRIE /8 BRI
10)3REAKR - ¢ 20£1C |

B2 &
1) 21 BEOE I Vv aDEEEFERE (LC50)
_ = 177 mg/L (95%EFEKME : 1. 48 mg/L~2.14 ng/L)
2) 21 RE® 50% HFEEERE (ErC50)
= 0.59 mg/L (95%EEIEKM : 0.51 mg/L"vO. 68 mg/L}
3) BAEIFMARE (NOECr) = 0.29 ne/L

_.8._.
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4) MNER ETEZORD oD BIEBE (LOECr) = 0.54 mg/L
(EREBRER., EECRNEESHEICESCE)
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9.

Figure 1 Cumulative Numbers of Dead Parental Daphnzfa

Numbers of dead parental daphnia
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Table 4 Mean Cumulative Numbers of Juveniles Produced per -Adult (ZF1/P) during
21 days '

Measured cone. . . Days .

(mg/L) | 2 4 6 8 10 12 14 17 19 21
Control |- 0.00. 0.00 0.00 1.98 11.48 20.80 26.34 39.62 48.82 5011
0.29 0.00 0.00 0.00 1.73 10.50 18.23 19.56 27.8% 39.97 41.18
0.54 0.00 0.00 000 083 8.85 16.33 16.91 24.15 31.62 32.27
1.00 0.00 0.60 0.00 1.08 5.60 6.78 6.88 9.90 10.20 10.20}"
1.83 -0.00 0.00 0.00 0.05 0.13 0.38 0.46 0.72 0.72 0.72|
3.27 0.00 0.00 0.00 000 0.25 0.25 042 042 042 042
5.95 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0

Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P) during

21 days
80
70 + ~—4—Control
—&—0. 29
——0.5
60 4
——1, 00
—a—1._83
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<
L 40 | B
N
30 | i
20 r
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0 =——n- o e
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day
~24-

[



BRERE
RELT
= &

N=RAFAT=Y DOt AFH (Oryzias latipes) WRtT HBHEEEHRER

REREE
NMMP,/E97/4050
HRGE
ABERIT. OECD {KERBRTF A MHA KT 42 No.203 [RESMHRE) (19926) THERL
TERLE.
TR T N—AFAT =V
IR s 4 b AES (Q4RFRAEICHRAK)
HE A : e AKX D (Oryzias latipes)
HERE : SHBE., 20 mg/L. 30 mg/L, 44 mg/L, 67 mg/L BLT
‘100 mg/L (BREME)
ZFEHRE : 96 FEfE
BEEE  :3.0L
1 10 B/ BEK
R . S, 16 BEIEA, 8 BERTRE
7YV 172 L
RE 1 24£1°C
A

RERDEE N—AFAT=Y OREREITE-SL 96 R OFREIERE (LCS0) X
57.5mg/L TH Y. F0 BHMEEERIT45. 6mg/L~T8. Img/L TH o7z,
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Figure 1

Concentration—Response Curve of N-Methylaniline

Mortality in Orange killifish

Mortality %)

100

100.00
Concentration (mg/L}

1000.00

—— 324h
—=—48h
——T72h
—»—06h
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b 5.1 WEAMH

& | NAFAT=UY

E: ) £ N-Methylaniline CAS &%| 10061-8

A F & | FORMETSE G0 oy S| KCQT578

o o= & F % | CHN

& s ¥ B | 10718

- NH-CH; | HERCRIR) | BREEEHRE

L7 | : _ # P 194.0 ~ 197.0°C

i =% -57.0°C

B | ki< - 0.300 mmHg
; N %% ) *x K :

45 B4R 171 %= & # |

il B | 98.0%LLE DTN

Wit

BEREI o ST 7 - ‘
HPLOY:, BELEERS | EELEH xR ERE
HEURROAG Cik

B
=
B

AL R

5.(1)
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5.2 EEAEREERE

f& % w =gk ap s (Se]enas.trum capricornutum ATCC 22662 )
& . )
E American Typ | | EbC50:0.48 mg/L
merican e - MRS N mg
WA F R Culture Collection | & = % | @y o agn ) wu)
R % % 4 | OECDIH HMEFRX | R SH# (100pm)
i OE | 28x27C BRELHHE | 7280 :
B | E | 4000 ~ 5000 lux pH FE Lol
z & K| 28 B A | EELadror
- ,
g |E[01e K03 K |11 K |31 {K |86 X | 24
1 mg/L| 2 mg/Li 3 mglL | 4 mg/lL| 5 mg/L | 6 mg/L
EbC50(0-72 375 mgl . NOEC 0.14 mg/L
oo e TARIE(O-72) e
- (FEETFiE) (P].‘Dblt- ) ) FRERVCtRE)
ErC50(24-48)] 24 mg/L Lk NOEC 8.6 mg/L .
B §(~ ) | mg/L, _ TR 2448) mg* o
| GEETEER) ¢ —) @eEw | FRERUtHRE)
R [ErC50(24-72)] 94 me/L L F NOEC 8.6
6 mg/L
I, me SEEEIR(24-72) T
g ¢ — ) ) (FRERT t1E)
15
BC
=
- I
Bit7F—%

(1) 24 B OMITHE SR (Table 5.2.1)
(2) £RHH (Figure 5.2.1)
@) £BUHE TERCORE —RiSH#H (Figure 5.2.9)

@) HRYHEBREOWERER (Table 5.2.2) -

5-(2)

01



5.3 3 UL OANEKEERR

(1) 24 BHEOUEKEERRN (Table 5.3.1)

(2) 48 BEHITORE — RIG#E (Figure 5.3.2)

(3) HRYWEREDRERZRE (Table 5.3.2)
(RBRICHFARK TH D Me 2RV O TREDRMEIT TR 1k,)

5-(7)

82

I_JJ‘: # £ A3 Pa (Daphnia magna)
i ‘
= | 48hr-EiC50 : 0.42 mg/L
M| A F % | EIREFEH BE M| Eimamal b
2| BEFE 1EARE LR % A R 48 BER
% _ : _

. . . . 5 1 >&E 58T
" 2! .i,ﬁ 1{%&2#50%-4@ £ 4 1 PR 20 5

=Rk

= o, ) B ~
Bopak o B 2021 | 16 mepam, 8 R
;‘2 o | 18 g A | EELRsor
§ Kl10 |E|18 |K|32 % | 5.8 K [105 | {189

1 mg/l | 2 mg/lL| 3 mg/L | 4 mg/L| 5 mg/L | 6 mg/L
EiC50 11.83 mg/L EiC50 5.58 mg/L.
| @amE) i (48 B&E) e
" HEERE) (Probit #£) (st 1) (Probit #)

* | NOECi 1.0 mg/L
- )
=
b |
Bt —#




54 2UUORMESFRE

i % ¥ A4 Iz (Daphnia magna)
all
£ , | 481-1r-Ei050 1 0.42 mg}L
oA T % | EEERRR B x| g mamy o)
] % gkt
H I BEFE (S 3 =L/ -3 s | 21 B
% _ : ,
. e R ‘ 1#EiCo% 10ET
" = # 1BERIC-S& 48 £ B % . LEEK 40 &
. D S,
HE |k R | 20%1T BB e, s repes
z & | 18 B A | EELzhok
, § X032 |KE|057 |K| 108 |K {185 |K 3338 |K |6.00
1 mg/l | 2 mg/L | 3 mg/l| 4 | mgl|5 mg/,| 6 || mgl
LC50 177 mg/L ErC50 0.59 mg/L
(21 B ) o (21 HE) .
(FEEHEE) (Probit ££) (FEEFFE) (Probit &)
= | NOECr 0.29 mg/L LOECr 0.54 mg/L
FEEFHE) | FREBICRE) (¥Rt FH:) (FREBIUtEBRE)
X
=
5

MMt 7 —%

(1) 83 V2 2 O BRI K (Table 5.4 1) UE ORBE Figure 5.4.1)
@) BIVr = 1 Eb 1) OREBEIFKE (Table 5.4.2) U7 DRSS E(Figure 5.4.2)
(3) BB BB O RS T (Table 5.4.3) |
(RRITIRARKTH 5 ML &AW EOTREDORER TR o7,)

5.(11)
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5.5 fIEAMSHRE

i B # v AF A ( Oryzias latipes)
& LC50 : 0.26 mg/L
miA F & | ﬁm%amta?mma%ﬁ% Jz;z = b (ﬁg%-) 6 mg
BOBREFE | ik (4 EEHA) | BELE 96 B3R
5 _
b # 1REKIC->Xx 138 £ B ¥ 10 &
%
" . =K, -

B & B 21T A L
;‘; s W | 15 B M | HELbher
b | ' |

| & K | 20 X |30 44 X 1867 K 100 X

1 mg/l| 2 | mg/ll. meg/L| 4 mg/lL| 5 mg/L | 6
LCs0 57.5 mg/L

B sem (Probit #)
e ‘g—gég 20.0 mg/L 1%{;;; 100 mg/L BX E
e
£
=
]E -
oty —F

(1) 24 BFRIEDORBEE L (5B) R (Table 5.5.1)
(2) 96 BE] TORE —RISEH Figure 5.5.1)
(3) 24 B¥fEE M LC50 {E DB EIH (Figure 5.5.2)
4) EROBEELRRK (Table 5.5.2)
(5) BBRHHEBREORER SRR (Table 5.5.3)

(6) KEDREEESR (Table 5.5.4)

5-(16)
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56 REERSEMRER

bt ‘5% PR b A&A  ( Oryzias latipes)
&= EC50 : 0.36 mg/L
| ERBREETA o et 2 - .96 T,
2| BELFE | wAS BRELME | 148
% .
pt:cS # 1BRERIZ-SX 1E 4 B # 10 &
& : . :
=] [ g?‘]j’ﬁ\
= 24+ AR
& 42 BB o wmm s mm-
; N i |l 22 - Bh i FER Lo
i’ - -
g | |12 2.6 K | 5.6 K124 |K |273 X |60.0
1 mg/L, meg/l | 3 mg/L | 4 me/L | 5 mg/l | 6 mg/L
14 HEHZA 14 B#E&A

® 5.6 mg/L, 2.6 mg/l,

SR fera &
) NOEC 1.2 mg/L 14 B LC50 8.6 mg/L

| _ (FEE-FIE) (Probit )
%
™
=
H
BT —&

(1) ¥ (F) & (Table 5.6. 1)&0%@1’@5. (Figure 5.6.1)
(@) ERDBEERE (Table 5.6.2)
(3) KREDRIERER (Table 5.6.3)
(4) BRYERE OREREE (Table 5.6.4)
(5) KEDREHRREK (Table 5.6.5)

 5-(23)
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[BO0] N-AFATFT=VU Y

1. PEICHEYAEFHEE

M 2FR - 5FE - #BE=

1 ‘; WES : N-AFAT=Y

‘f (BUDMERR : = AFAFT =Y . MA)

i CAS B2 : 100-61-8
i EFRERETERES : 3-106

M EEESHS 1323
RTECS &% : BY4550000
ﬁ:f:'it H C';HpN
T8 107.16
WHIRE « 1ppm=4.38mg/m’(TIE, 25°C)
_ W \

(2) MEIgR
AU RS S 1 M EAOBETHD 1

A -57°CY

e 196.2°C%

EE _ 0.9891g/cm’(20°C)”

ERE 0.453mmHg(=6.04 X 10'Pa)(25°CY)
SEUEIL (1-495)-1/7K) (logKew) | 1.66 9

BRI 2 B (pKa) -4 .85@25C)y

KIEE R 5.62g/L(25C)”

(3) BEEHI-ETIEHENEE
N-AFNANT =Y o OSFERUVEFREIRDOEBY THD,

A SR -
RN (SRR BE TRV S EN 3 HE )
4¥#25  BOD 1%. TOC 4%. GCO0% (BUERHAR : 2 8%, #WBRMERE : 100mg/L,
FEMEGIRIRES - 30mg/L) 7
[ty
OH 7 V) & ORESE CRET)
FUREESEER © 4.39 X 10" em® /(53 T sec) (25°C. AOPWIN® IZ X b 5
S50 ¢ 1.5~15 B (OH TV ABER 3X10°~3X10° HFfem’ 7 L{RELT
HE) o
£ptt (RHEEAEV BV LM SN 5HE )
HEWISTHEEBCE) : (0.7)~41 GREWIR : 638, MBURE : ImglL)”
(1.7~ <10 (GAERHIRS : 6 38R, BABREE : 0.Img/L) "
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30 NATFTATZUL

(4) SHEWMARRURE

D 4£EE-WASRS |

CEEOE MERILENE L LULHE bR - ARSI, 2611 (FR 12 8. &
AL CER 134E) Thb., AHEFNAES B8 "B E 11 1071,

11 NAFLFZYLORREEES (T O OHER

£ |FRE 84 94F 10 4 11 £ 12 £ 13 4F
£REE () 200 200 200 200 200 200

®m 2 _ |
EOEOERBRE, THAR, S0, ALK, BE EREShTVE M,

(5) RIEEXLOMEMS
PR HFERRNEE AR TDE (B LEF 399 RUEFHHEIRHERTRRE
EE-EHELEPE (BSES :323) & LTHEESH TV 5130, §EREFMEICH
LSRR H2WERUKEEBICRIERERN L LTRESA TS,

87




30 NAFILFZYL

2. EEE
LREY XS @@J%Qi?lzﬁa)tﬁb\ KEE%@QE?}? - EERHEMETIEENL, ZERTF -4 %
LR -BRESEALOREFEMTA I L L L., T2 MOS8 & SR
T OF—-FIL X TREBEFME T o, T OEEEEHERE L E L TRKEE 2 FMICAN
T3,
(1) BiEh~OHHEE
N-AFAT =) AEBEEOE— B ELENETH L, BiRCE ISR SNIFR 13
R OB R - BHRROREA & 2% 2.1 1077,
%21 THIBEEPRIRF—2IC LAHHERUEEHE

B Rikn (ECEDEN) BHNT le/F)

= = = y
HHEE (hkerfE) BUHE e/ HHER o) g | men | oy
g | dwE | =

xs |NBK 1g ) mw | Tam | FRT | NER|FRR) op | pmn

SiEH-HEE &3 o o D 1) 310| of x| ] 63

SERIEHE (BE)

- 59 310 BiHEOMEL
{EfT R (84.1 ) o of ol ooy 50)
BmmE 1500 d o o o o B | Bws

100 1]

KO 13 FE L1 DIEH~ DRI 0.06 ¢ SBESRTBY | LOFAT
BRE~OEHIHETH -7, ERPHERZ. 2T (84.1%) RUBREREE (15.9%)
: _(;33 60

() BFEHIRSSDFR

FMEOREFOREERISESS % PRTR T — 2 FARE Y 2 7 FHIXEB VA7 4 (%R
B ARWTTFRLEY, FRIOMSHMIERE, Tt 13 FEREP~OREHHESPERTH
ST (RE~OFHE 0.05t) & Lk, THRHER2ER 22ZTT,

£2.2 BRASESSOTAER

_ SEEE (%)
X = 34.0
7K 3 53.3
+ b1 12.5
i “ 0.1

() RESTTEHRENICESHIISEIRE
HEezHEBEL LTRLEDLO,

88



30 NAFALTZYY

(3) BRHFEFTOFEESOHE

K%ﬁmmﬁ&w%ﬁ¢@ﬁﬁﬁowfﬁﬁ@%@%ﬁoﬁo%ﬁﬁf@f—?@%ﬁﬁ
DBHEBINEHEFAOS L, L0 EGEORE CHENEM SN LR LLEREE
23 lIZ7RT,

= 2.3 HREROFEERER

JussS T B RME | RKE i ] WLE | BE |WEE |
A SEIE ! il
LA - Bk pe/L t <00z | <002 <0. 02 0.03 0.02 130 | 2@ |2002~| 2
2003
<0, 02 <0.02 w0z | <.02 0. 02 /65 | 4@ | 2001 | 3
<0. 03 <0. 03 20087 | <003 0. 03 078 &8 | 1990 | 4
sk BTk - ik pe/l | <002 ¢o.02. | <oz | <an2 0. 02 0/10 | 2@ |0z | 2
<0.02 <. 02 o0z | <o.02 0.02 o/ | &8 | 200 | 3
0.03 /15 | 2@ |} 1990 | 4

<0.03 0. 03 €0.03 0. 083

= (FE R A - #iK) ue/e 0. 0017 0.0039 0. 001 0.01% 0. 001 7/14 26 (2002~ 2
. 2003
<0. 007 <0. 007 <0. 007 0.012 0. D07 /7 2F | 1990 | 4

JREE (AFtRAGE - ¥k e/ | <0.001 0.0012 <0, 001 0.006 | 0.001 2/10 2F | 2002 | 2
<0. 007 <0. 007 €0.007 | <0.007 0. 007 0/15 2E | 1990 | 4

@) KEEMIZHT SREOEE CRECHESFRAREDEE : PEC)

EEOKREALB T ERBOREOBEI L AETREEZFR 24 DL SERLL,
KEAWTRESADFEME & LT TFRARETRE (PEC) ERETH L. ALAKREOR
AT 0.03ug/L BE., REAE T 0.02ugl R o,

®2.4 KHEFKEEE

B % ) E b2} ) & Kk i
K H
AdLAdE - #A . 02pg/L RH (2002~2003) p. 03pe/L BB (2002~2003)
AeFARE - HEk 0. 02us/L SR (2002) . 02ug/L i (2002)
GEEITIZRRE & LT 0. 063ug/L 253
HEN TS (1899))

B) RN - gk, MR OEE ST,
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3. &8RS OMEERE
ARY 27 OPRFHIE LT, AEdEhiod+ 3{bEnEcBESlc 1 To ) A 7HIE

ﬁo t—_o
1) £ESHEOHE

30 N-AFNTZYL

FMEOKREED IR T HHEREIC T AMNRONEET. FOEEESHSR LY
DITOVWTAEMNR, SHESEIIENTE LR DERY L5,

F31 EEEHOEE
i | B 1B | BHEE 2 FRA N BEIBE | EBE Ref.
= : et EHE i :
)| [pe/L) SRR {81 a|bh|e No.
Pseudakirchneriells | INOEC )
BEL (O 140 hanitars REEH GRO(AUG) S 2
Pseudokirchneriella |, = INOEC
© 320 beapizata IR GRO(RATE* 3 O 2
\Pseudokirchneriells | _ ECsp
3,750 subcapitata }&ﬁﬁ GRO(AUG) 3 O 2
Psetudokirchneriells |, ECsq 5
29,000 subcapizata Ls?':ﬁﬁ GRO(RATE)* 8 © 2
ﬁgu o] 290|Psphnis magns 47T = |NOEC REP 21 o] 2)
) 5,580\0aphnis megns A4S [BC, MM 2 ) 2}
’ . ] L S|4 (BB _
it 2Mlanio rerio N NOEC DVP L ET) 1)-6043
. TS 7w PN i}
76\0anio rerio . LCs; MOR EET) 1)-50943
0 38,00000ryzias Jatipes A F D LCy MOR | 2 @] 1)-10%32
O 57,50000rpzias latipes A H FCi MOR 4 o | 2)
o) 100,000 Pimephales promelas |2 jj M e, Mmor + 10 1)-3217
0| _ | _ | _ _ _ o _ -2 -
i

REOBEEH, PNEC FHORCSRLANRL LTFLTER LY D, TREM LSS PNEC BHOBM S L
TERANELOETT, .
BRI a  BEWEHERTEBETH S, b DIREERTEZMETES, ¢ | FEMOEHFEIEV S5V 2FH
Z/E"% 4¥}) ECss (Median Effective Concentration) © 38BHBRE, LCx (Median Lethal Concentration} © XFFEBE . NOEC

{No Observed Effect Concentration) : ERZEEIE
EB%E) DVP (Development) : R, GRO (Growth) : £ (%), B& (B4). MM {Immobilization) : kIR,
MOR {Morality} : ¥E1=, REP [Reproduction) : %5Fl. F&
O F9) BEBREEROMIE  AUG (Area Under Growth Curve) SR B TOERICL 1 ROLEE. RATELEEEL b ROT#F

2

TR 2% b LD, RERORMRE (STEH) FAVT on HHoOBENEBHELE LD Y

BRI DDA A X P 2 BRI OWTIL, HREOEFERD 2o f i S

Ecabto

-~ o
=

2V

2) PREEERE (PNEC) DEE
SHEBHEERUCEESEROTALTIICOWT, EIETE2HED 5 LAERET L IZED
ROLENSOCEERL, £0 5 BRLEVEIR L THERICS LET ¥ A 2 2 MLAE
BYaIlickb, FRAMEERE (PNEC) 2Rb,
BIEEEEIC oW, B8 T Pseudokirchneriella subcapitata Vo34 BRI E OB EEE

9
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30 NAFLTZH L

kB 72 RSB HERIE (ECs,) 7% 20,000 pg/L. MRS T Daphnia magna W35l
S0 48 FERI MBS E (ECs) 2% 5,580 pe/L. ARl Oryzias latipes V3T 5 48 BER
HEEIRIREE (LCs) 2%38,000 pg/l Th-o7o, BIEEMAEIZ oV T 3 &85 (S5, Fig
BV OEBETXIQEABBONELYD, TEX AV MREE LT 100 2FN5 oL E
L. LROFMED 5 bR HEVVE (PEGHED 5,580 pg/l) K IhEFHATHIZ LIV, &
PEEEfEIL X B PNEC & LT 56 /L bz,
B BEEIC >V TIL, 388 CH Preudokirchneriella subcapitata Vo331 b4 RIAE OB EH:
TkB 72 BRI (NOEC) 28320 pg/l Tholk, BEZEEICOVWT 1 AW (3
H) DEETEIMEANELNELD, TEAAL MEZELT 100 ZFAVAIEEL, 2
AERFEATAZZ LY, BUEFENEICI S PNEC & LT32 L BB 6N0TE,
zr%ﬁco PNEC & LTk, Sibic X hkd bk PNECD D Bi&wﬁrmé WIRORHE
SR T A A L MEK 100 T L7 32 g/l BT3B,

(3) &8 RYONPEMER
¥£3.2 £RJVRIONHREHER

AN IR , RAEME (PEC) |PNEC |PEC/
o ' ‘ : PNEC b
KE |AEAL . wAx | 02ng/LsRHT (2002~2003) |0. 03pg/LBA (2002~2003 |52 |0, 009
)
L
ARG - Bk |0 02ue/LAENW (2002) 0. 02pg/L i (2002) wl <0. 006
GBECITREREL LT ‘
0. 0B3ng/LBHmHE N TID
{1990))
P o AR A BAOT I O E S,
[ HIELEAE ]  PEC/PNEC=0.1 PEC/PNEC=1

4£>
R R CRERRILE FRNIEILEDIHNE PR THME AT
mNEEZBRD, BhdeEXLRD, BERLELBRS.

AP OALRAAKEI I AIRER., FIBRE TS5 L3k, ¥R §120. 02pg/L R
MTHY, BETRERK TCh- ., #2EBOFEMEEL LTRES :I'Lf_%ﬁﬂﬁ‘%riﬂﬁ&: (PEC)
W BEAIRTC 0. 03pe/L R, MEAKIRIE 0. 02pe/L R Th o7,

FRIREEPIEE (PEC) & TEERIBRE (PNEC) OLid, BAURT 0. 009, 3EAEket 0. 006
KE L2, BEATRIEEOLSERILRWEEZDRS,

91




30 NAFATZV

4. B|EXHE

(1) BEICEY SR EE

) BRHYA =T T4 (1985) : HHMLAHFER.

2) LIDE, DR, ed. (2002-2003) CRC Handbook of Chemz‘st;y and Physics, 83rd ed.; Boca Raton,
London, New York, Washington DC, CRC Press, p. 3-24.

3) HOWARD, P.H. and MEYLAN, W.M,, ed. (1997) Handbook of Physical Properties of Organic
Chemicals, Boca Raton, New York, London, Tokyo, CRC Lewis Publishers, p.150.

4) HANSCH, C,, LEO, A., and HOEKMAN, D. (1995) Exploring OSAR Hydrophobie, Electronic,
and Steric Constants, Washington DC, ACS Professional Reference Book, p.32.

5} CHIOU, CT. and SCHMEDDING, D.W. (1982) Partitioning of Organic Compounds in
Octanol-Water Systems, Environ. Sci. Tecnol., 16{1): 4-10.

6) HWEHAR (1977.12.1)

7y EEMHIEITERES. S EYER2EART— %, 0179

8) U.S. Environmental Protection Agency, AOPWIN™ v1.51

9) HOWARD, P.IL, BOETHLING, R.S., JARVIS, WF., MEYLAN, WM., and MICHALENKO,
-EM. ed. (1951) Handbook of Environmental Degradation Rates, Boca Raton, London, New
York, Washington DC, Lewis Publishers, pp.xiv. :

Immfzﬁﬁﬁ&@mm 14303 DALEFE &

(2) REFE

D () ESTREWER (2004) : ¥52 15 FELFPERE ) 27 FORNREEES
2) FEEEAREEMAREEES (2000 : T 14 FEEREABNESE

3) REKRENASETER (2002) : Tk 12 FEEREARNEHE

4) RETREREIMEREEQ1991) : T3 FULEDE L R

¢

(3) &8RRI OYLTE

1)- : USEPA TAQUIRE)

3217 : Geiger, D.L., L.T. Brooke, and D.J. Call (1990) : Acute Toxicities of Organic Chemicals to
Fathead Minnows (Pimephales promelas), Vol. 5. Center for Lake Superior Environmental
Studies, University of Wisconsin, Superior, W 1:332.

5375 . Maas-Diepeveen, J.L., and C.J. Van Leenwen (1986) Agquatic Toxicity of Aromatic Nitro
Compounds and Anilines to Several Freshwater Species. Laboratory for Ecotoxicelogy, Institute
for Inland Water Management and Waste Water Treatment, Report No.86-42:10 p.

6943 : Groth, G., K. Schreed, V. Herdt, and K.J. Freundt (1993) : Toxicity Studies in Fertilized
Zebrafish Eggs Treated with N-Methylamine, N,N,-Dimethylamine, 2-Aminosthanol,
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E01-2526

2-E --)]/l:' D) f/'?@ﬁﬁiﬁﬁﬂgﬁﬁ E‘Selenastrmn

caprtcomumm ZRAWTERLE,

BB, SEEK[100. 55.6. 309, '17‘115'139'.53 mg/L(AEE1.8)]

RUXER, S@FEFM726M. S%EE30TC. BRTIRES

R B (KR BE4,000~5,000 lux, HfEHEE). FeEiR & 5 ERHE100E,/

A TfIo . BROERK, i@ﬂﬂiﬁﬁ}ziofﬁ&f

%@%ﬁ'ﬁ ﬁﬁi&#ﬂ@&&%ﬁﬁ@i %ﬁﬁﬁt&ﬂé}ﬂi R e
I8 T98.2~102%. BRTHTIE72.7~7181%TH 0. ZEHIHRE

DHFBEENREWBED220%LUNTH o /e, RBRERIIRE

MEICESWTERLE,

B P, 24-48RH B U242 M BN & o THLMY

L72- BV O 0 050% 4L EEFREECSO)-ZENZT150.8.

| 43RUGHA mgLTH o, Fh. BAKEERENOEQR

WINH309mgLTH 7.
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2- ¥ =L U P (CAS.100-69-6)

O ALz

CSurvival (lumber)
LDE?

5.0E6

1.0E6

5.0E6"

1.0E5

9.0E4

1.0E4

"0 BT

Oo—
8.211511 3§

[

'&5 15.04859 #&{

-
27.16247 34

A
" O47.94404

FF
87.16782 &

Incubation time {hour}

Time course pattern of Alzae Growth Test
100636
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dikesiaiibend

Rate(%4)
i00

a0
20
i
60
&0
40
30

20

L
0-72h
Rate

) Iy

© EiiE

& 1 & 100

Concent rat ton(#R1EH (oz/LY }

Dose-response curve for ECA0 of &lzee Growth Test  {Logit method}

100696

0-72hErC50 (EANEIZFES<) =62 mg/L
0-72hNOECr (FEHHEILE-S<) =27 mg/L
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Z-E_)DE PR 67348114."145"3'f';rl Eﬁﬁd‘ﬂi“ﬁﬁ’éﬂ‘ﬁ‘i T
(Daphnia magna)% F T%ﬁ Lz :

Rz, 1RBR 2082 A, S{QEIZ[EE?%E 25.0. 15.6. 9.77.

610 T*3.81 mg/L(Z3 k1 6)]&05&%12 7kﬁ20+1°c ARREE
-xﬂbmmmmﬁfﬁoto

FODRER. ﬁﬁi&ﬂh@f&ﬁ%ﬁi&@i %ﬁﬁﬁﬁ“ﬁﬂi B
L C101~103%, ETHETILS8.1~707%THD., REBED
20% BRIk, IAT@ﬁﬁ%%G);%IH:H\JiWEz&E@%Fﬂ
MEFHEER A,

24%&%050(#%3&%&%?&%)@16 0 mg[L 485#FﬁEcsoi19 48

mg/LTH o7z,

ASFRFRIC BB 100%@%53%%{@&@112 5 mg(L'C Hol.
FEz. 0%k H F 5B =R EE R TINOEC (%kﬁ%%i&ﬁ)}i#eks 23
mg/L T 2 7%
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E01-2527

100 r
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60 F

HEPKFR R (%)

40 +

20 F

0 i l. L 1 | IR Y T & .
1 10 _ 100

- PUTEIREE (mg/L)

N 4SKEIC 3515 B I — K R
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E01-2528

EZNEYZ 04 F E"‘“/-'J'(Daphnia magna)iCiﬁﬁiﬁ :
ﬁﬁ%%ﬁbﬁy - _ '.

BB 13.‘5%1210?7&% W, sﬁﬁx[&ﬁﬁﬁ 4.00. 2.00. 1.00.
0.500/% 0%0.250 mg/L(AH2.0)]B U BK, SRR HH. &E
2021 15%;1!‘51;%&?&@:%%7& ST BEEARTH o I

_%@%5‘%‘ Eﬁﬁ?&tﬁ@%ﬁﬁ%ﬁi&@i. AR TIEIREER

MU T942~102%. BAKFTTIL785~877%TH Y., BEBRED
#20%EBIATWE, LENRST, ﬁﬁﬁ%ﬁ'ﬁ#&ﬁ]ﬁr&ﬁ@ﬂ#ﬁaﬂﬁni
FEEICETWTERLE,

2-¥ m»EU?ywmaﬁkkw6ﬁ:?>:®#ﬁﬁﬁﬁ§
(LC50)130.933 mg/L. 50% SRR ZIREE(ECS0)IX1.06 mg/L. B/
FBIRFE(LOEC)IZ1.80 mg/L. RAMEEEIREE(NOEC)I%0.901 mg/L
" Tholk. , '
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E01-2528

10 l ' .  A--A--A-A--ArASASCA
—&—Control | _ B
o b |-0--0223mgLi L aeed
——0.452 fg/L : o
| |<-©o--0901 mg/L| )
8 |—a—180mgL | -8

==& --3.71 mg/L

>> S DRBTECHK

;
6
5
o4
B

14 21

SBHE(E)

Bl 83V I0RMErK

20-

100



P RRETFEFR

120

100

80 -

40

20

{--0--0.223 mg/L’

—&— Control

——0.452 mg/L
=-0--0.901 mg/L.
—4—1.80 mg/L

o}
o

-~ --3.71 mg/L

14 o

- REHR(E)

R2 AEHI YD TR D OTHANEHETK

21-
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E01-2529

- 22EZLEY ‘/".‘/CDE'. AFH VJ:%QG%F?%&&&@&%
7 t)(ﬁ" ?J(Oryzms latq:es)’é?ﬁﬁh“f%ﬁﬁbta |

N *ﬁﬁb;t\ 1RBRKI0EZ AV, 6IREKX[300, 150, 7.50. 3.75
1.88 5 1X0.938 mg/L{A H2.0)| B P RIK 7kl 241, 24B%‘=Fﬂﬁ=h_
fﬁtﬁ?&@ﬁ%&ﬁ?ﬁ@‘% kAR TIro . .

EORE. RBRFORRIEAER. RERAN CIIRER
AL T96.3~99.1%. # TR TRILI~MUSTH Y. IEIER

W RN TWe. Liedts T, BT ORBH RIS R EREIC
ETWTRHLE,

- 22BEZIVEY T 0396%F‘3LC50(¥&§@E?§§)@6 48 mg/L'T
35*:)7‘;, . '

96RE I B B 100% T - BEREI 5.0 mg/L. 0%?51‘_‘% :%E%E

131.88 mg/LTHh-o . Fi=, zsﬁtﬁT@NOEC(%kﬁ%%ﬁE)
i30.938 mg/LTH > 2.
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[12] 2-E=ZnEYDy

1. WEICET 3BANTEE

L (1) 573t - 5T - E

i WHE . 2E=AE D

it BIORERS : 2.2 F ALY D)

e | CAS &% : 100-69-6

Il WEBEERETERES 5716

i LEEBAES r 1256

it | RTECS -5 : UU1040000

SFH : CHN

| FE 10514

BEREL 1 ppm = 4.30 mg/m’ (G4, 257C)

N

/ \ CH=—CH,

(2) HELFER

|  ABEREETEAEEOREE RS AEETHS ),

R B “15C(MPBPWIN?IZ & ¥ 31 )

ik wE 159.5°C(760mmHg)®

i | BE 0.9983 g/cm*(20C))

g | | EBRE 2.6 mmHg(=340Pa) (25°C, MPBPWIN2IZ L U 5+&)
'f ‘ : SYBELEREL (1399 )-m7) (log Kow) | 1.54%

Al EEEEEH (pKa) 4.98 (25C) 9

KM OKIEREE) 2.75x10*mg/L (20°C) 4

(3) BEESICETIEENEIE
x%goﬁﬁﬁﬁwﬁﬁﬁm&@tﬁbﬁbén

Gy A
T RA SR :
- 5fE# : BOD 0%. TOC 2%, HPLC 0% (FAEAZART : 4 8RS, #5AWEIRE : 100 mg/L,
JEMISIRIEE - 30 mg/L) ?

==y L ,
OH Z VANt DsE (KET
RISEEEE : 56.7x102cm’®/(43F - sec) (B EF)S
FHEE 0 1.1~11 B (OH 7 VA NVBRE S 3x10°~3x10° 5y Flen’ ? ERELT
EHE) |
AV vk ORIGHE (RET) :
BUOSTRE FEEL - 1.46%10 em® /(5 F - sec) (BIEE)D
SR 1 4.4~26 R (A VRE R 3x107~5x10" 5 Flem® P L {RE L TEHE)
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12 ¢-HZ)LEYTw

BB S SH N OIS RETE)
RISEEES : <7310 Pem? /(5T sec) R EZDY
AR >1300F (BHEET UAHNABRER 24x108 5 Flem® P F{RE L TEE)

N7k sy ERts |
MK SEEOEEZ b2 9,

LR (BRIED 2V UTE & KT S h B LEWE 1)

LR
TEREEH (Koc) : 100(PCKOCWIN'VIZ L v 5HE)

(4) HEWMAZRURR

O £EEB-BAEF

A D EIP BB LR 3~4 4TI BOOVAE. AL 5 4R CHE 8S0UAECEE). TR 6 4
T 1L,00OYEEFEE). /R 7~15 £ TIT 1,50004F ()L Sn T3 B, AMEOI2HmE
SFEETEEES (LEE) ORE - BARKSIT 1,000 THD,

@ B #& , .
R L7 R ﬁ&%?ﬂ—FE%ﬂ®ﬁﬂ BuF - REFOREL2ETHD

(5) BEREEREOMENT

AYER D EEEANES EERLYDE BLES 435 RUMLSpEH LR
B{LEEE - BETLFVE (BEEE 256 & LTHEESATWVAIEN, FEXSELE
WERETHOFREEEH2HELE L TEESATWS :
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12 2-EzZiAbysy

2. REE

RIEJ A7 ONEFMOH, OB Ho—BN2ERORERCKELEYDETF - £ EHMKE
THERNL, BRT -3 b L RERNIZEEHEDBRENLDEKRER P LICFEMT S Z
Lel, T2 OEEEEER LA L TEEAC > B OEE L FAI E U THEKEEIC
LV FHBE{T> TWa3,

(1) BESAQHEE

2-E =AY */“‘/iiﬂ:%i‘/ﬁ@%—ﬁ}‘aﬁﬁkﬁ%gfﬁéo EHEICESEARINTZ, FRK 1S
FEEOREMHE ", BUASHENSEEY, BHASHBETREE - B - BBHEDD

LA LEHEESER 21IGFT,. 28, BHAHEkTSESE - RE - BEMROHRIIR &
NTWiahoi,

x2.1 LERIZEOSCHHERUBEE (PRRIR7T—4) OEHER (ER 15EE)
B BEA  (BEIZETERD BHEE  (e/E)
HIE ke F) BRE (ke HHE e/ B RBHis Fe
R |kl st | wu | FhE |REeBW ol aesd we | poe | FE& | #wk | 70
SHE - EHE 974 4.ann| -0 o hil 2,560, o - -— — 5.774 0 5.774)
xERERE (B8 ATHEL D% B (5
T 974 4,800 0 b 0 2,400 B | BHsA
(100%) (100%) (93.8%) 100%] 0%
a 1] 4] G 1] 160
ERaNER (6.3%)

FHEOTHR IS FECBIT DRET~ORHFHER, 58t L2Y, TN TEHHHETH-

oo BHHRHED 55 4.8t BAKAKIE~, 097t BRE~FEHIND L LTRY,

EEY i

~DFHEREZN, ZOMICEED~OBEED 26t Tho, BLUELEDHHIER., b2
I¥Thoi, -

(2) BEHNESE DT
AMEOBRERDOEASEEAE . F 21 5 LEBER~OHHE - FAE~OBEHES
ZEiT, USES3.0 £ X— R AXRERF D37 A —F B IIA AT Mackay-Type Levellll 1 4E 7
A% RNTTRI L, TROISHNIT, Tk 15 EEICRED~DEEHHERERTH-

e

EERR (KR~OHFHE 0.014t, AFAREA~DOHHE 48) & Lz, FERBREER 22 IR

AWEDRET~DHUIIARNS < | B ORI ARAR 99.6% L FHER

7‘a
(o

£2.2 BEERNSEISOTFHER

i & SEEIS (%)
X = 0.2

K i 99.6
+ % 00

E " 0.2

() RETFCEEEBIERMICOEShDEE2EELL LTRLE B0,
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) BEAEFOEFRECHE

AMEORRETEOREIZ OV TRROBER LT ok, BT LILT — 7 OEEESHER
NERBESIDS S, LY EEHEOHE CRENERE SN bOPHMH L-FEL R 23 K71,
®2.3 BEKPOTFERR
el 70 BiE | BME | BKE | BE | RHFE | RE | AEE |XE
il | T TRE i
—pEEAS ngm® | <0016 | <0.016 | <0016 | 0.020 0.016 117 | 2B |1991~1992! 5
ERNER | pg/m’ |
5 - nelg <003 | <0.03 <0.03 <0.03 0.03 0/50 2 2003 6
Bk _ ng/l |
' ok ne/L
: 4 n_g/g
23R - Bk pe/L

St Bk - #EAK nglL

[ B (23R o - k) ne/e

EE (ALK - #57K) pe/g

() AT HREEDHEE (—HREREEDVFARKE) _
—~BREERERUVEYOZAEZAVT, AL TA3REDERERT-7 (F24) . L2
‘ HOMNZL2—BREEOEHCILTIZ, AO—ADERE, MARRUREREZZLEH
@ 15m®, 2L R1X2,000g {REL, KE% 50 kg EREL T2,

224 BREETOREL—-OREE
W & w K — 8 B E B

KR

—HRIRE R R | 0.016 pg/m’ RIGEE (1991~1992) 0.0048 pgfkp/day FIEERE

ERZER F—F B L hok F—F B LN h T
T .

RE

Bk F—F B LR dod T F IR bNRAE e

31Tk T SIBLREhoT T —F XLl hois
¥ A HRKE - Bk F--F B LN T F—FIELhhak

4 i " 10.03 pug/e RWEE (2005) 1.2 pg/ke/day RiGIRE

+ & T F LD T F— ZIXE LN
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— R R E B

H & B E
&
—BRREAR 0.020 pg/m* F2E (1991~1992) 0.006 pgfkp/day 32
EER F—FIxBbhi ok T —Z S LD T
&
KE
Bk F— I LN ot F—F I Lol
T A
fE eFE A - Bk F—Z B Lo T—E B LNt
' B 0.03 pg/p Rim2E (2005) 1.2 pe/ke/day FRIGFEE
- o T—ZELhA o F—FEELRE et

AD— R REBEOEEREELR 25107,

RAFROFUARKAREREL, ~BBEAROT—F5>5 0.020 pg/m® BE L 7o,
ROKEOTFUARARERIT, RYDT—FHbEET S L 12 pokg/day RERE T o
o AYHREE UOKBIRHHHE N, AE~DHBRBNEFRERTNED 00, X

PODFREEHRFTILENHBLELLRB,

£2.5 AO—HE

==
E&

=
=
=

B THE&ESRE (pp/ke/day) TRERZEEE (uwkp/day)

o) —HREBREXRR 0.0048 . 0.006
ENER

RE Tk
Ak - Bk

xZi] 1.2. 12

+i

ZORBEESH 1.2 1.2

REEE 1.2043 0.006+1.2 .

E: D) ToF—S 4 RN LR, BRES TRl TEERR] LENEonThoC LanT,

C ) BEREER BARTE LT—RBRERAAZAVTEELELOTHA,

() KEEMIZHT IRBEOHE (KEIE ST WIBEhEE - PEC)

AWEDKELITHNT 5 REDREORAD b AKETRESR 26 0L 5 CEE L7,

RELXOWTFPRREPRE (PEC) BRETERI o7k,

F=2.6 NERAKEEE
X% ra # B K E
WK F—F 3BT FT—FREB Lo
ok Vi A 22 (R sy oy o F—F B LN ot

m:&%ﬁ%&%&mﬁﬂﬁﬂﬁ%ﬁﬁ
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3. BEY RV OOEIME

REVAOFHFTME LT, & N T3 EFHEDERITH>WWTOY R7EMET o7,
(1) ARENEE, 3

FYEOERNERE, AT W THERIEE LA h-o7), FTRICRT I RO, BAR
UREORBRE THEBDEDORINIZLAEELREZH LN TWVA D }:73=E> AMEII D DR
PHEENASIIRNIhE b0 E Bbh b,

() —BEBERUATE - RAeEN

@ SusiH?
#3.1 IHEH

BT R BHE, PHREE
Zw.h #n LDse 100 mg/kg
<R ®o LDsa 420 mg/kg
Z v b ®A ICx 610 mg/m3
v IR LN LCso 460 mg/m3

ENE b RE LDLo 500 mg/kg

AMEAEEIC B 5L BREORGEA LA L A5 0 IR AEYH L < AT 5.
I, RASROERTY, BE. nis, BEE. HR0H, SRRERL LS D,

@ - RESHE
77) Sprague-Dawley 7.» b (IL#%RH) 10, 30. 90. 270 mg/kg/day % 2 BEREAHIE O

5 LIz R. 270 mg/kg/day BOMBCHEXED, SbIX—H0DT v NTEIERNRLE

Nz, 270 mgkg/day BEOHCEEENOMERH bh. HHETEBTEEOHEM,. HWEES
DB, 13 TEELFE OB, HET GOT o#ihn, B L AF u— LI F. T GPT D&
MBERERDE, T, 90 me/kglday U DROBHE CHIBISBOBEERS b1, 270
I%meﬁ®%%fﬁﬁ&ﬁ@ﬁ%@f%&Uw%®F%%%Bﬂt”nuwﬁ%#
NOEL 13 30 mg/kg/day T - 7z,
4)&M@HMMW7/Pmﬂ%5@%Iﬁ&L,msmzm\mmmhﬁw%17aﬁ(5
F/AR) MATERBS LIRR, 80 mykg/day UL OB THIE, 200 meke/day LLEOB TR
55. 500 mg/kg/day B TIREVORGE, RER, EE#4E . 500 mg/kg/day BTl 1~2 BlO#H
GTEEBET L, BTHEOKE, FROEIRRUFE AL, M THBOE 145
U7z, 30 mykeiday BLEDREDRER U 200 mefkg/day BOMECHTRRA B RO T 1M,
80 mg/kg/day BEDOHEDHTE T/KIE, 200 me/ke/day B DRER TF 80 mg/kg/day LL_E DR DD
R THAL, BIEIEEZR Y, 200 mg/ke/day EOMORE Cial, SMERE, BAME
L boH BN, e, ZoMizs, 80 meg/kg/day LA_E OB ORET S IR S MBS, 200
me/kg/day BOMERET ) 2 SEEOBEBRHEMb A b Y. ZOFE . LOAEL i 80
mg/kg/day (BRI THIE : 57 mg/kg/day) Tho 7z, |
) Sprague-Dawley 7 v MEMEE 5E% 18L& L. 0, 125, 50, 200 mg/ke/day % iE#: 28 2
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FEARIE RS LR, 50 meke/day B OBOMETHIE, MTREEDET. 200
mg/kg/day HOHETHEEMMOIME, ENEREEOEM, HTREOEN, BREGTRD
HYEEORY . B ESOEMCAEEES2R/ i, £, 50 mgkgday Ll FORD
MEETHEIEKE LEAIBRELEOBHH 2D, 200 mgke/day B Gl F TS
DHERERZ bRz, ZOMICh, 50 mgke/day B EOBEOHERUIRE CLETF DR
FE. 200 mg/kg/day BEDRIE TUL AR UHIAEEA XA LNED , ZOREN 5, NOEL
}X 12.5 mg/kg/day Th-o Tz,

=) Sprague-Dawley 7 v MEREE 30 L% 18L& L. 0. 20, 60. 180 mg/kg/day % 92 AR (5
B/AH) BHEEORE LR, 180 mgke/day B OMERE TS K UEEE, BECHRTEMNOE
HIEE R 232 5 iz, 60 mg/kg/day BL_E DB O MERECFFREFE XTE S DA 1T GPT DN,
20 me/ke/day LLEDBEOHER T 180 mg/kg/day B DM THMARR EE DM, 20 BT 180
mgfkg/day ﬁbk&'@%ﬂ%‘ﬁ%ﬁ&tﬁ#ﬁﬁﬁ%@%ﬂu\ 180 mg/kg/day BEDEE TRAN EER
SHAAMEEOEM, MTIPEENTEEOEMCEEESROE. £, 60 mpke/day b
EOBOHE CHERE, A1k, KIE. 200 mgke/day BEORIE TR, B, H. XI5
B, EERL LNEY, BB, HOD 20 mg/ke/day B OB CRIEEN EE DS S A0
BHONTHDHR, FEEE~OFEI 2, BESMATEE LA b, EE1320
mg/kg/day HCTHEERZE T hrok b LTS,

Q &£%E - RESH

7) Sprague-Dawley 7 v MHERER SUC% 1862 L. 0. 12.5, 50, 200 mg/kg/day % &4 28 A
AR OEE L KR T, 200 mgkg/day EOHEICZI AN ESOETERENRL LAY |
Sprague-Dawley 7 v MHE# 30 L% 1# & L. 0, 20, 60, 180 mg/kg/day % 92 AR (5 B
AR) FERREORE LIERTYH, 180 mg/kg/day ﬁ@ﬁ‘?%j{,ﬁﬁ_@%@ﬁ%ﬁf;%m‘ TS
SRRIENEROEE MM O BHLREN, ThbrEDARBE ORRICEE 2N

oY o

@ EhADBZ .

T) RRETAVERV 4= ) Do ERPICR, &, WEORE, WA, xR,
REFESZONIH, TNDOERR—BETH o, T, LEICEED Db ORI
73J§{?j‘< kﬁ%"j-é £ fnﬁﬁ&%‘l@{‘ C. EEL:%@ L’C%%O)%yﬁ:y‘i ] U‘E‘/‘BZ]E%&%%E:
L. BUMBIIRAEZEHTIEEA T, HRMLESELE 9,

1) BOEBIEA S BREOB LB HIc 1T L, BERER CBCATET L BED

HEBEOREIMNT 37 FOBM TR, SHEEMERTRRE T2, 54
S BBICERLE, 6 FBIEABLEMCE, £3< bEECROELNHY . EZED
FABEEE LVERE S bh, BEHORMLBEREBDH 1B, BEOELZREICE

CERRMo, 10 BRIDEASOINCEE, RECEELIELAL LN CERELE, &
BROBEPBIT 1%OT=NEY DUBRHENES, REASESEOKSIE THT
Ehhoin D, .
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D) AESAY DU EEDERERTLA L ERRTEFORLFELKELEKRE
FRAEDEM TR, BRICREFRIIARRDOIHERAONSBE THoTA 1 BF&ZICIX
EFHCEEO/NAUEEBANAL, BEIC 2 BRAXE L, T0%. RRECHERLE
&5 BEIZEVE, AFORICAROERPELXELDLIICRT, I0kD,
CORZHRERUHER AN KOoWT Ry FTRMERLILLIS, 4 V=1 ET Y
VRUBHE THROVBERIES & b, REREERTE IhE Y.,

) AMERV 4L =AY OV TREBBERZ bNER, 22 FAS5EZAEY OT
BERAERA Lo Y, '

(3) FEMAME

DEBLHREIC & BRFAO TN

ERSIC FELEBECOIEMICE S EAMEORBADOREREEOSBIZ OV TIEZ, F321C
FTERBYTHL, .

£3.2 FEGERBICEIRSADAELEORE

‘ BE A
WHO | IARC —  FHES A TWzLY,
EU EU ' —  FHESTW2RYY,
EPA —  FHMhEn T,
USA | ACGH —  FEShTORY,
NTP —  FHEESHh TRV,
| B AEERFEFS — BRI TWLAEN,
KA | DFG _ — FHEESRL TR,
@ EFAMDHME

O EBEFIEESHICET MR

mvitro RBRR T, RAIF 7 RETCRETERLTE>SO, 7 MIRBEFMITT
EHDNA AR P 2BRE L o), RBEMLEFETORBE CEBEFEATE,
F o f = XNAR S — MK (CHL) TRAEKEHETZHRLE Y, |

invivo RERZ DA RIB bz hoiz,
O RBRBYICHET 2RSAMEOLR

WD AT<=TRA25E%E 18 L, 0. 2lmgZ 20| (3EME) Tl THEERRELT
B OREF TR, 2l mg B THBEORARNL MM LR, HE4251L
Titehoin 1V, '

BOHEsE, RARBILLIZBAAMEOHSRIISE LN BT,
O kMIBETIHRHSALECHR

b FCOEBAEICELT, RRRELRRD -7,
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(4) BEY RO DM

W @ FEIAL BIEEORE

Ll ERBARBII OV T RERR AT - RASHESCET A NEBELRTVNAR, B
e BAMC DN TR S 2RALBELNT. & M T RS AMEDFEIC ST T 72
Vo IOTd, BEDHFEEIRLTAEBMICONT, FRHAPBIETINRICESE
BEMESPRET AL LT3,

BOFFZOVWTER, T - REFMHEY) ©F v r OB 58 517 NOEL 12.5 mg/ke/day
(PR¥E, FIRRTFLEDBIAR) #HBRMMIENP o2 L5 10 TR L~ 1.3 me/ke/day 23
FEECHIRLEABOMRTHD LUM L. “hrESHESL LTRET S,
RARBIIOVTIL, T4 BB oY, ESHEEORTITE APk,

il @ BEURS ONBEERE
L | 3.3 ROREICKHREURY E DEE)
| BT - A THRER TARARER e MOE

2o &% (12 pefkg/day RIGRRE) | (12 pgke/day SRIGEEED) | 13mgkgday | T~ b | (110 #8)
T () AOEER. £57F—F0aEANnFEesFrd,

BORBICOVTIL, BEFHRREIVE RAETNEANLOREENE LT, TARK
BEOBENTE 2ok, BE R QHERTERY, 2B, BEL LTENOLDF
I PORARBELZHEANT S L. FTHRER. TARKKEEITL bIT 1.2 ppke/day Ri%E
ey, EENES 13 mgke/day & FRIBRAREREN D, BUERBERLVRESLES
RTHH7HIT 10 THRLTRDTZ MOE (Margin of Exposure) '3 11048 ¢ 742 5.

FPEZOWTIE, BROBBICLZEEY 227 OFEITEIT T, & EOEAITHTA) 2
LORBEELEETILERSLLEX NS,

&34 BAREBICLBZEBEYRY (WOEDEE)

SR - B | PHEERE TRRAEGRE  EEMEES MOE
REAR | 0016 pgm® SREFRE 0.020 pg/m’® FREE -
A ' . - —
ENZEER — | - -

MARBIZONWTIL, EEMELSERETE T, RV R/ OUERTE Aok, 28,
RETOBFEHESSt (BHOA) 05 H, 097t BRE~FEHIN TV BN, BEFT TS
DIFE A EB KB SBEIND EFRINTNE, EXBEL LT, BINFE 0% L EELT
RARBOESHEZSZ?BARBOESHERESICRETA L 43 me/m® L 2235, “h & Tl
RARERENDOEMH L7 MOEFX 22,000 L 723, 20k, APEO—RBREREIHLOE
BRLERY R OFEICAT TRAREONRINESE #1175 LEMITERNEN L E 2
bha,

[ ¥EERE ] MOE=10 MOE=100

: : >
M2 E 1T 5 FRNEICEH I NE B A TSR
EHEEZLNS, BHHEEZLNB, BNEEZLND,
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4. K8 RH QYIS
KELWDERRY R 5 IZBT 2 OHER Fo o,
() KEEDIZHITI2EREOEE

FPEOKEEYTHT HERECETIMAZNE L, ZOFEEL?ERELELOZ£EY
# (BE PR AERUEOM) JLIBETRLRAIDOEED Lo,

_ T4 1 KEEVISHT IERBEORE
LW | 2 | B | BitE EHe EMHE . | TUFEAL | REMR | Bt IR
% [peL) FEAE [A] a|b|c| No
e | Pseudokirchneriella INOEC : -
Bl 27,200/, apitata R GRO(RATE) 3 O 27
Pseudokirchneriella e INOEC
30,900 subcapitata Fﬁﬁﬁ GRO{AUG) 3 O 1
- annt1iPSeudokirchneriella ECsp
O S0.800 1, beapitata AR GRO(AUG) i D
Pseudokirchneriella 5 EC .
61’600L9ubcapirata i GRS(O)(RATE) 3 O 27
Rt O 901|Daphnia magna AA I [NOEC REP 21 | O 1)
O 9,480\Daphnia magna FFAI=2 [ECsy, MM 2 O T
AR 6,480\Oryzias latipes AR 1.Css MOR 4 O 1)
zom! - |- | - - - - I N I I

BHEE (XF) PNECHHOBIBHE LSRR L LTELTERLELD
B CKFTH) . PNEC EHOEIE LTRASREZLO
fERRME RMITFBIC BT B EEES > 2 b TEER)
2 FEHEIERETED, b: FEERHIBESETES, o SEEAEERRE 5 iR,
o FERA b
ECs (Median Effective Concentration) : 438283 r= 1, (Median Lethal Concentration) He S TOTPIREE
NOEC (No Observed Effect Concentration) : RS2SR ES
BEERE :
GRO (Growth) : £5& (H#). M& (E#). MM (Immobilization) : EFkEE, MOR {Mortlity) : T,
REP (Reproduction) : %78, BH4E
() W ERESoFHE
AUG (Area Under Growth Curve) : £EHBTOEHIL XKD EFE (EiE).
RATE : £EHFEE L VRO D HE (EEHE
*1 FRlE LTHEEEDRGROLEEZHRALTVA 7S, PNECOBEHOBENE LTIZEL L
*2 XD Bbiio, RBEOZEREGENESEZBYTEERC LV0NEROSHELEHE L L0

FEEFRDOONEHRD S b, AR T LItAREEER EBESEEDFLEhizon
TROG/DEVERELZ TRRSEEEPNEOEHO - DICHA L. FOMBOEEIILUTO
LBV THAB, -

1) B&,

BRETE ik OBCD 5 R b HA KA 2 No201 (1984NCKEHM L, IR Pseudokirchneriella
subcapitata (1R Selenastrum capricornutum) D4 RMERBRT GLP KB+ LTEHLE, HE
RBRBCR TT o7, REABRRBEIL 0, 9.53, 17.1, 309, 556, 100 mg/L (Al 1.8) Th-
oo BBYEORABREIRBR THIIBVW TRERED 72.7%~781% Th - -, =i
EOREMIZIIRARE FEREAR LR TROLMEDE BEAV LA, FEECLS 72
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R EIRE (BCs) HL 61,600 ngll Th-1 2, RPEEEICL 2ZMHEII-I AL VIE
Moo AT TR E LTARBEENSRO-EEZEALTWS, T, EEEIC
L5 2 BHERERERE (NOEC) 13 27,200 yg/L Th-o7= 2,

2) BREE

FE54A YL OECD 7 A M4 A K54 > No.202 (1984) |Z B L, &4 I V> = Daphnia magna
DAMEEKEERBRY GLP BB L LCEM L, RBRIEBEKTE - LARTFbhE, BER
BRIEEEIL 0. 3.81. 610, 977, 15.6. 25.0 mg/L (ZAkE 1.6) Th V. RBAROFRICIIbLE
FABAV LN, ERYEORARE, RBETRICBCRERED 58.1%~70.7% T
Hole, BEEOHINTIIRAME GURBMME L K TROEMTHE) SAV LR, 48 B
FISEEERE (ECs) 139,480 pg/L Tholk,

F - RFEE X OECD 7 2 b A R4 2 No2ll (1998) ICHEHLL . 743 2> = Daphnia

- magna DEFERERE GLP BB L L THM LI, REBUTEIEAR (4 BRABHEKA) TEMSH

oo BRERBRBEIT 0, 0250, 0500, 1.00. 2.00, 4.00 mg/l (AH.2.0) Th1 . REEEO
A IEBER AR RV b, HROEOERIBREI: 785%~102%Th D, SHMENEH
CHEARE (RENEFSE) SAVLhk, 21 BHMEYERE (NOEC) i 901 pgL T
Hoir,

3) AL

REE WL OBCD TR hHA K42 No.203 (1992) IHHL L. # &7 Oryzias latipes % F
WTRMSEREL GLP AR L LTEMR L, BB EEAR Q4BEEHRK) C=Hah
oo BRERBIREIL 0. 0.938,°1.88, 3.75. 7.50. 15.0, 30.0mg/L (A 20) Thh. B
BORBITIZPIERAR AV bz, BRYEOENBREIL. 24 BESEB O THLRERE
DO1L.T7%~4 5% PHEF S TEY 96 BRI HEIERE (LCs) R TREIrESX 6 480ug/L
Thol,

(2) PRMEERE (PNEC) D

BEBERUBMESEOZNERILOWT, LEAX TR LA SEECERBILSE LT &
AA MEBEER L FAEPERE (PNEC) 2Rk,

BHEEEE | ,

B Pseudokirchneriella subcapitata A RIAE ; 72 BFE ECs 61,600 pg/L
R Daphnia magna FEBKBAZE ; 48 BERS BCs 9,480 pg/L
ks Oryzias latipes 96 ] LCsp 6,480 ng/L
TEAAL MRE: 100 3EYE (BE. PRERUVAR) KOWTEETE2MENEL

N ]
3ODFEEDILRLIEVE (RED 6480ng/l) 27 A A MEH 100 TRT A= &7
LY, BESHMIZE-S PNECE 65 pg/l BELRE,

114



12 2-E=pREVUDw

BHEEME

B Pseudokirchneriella subcapitata £ RPAE ; 72 BB NOEC 27,200 pg/L
A48  Daphnia magna ZEIAE ; 21 BRI NOEC 901 pg/l.
TEARAA MEEC: 100 2498 (BRERUHRZE) OBETELIARRELALILD]
2DDEMEDIELF OE (FBRED 901 py/l) E 7T 2R A > MEKI00TRT B LIDE D,

BMEEEIZE-S< PNECE 9 pg/L BB LR,

FHEDPNEC & LTI, FREOBEEEENSE LN Qug/L AT S,

(3) &£BY) RV OPEFEER

F4.2 £V OUHFEER

AE R E E]IRE (PEC) PNEC |PEC/
. i | PNEC H.

A3 IR Bk F—FRALNRNIoE | FeFRELNANIoK 9 -

SR -k FeFRBLNRDo | F—FRBbREMok el | —

E: ) BEPRETO () AOEERRESLTT.
2) Ly R ok FNW DA &,

[ ¥EE#E ] PEC/PNEC=0.1 PEC/PNEC=1

' : : >
B A TIEZIINE LRI BR5h B S S ST 5
RNEEZLND, B EELHLD, BEELER NG,

HREATHRETREDT — I BR{oNRPoMicd, £EI A7 OHEIITER,

AR A~OEHPEH £ 4.8t T K~ HEEEREV E TFRIZ ATV 5, £72,PNEC
EdL opg/l &L, BERAEEREE TR IBENEMCH D, Ll T, 5%, BE
FREOHESDERIC SV TRETINERHB LEZI LD, ‘

115




12 22Fo)EySy
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2005.5.12 H7E) |

10) BEAATR (1991.12.27)

11) U.S. Environmental Protection Agency, PCKOCWIN™ v.1.66.

12) L4 T3 A 4RAE(1993) : 12093 DALFER A, (LT RRA(1994) : 12394 DR S: 1L
FIHREBI(1995) : 12695 DILEFEES; (LA TE R BH(1996) : 12996 DB R; k%
T3 RAHMAL1997) : 13197 Db &, L3 T A #R1E(1998) : 13398 D{LZE &R (¥ T
3% AEREE(1999) : 13599 DALERE dh; L3 T3 B $R4E(2000) : 13700 DAL LFTE

F#R4E(2001) : 13901 D{LZE S LT3 B H4:(2002) - 14102 DAbF G bFETER
#AL(2003) : 14303 DILFFE & (LT B H42004) : 14504 DILEER; CFETERS
#1(2005) : 14705 DILZEEE R

(2) REFHE

) BFEREMEERRLFDHEER REARHREIEERLB0005) | TR 15 5
%Eﬁ#%gwﬁﬁmmﬁﬁ%mﬁﬁ%ﬁwﬁﬁmﬁﬁwﬁﬁK%¢5&%0%#%%%
HEETERER) £1 1K ESEETT 2ENELHRT—»

2)&%%%%@%@%%&$%E%ﬂﬁ\ﬁﬁ%ﬁ%ﬁ@ﬂﬁﬁfﬁﬁamaﬂ%ﬂs&g
PRTR & IS B ORI TS 0%E 51
(http:/iwww.env.go. Jp/chemi/prir/result/todokedegaiH15/syosai/l suso giri-1.pdf)
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3) %%unnﬂﬁﬁﬁrgﬁ%a% JB A B B O EHE @?3‘%4 LFMERIRRER EHER
RETE - ENRER - FE - B HOLH R 3-2 HEFES
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Figure 1

Concentration-Response (Immobility) Curve

Immobility (%)

90
80
0
60
a0 r
40 1
30 r
20
10 ¢

—+— 2 4h
—&— 4 8h

0
0. 100

1. 00
Concentration (mg/L)

10. 000

~22-

124




Xl
mpy

BUREFF

p~2O0RMVIDAFI P20 (Daphnia magnad) Vo33 5 BETEAE R

AR

9B488G

ARBE, 0ECD EZER/RFTAMHA RS54 2No. 211 TAFI T I  (19984F)
ICHEMML TERBL /=,

D#BME : proobkiTy
NHEREFEHFN . FAX (UHEEICRREOLELZN) , KEOZ2F70X23— T

NEREY . FAR2 (Daphnia magnad
) TFEHR : 218/

b) RRIREE GREME)
MR, BHFIXfEERK, 0.060, 0. 160, 0.420, L 10, 3. 00me/L

e 2.7
BAEIHRE 72 : 60. Omg/L (HCO-60 IBXTN ¥ AFMMATIY ﬁﬁ%)
B iEikE : 80 mlL/&SS '
DEK: T 0FRSBER
) ftal i - 10, IBER (158758
0)MBIRE: 20xI1T
10} B&EY - 16FFR1H,/8RFfEimy
1) 447 : HPLCHE

125



&

1) B BRI TR O 4k BRI 8
BBROEOUTRENREMO NS ERALODONH e, LI H
Il (RMEESE) 2EE L.

2) 2] OMFEOBERZEBRERREUTIIRT.
B O IOEREIEHEE LC50) - 117 me/L
‘ (OS%6IEHHMRA & 0. 322~2. 31 mg/L)
50% SEFEFEEMWEE (EC50) - 1. 62 mg/L

(5% EMRA © FHAW )
R A IESERREE (NOEC) - 0.322 mg/L
=/AMERREE (LOEC - 0. 853 mg/l
-8~

126



Lél

Figure 1

Cumulative Numbers of Dead Parental Dapinia

10 A A A A A A——A A
_;5 —+Control
§ —&—Solvent control
— 8 ~o—0. 060 mg/L
E —*—0. 160 mg/L
s —0—0. 420 me/L
= 6 -1 10 me/L
= —£—3.00 mg/L
‘s
3
s 4
=z
=
E 2

0

0 7 : 14 21
Days

Values in legend are given in the nominal concentration.

. '_Ig_




Tabie 4 Mean Cumulative Numbers of Juveniles Produced per Adult Alive for 21 Days (ZFI/P)

"Figure 2 Time Course of =F1/P for Each Concentration Level
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—-: All parental Daphnia were dead during a 21-days testing period.
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Figure 1| Concentration-Response (Mortality) Curve
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QOECD SIDS ‘ p-CHLOROTOLUENE

SIDS INITIAL ASSESSMENT PROFILE

 CASNo. - ' 106-43-4

~ Chemical Na'm_é L  p-Chlorotoluene

. .. ;Strucfura_l' Fort'n'ul_a'_' | —@—m

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

Since there is no developmental toxicity study with p-chlorotoluene, the data from o-chlorotoluene are taken into
account to fill the data gap. The comparison of the two isomers showed a rather high degrec of qualitative
similarity with respect to available data on absorption, excretion and metabolism, toxicity after acute and repeated
exposure, Overall o-chlorotoluene and p-chlorotoluene have a similar toxicity profile, o-Chlorotoluene (CAS No
95-49-8) was already discussed and concluded at SIAM 11, 2001; and the initial assessment was published by
UNEP in 2004,

Specific toxicokinetic studies with p-chlorotoluene are not available, The available information indicates that
absorption of p-chlorotoluene is rapid via gastrointestinal tract or respiratory tract but is limited via dermal
contact. Excretion occurs mainly via urine as p-chlorobenzoic acid derivatives by rabbits or as the corresponding
‘hippuric acid by dogs. Exact data on tissue distribution are not available. Thus, p-chlorotoluene as well as o-
chlorotoluene are absorbed via the gastrointestinal tract, the lungs and to a lesser extent via skin. For both isomers
excretion takes place principally via urine, and in small amounts with faeces and exbaled air. In the metabolism
o- and p-chlorotoluene are oxidized at the methyl group leading to chlorobenzyl alcoho! glucuronide,
chlorabenzoic acid and mercapturic acid.

The LCsp of p-chlorotoluene was not determined but an Inhalation Hazard test showed that exposure of rats
against 4183 ppm (approximately 22 mg/m?) for 4 hours was not lethal, but signs of intoxication were observed.
Exposure for 8 hours resulted in the death of all exposed rats within the 14-day observation period. The dermal
LDsg (rabbit} is > 2000 mg/kg bw and LDsg (rat) is > 5000 mg/kg bw. Following oral application to rats the LDs,
values ranged between 2100 mg/kg bw and 2389 mg/kg bw. The predominant symptoms were body tremor,
accelerated breathing rate, cyanosis, decreased motor activity and palmospasms. With regard to o-chlorotoluenc
the acute oral toxicity is LDsy (rat, male): 3227 mg/kg bw; the acute inhalation toxicity is LCsq (raf):
37,517 mg/m® (4hrs) and the acute dermal toxicity LDs, (rat) is > 1083 mg/kg bw and LDsp (rabbit):
>2165 mg/kg bw. Based on the available data of o- and p-chlorotoluene it can be concluded that the acute
toxicity of monochlorotoluene in general is low. ‘

p-Chlorotoluene is slightly irritating to the skin when 0.5 m] undiluted substance is applied to intact and abraded
skin of rabbits' under occlusive conditions for 24 hours. p-Chlorotoluene is slightly irritating to eyes of rabbits
when 0.1 ml undiluted substance was applied into the conjunctival sac, o-Chlorotoluene, tested according to
OQECD TG 404, is slightly irritating to the skin. However, when tested under occlusive conditions, the substance
is corrosive. o-Chlorotoluene, tested according to OECD TG 405, was irritating to the eye in 1 out of 3 animals.
Based on the available data it can be concluded that monochlorctoluene in general is slightly irritating the skin
and eyes of rabbits. However, o-chlorotoluene seems to be a stronger skin irritant under occlusive conditions.

p-Chlorotoluene is a skin sensitizer when tested in the guinea pig maximization test according to OECD TG 406.
o-Chloratoluene, tested according to OECD TG 406, is not sensitizing to the skin of guinea pigs. However the
higher sensitizing potential for para-substituted substances is a known effect,

Reneated dose toxicitv of p~chlorotoluene was examined in sub-acute (29 davs) and sub-chronic (90 davs) gavage -
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studies with rats using dosages of 50, 200 and 800 mgrkg bw/day. The liver and the kidney are the main target
organs, Based on liver impairment in the sub-acute as well as in the sub-chronic study; which also revealed an
increase in chronic progressive nephropathy at the highest dose level of 800 mg/kg bw/day, the NOAEL for both
studies was determined to be 200 mg/kg bw/day.

With respect to o-chlorotoluene the NOEL for repeated dosing (3 months) by gavage in rats is 20 mg/kg bw/day.
In higher dosages (80 or 320 mg/kg bw/day) unspecific signs of toxicily were observed, e.g. reduced body weight
gain in male animals as well as elevated BUN, elevated WBC count, reduced prothrombine time in both sexes.

The NOEL for repeated dosing via capsule (3 months) in dogs is 20 mg/kg bw/day. In higher dosage (80 mg/kg
bw/day) one animal showed vomiting, and red blood was detected in faeces which might be due to the slightly
irritating property of o-chlorotaluene. .

In range finding study tests, the LOAECs after inhalation were 4 mg/l (4000 mg/m?, 14 d) in rats and 8 mg/l
(8000 mg/m?, 23 d) in rabbits. There is no NOEC from these data.

Based on the test conditions in the repeated dose toxicity studies which were taken into account for comparison,
.o-chlorotoluene is at least as toxic as p-chlorotoluene after repeated dosing.

p-Chlorotoluene was not mutagenic in the Salmonella typhimurium TA97, TA98, TA100, TA1535, TA1537,
TA102, and TA104 and in Escherichia coli WP2uvrA, Escherichia coli WP2uvrA/pKMI01 with and without a
metabolic activation system nor did it induce micronuclei in mice after a single intraperitoneal injection in a study
according to OECD TG 474, o-Chlorotoluene showed no mutagenic activity in bacterial and in mammalian cell
test systems #n vitro. o-Chlorotoluene showed né clastogenic activity (chromosome aberration) in vitro and in
vivo, Based on the available data on 0- and p-chlorotoluene it can be concluded that both monochlorotoluenes do
not reveal mutagenic activity, neither in vitro nor in vivo.

There are no studies on the possible carcinogenicity available.

There are no specific smdies on reproductive toxicity. However, in the repeated dose-toxicity studies which were
taken into account for comparison, o-chlorotoluene is at least as toxic as p-chlorotoluene. Furthermore, in the
metabolism o- and p-chlorotoluene are oxidized at the methyl group leading to chlorobenzyl alcohol glucuronide,
chlorobenzoic acid and mercapturie acid. Thus, the use of o-chloratoluene to fill data gaps is justified.

There are no specific studies on'reproductive toxicity (fertility assessment) available with p-chlorotoluene or with
o-chlorotoluene. Evaluation of the reproductive organs in the available repeated dose toxicity studies with
p-chlorotoluene or with o-chlorotoluene give no indication of possible impairment of these organs.

With regard to developmental toxicity conclusion should be drawn from developmental toxicity studies in rats
and rabbits with o-chlorotoluene as there is no specific study with p-chlorotoluene available. Developmental toxic
effects in rats and rabbits oceur mostly in the presence of maternal toxicity and without a clear dose-response
relationship, however, as a specific malformation, brachydactyly. Thus, for o-chlorotoluene, the NOAEL (rat) is
1.1 mg/l (1100 mg/m®, maternal toxicity), but no NOAEL for developmental toxicity could be derived, the
LOAEL (developmental toxicity, rat) is 1.1 mg/l (1100 mg/m?) In rabbits, the NOAEL (maternal toxicity) is
1.5 mg/1 (1500 mg/m®) and the NOAEL (developmental toxicity) is 4 mg/1 {4000 mg/m®).

The results of the developmental studies with o-chlorotoluene (brachydactyly mostly in maternal toxic doses and
without clear dose-responsc relationship: 1 rabbit fetus at the highest dose; 1 rat fetus at the lowest dose and 6 rat
fetuses at the highest dose) lead to the assumption that monochlorotoluene in general might cause malformations
in offspring by high dose treatment (i.e. at 1.1 mg/l = lowest dose tested, and 9.0 mg/).

Environment

p-Chlorotoluene is a clear colorless lignid with a melting point of 7.5 °C, and a boiling point of 1627°C. The
density of the liquid is 1.0697 g/cm’. The vapor pressure is in the range of 310to 379 Pa at 20 /25 °C. The
measured log Kow is 3.33. The solubility in water is 40 mg/l at 20 °C. The flash point is 51.9 °C, the auto-
ignition témperature 595 °C.

With regard to the chemical structure, p-chlorotoluene is not expected to hydrolyze under environmental
conditions. )
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According to the Mackay fugacity model level I calculation, the favourite target compartment of p-chlorotoluene
is air with 99.67 %, followed by water with 0.25 %. A Henry’s law constant of 446.8 Pax m*/mol at 25 °C
calculated according to the Bond method indicates that the compound has a high potential for volatilization from
surface waters, The calculated half-life of p-chlorofoluene in air due fo indirect photodegradation is
ti = 8.8 days. Due to the low absorption in the UV-B range, no direct photodegradation is expected.

p-Chlorotoluene is not readily biodegradable, but can be eliminated in industrial wastewater treatment plants. In
a modified Zahn-Wellens-test, comparable to the OECD TG 302 B, elimination of p-chlorotoluene of 86 % after
28 days occurred, 68 % of which occurred in the first three hours and is aftributed to physical-chemical effects
(adsorption, stripping). A manometric respirometry test (in accordance with OECD TG 301 F} was performed
with a concentration of p-chlorotoluene of 100 mg/l. After 28 days 1 % of the test substance had been degraded.
Acrobic ready tests were .performed according to the nafional Japanese MITI test, comparable to the

+ .OECD TG 301 C. Afier a period of 14 days, the %-age biodegradation from the oxygen consumption was zero
or did not exceed 30 % after 2 weeks from the beginning of the test, respectlvely At a concentration of 200 mg/
p-chlorotoluene was metabolized in 3 days by a blend of microorganisms able to degrade a range of halogen
substituted aromatic compounds,

The bioconcentration factor BCF=73.13 for p-chlorotolvene, calculated from the octanol-water partition
coefficient, indicates a moderate potential for bieaccumulation of p-chlorotoluzne in fish. The available
experimental data concerning bioaccumulation of p-chlorotoluene in Cyprinus carpio, confirm potential for
bioaccumulation in fish. The BCF values obtained for concentrations of 0.3 and 9.03 mg/l were in the range of
14 - 101.6 and 21.9 - 76.5, respectively.

Experimentally obtained adsorption coefficients (Koc) revealed a mid sorption potential of p-chlorotoluene, The
experimentally achieved K, values following the OECD TG 106 were in the range of 327 to 512 depending on
soil properties. In addition, a Koc value of 434 was calculated with PCKOCWIN v. 1.66 .

Conceming the toxicity of p-chlorotoluene to aquatic species reliable acute and chronic experimental results of
tests with fish, Daphnia, and algae are available. The tests were performed according to standard procedures or
similar methods. The lowest effect values from short-term tests, as well as from chronic toxicity test are (o =
nominal concentration; m = measured concentration; m* = geometric mean of analytical values ; s = static test
type; ss = semistatic test type):

Danio rerio: 28 d-NOEC zrows = 1.9 mg/l (m, ss5)
Poecilia reticulata: 14 d-LCyy = 5.92 mg/l (n, s5)
Oryzias latipes 48 b-LCy =52 mg/l (1, s or s5)
Daphnia magna. 16 d-NOEC epraduction = 0,32 mg/1 (n, ss)
Ceriodaphnia dubia: 48 h-ECsy =17 mg/l (n, 5)
Desmodesmus subspicatus: 72 h-ECsogrowth rere =>10.96 mg/l (m*, 5)
Desmodesmus subspicatus: 72 h-NOECromt rate =0.43 mg/i (m*, s)
Desmodesmus subspicatus: 72 h-ECsubiomass =>0.96 mg/l (m*, s)
Desmodesmus subspicatus: 72 h-NOEChiomess =2>0.96 mg/l (m*, s)

Based on the lowest effect concentration observed for Daphnia in a semistatic test the Predicted No Effect
Concentration (PNEC,q.) can be calculated with an assessment factor of 10. Using the effective
16 d-NOECreprogucioa 0f 0.32mg/l found for the invertebrate Daphnia magna a PNEC,q, = 32 ugfl was
defermined. ]

Exposure

p-Chlorotoluene is produced by catalytic conversion of toluene with chlorine under moderate temperature and
normal pressure. The composition of the crude product, a chlorotoluenes isomers mixture, depends on
temperature and the catalyst. The chlorotoluene isomers are separated by fractional distillation.

For 2002, the global monochlorotoluenes cutput by about a dozen producers is estimated to be approximately
75 000 tonnes (including unseparated isomers). The global p-chlorotoluene production volume in 2002
(tonnes/a) is estimated by region as follows: Western Europe 13 500, Ukraine 1000, Japan 4500, and China 5000
(total 24 000). In the Sponsor country there is one company with a manufacturing volume of 10000 to
50 000 tonnes/a. Three quarters of the global manufacturing volume stems from OECD member countries.

Pure p-chlorotoluene is solely used as an industrial intermediate for the synthesis of organic chemicals. The
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main derivatives are intermediates, e.g. in the production of pesticides, pharmaceuticals, and pigments, tike
4-chlorobenzotrichloride (ca. 45 %), 4-chlorobenzyl chloride (ca. 21 %), 4-chlorobenzaldehyde (ca. 18 %),
2,4-dichlorotoluene (ca. 6 %), 4-chlorobenzonitrile (ca. 8 %), and 4-chlorobenzoic (ca, 2 %).
Chlorotoluene isomer mixtures, especially those containing a relatively high amount of o-chlorotoluene, are used
as solvents in industry. In the USA p-chlorotoluene is listed as "other" (inert) ingredient in pesticide
formulations, however, production of chlorotoluene was ceased in 2001. In the Sponsor coutry, p-chlorotoluene
is not used in any pesticide formulation.

For the Sponsor country, use as a solvent is not known. Also, no direct consumer use is known for p-
chlorotolucne in the Sponsor country. No products eontaining p-chlorotoluene are listed in the Danish, Finnish,
Noerwegian, Swedish, and Swiss Product Registers.

From the manufacturing site of the Sponser company virtually no p-chlorotoluene (< 25 kg was emitted into the
environment in 2003. In the Sponsor country for occupational settings no workplace limit concentration is laid
down. Workplace air sampling shows that the exposure is below 1 mg/m® at the Sponsor company. Except from
the Sponsor company, no exposure data is available.

p-Chlorotoluene was detected in construction and demolition waste in waste recycling facilities in Florida. p-
Chloro-toluene occurs in volcanic gases and is formed in the atmosphere, In most recent studies on its
occurrence in the environment, p-chloroteluene was not detectable in environmental media.

p-Chlorotoluene is exclusively used as an intermediate in chemical processes. No consumer use is known for
p-chlorotoluene. In products made from p-chloretoluene by the Sponsor company, no p-chlorotoluene could be
detected. Exposure of consummers to p-chlorotoluene via the environment is Jow.

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND
NATURE OF FURTHER WORK RECOMMENDED

Human Health: The chemical possesses properties indicating a hazard (skin sensitization, indications for
reproductive toxicity) to human health. Based on data presenied by the Sponsor country, exposure of workers in
manufacturing in the only producer in the Sponsor country and of consumers is anticipated to be low. As no worker
exposure data except from the producer in the Sponsor country is available, it is recommended to conduct an
exposure and if indicated a risk assessment at the workplace apart from the production site. The chemical is a
candidate for further work.

Environment: The chemical possesses. properties indicating a hazard for the environment. Based on data
presented by the Sponsor country (relating to production by one producer which accounts for approx. 44 - 56 % of
global production and relating to the use in several OECD countries), exposure is anticipated to be low, and
therefore this chemical is currently of low priority for further work. Countries may desire to investigate any
exposure scenarios that were not presented by the Sponsor country.
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o-Chlorotoluene showed no mutagenic activity in bacterial and in mammalian cell test systems in
vitro. o-Chlorotoluene showed no clastogenic activity (chromosome aberration) in vitro and in vivo,

Based on the available data on o- and p-chlorotoluene it can be concluded that both monochloro-
toluenes do not reveal mutagenic activity, neither in vitro nor in vivo.

There are no studies on the possible carcinogenicity available.

There are no specific studies on reproductive toxicity. However, in the repeated -dose-toxicity
studies which were taken into account for comparison, o-chlorotoluene is at least as toxic as
p-chiorotoluene. Furthermore, in the metabolism o- and p-chlorotoluene are oxidized at the methyl
group leading to chlorobenzyl alcohol glucuronide, chlorobenzoic acid and mercapturic acid. Thus,
the use of o-chlorotoluene to fill data gaps is justified.

There are no specific studies on reproductive toxicity (fertility assessment) available with p-chloro-
toluene or with o-chlorotoluene. Evaluation of the reproductive organs in the available repeated
dose toxicity studies with p-chlorotoluene or with o-chlorotoluene give no indication of possible
impairment of these organs. :

With regard to developmental toxicity conclusion should be drawn from developmental toxicity
studies in rats and rabbits with o-chlorotoluene as there is no specific study with p-chlorotoluene
available. Developmental toxic effects in rats and rabbits occur mostly in the presence of maternal
toxicity and without a clear dose-response relationship, however, as a specific malformation,
brachydactyly. Thus, for o-chiorotoluene, the NOAEL(rat) is 1.1 mg/l (1100 mg/m?, maternal
toxicity), but no NOAEL for developmental toxicity could be derived, the LOAEL (developmental
toxicity, rat) is 1.1 mg/l (1100 mg/m®) In rabbits, the NOAEL (maternal toxicity) is 1.5 mg/l
(1500 mg/m®) and the NOAEL(developmental toxicity) is 4 mg/l (4000 mg/m®).

The results of the developmental studies with o-chlorotoluene (brachydactyly mostly in maternal
toxic doses and without clear dose-response relationship: 1 rabbit fetus at the highest dose; 1 rat
fetus at the lowest dose and 6 rat fetuses at the highest dose) lead to the assumption that
monochlorotoluene in general might cause malformations in offspring by high dose treatment (i.e.
at 1.1 mg/1 = lowest dose tested, and 9.0 mg/1).

4 HAZARDS TO THE ENVIRONMENT

4.1 Aquatic Effects

Because of the high volatility from aqueous solutions p-chlorotoluene is difficult to test in aquatic
systetns. Data on aquatic toxicity of p-chlorotoluene are summarised in Table 9.

Acute Toxicity Test Resulis

With the fish species Oryzias latipes a 48 h-LCs of 5.2 mg/l was obtained in an acute toxicity test
according to the national Japanese MITI test (MITI, 1992). In a test with p-chlorotoluene performed
with Poecilia reticulata under semi-static conditions a 14 d-LCsy of 5.92mg/l was obtained
{Koenemann, 1981). .

With the invertebrate Ceriodaphnia dubia a 48 h-ECsp value of 1.7 mg/l, based on initial measured
concentrations, was obtained in an acute toxicity test according to US EPA standard methods (Rose
et al, 1998). Hermens et al. (1984) evaluated the acute toxicity of p-chlorotoluene to the
inveriebrate Daphnia magna according to the Dutch Standardization Organization Method
NEN 6501. For a test period of 48 hours an ECsg value of 3.57 mg/l was obtained.
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Concerning the algal toxicity, a test with Desmodesmus subspicatus in the presence of p-chloro-
toluene was performed-according to the Directive 92/69/EEC, C.3 (Bayer Industry Services, 2004).
At the highest test-concentration of 0.96 mg/l (geometric-mean of analytical value at start of
incubation [nominal 30 mg/l] and half the detection limit [0.05 mg/1]. Because after the incubation,
p-chlorotoluene concentration was below the limit of detection,the geometric mean could still
overestimate the exposure concentrations) inhibition of growth rate and biomass was 6.1 %. and
10.9 %, respectively. Therefore, the ECsp is expected to be above the concentrations which could be
attained in experiments due to the limijted water solubility of 40 mg/l. NOEC for growth rate and
biomass was 0.43 mg/l (geom. mean;nominal 7.5 mg/l ) and > 0.96 mg/l (geom. mean; nominal
> 30 mg/l), respectively.

Chronic Toxicity Test Results

The chronic toxicity of p-chlorotoluene towards Danio rerio (former scientific name: Brachydanio
rerio) was investigated in an early-life stage toxicity test generally performed in accordance with
OECD TG 210, 1992 (Van Leeuwen, Adema, and Hermens, 1990). Retardation of growth was
shown to be the most sensitive endpoint. In this test, the test solutions were renewed 3 times a week
and analyses were performed before and after renewal of the solutions with HPLC. Since the mean
concentrations were below the nominal concentrations, the results are based on mean
concentrations. The 28-d NOEC for bedy length was reported as 1.9 mg/l. The no observed lethal
concentration (NOLC) was determined to be 3.4 mg/l and the 28-d LCs is given as 4.4 mg/l.

Chronic toxicity tests towards Daphmia magna were performed according to the Dutch Standardi-
zation Organization Method NEN 6502 (Hermens et al., 1984, 1985). The first test was carried out
regarding the endpoints reproduction and mortality G—Iermens et al,, 1984). During an exposure
period of 16 days under semi-static conditions, a LCsq of 1.59 mg/l for mortality was observed. The
corresponding 16 d-NOEC was 1.0 mg/l, For the endpoint reproduction an ECsq of 0.58 mg/l and a
corresponding 16 d-NOEC of 0.32 mg/l was obtained. In the second study the toxicity on inhibition
of growth for Daphnia magna was observed (Hermens et al., 1985). At the start of the experiments
and after 16 days of exposure the lengths of the daphmds were measured. Under semi-static
conditions an ECsy of 1.71 mg/l with a corresponding 16 d-NOEC of 0.32 mg/l was observed. The
stability of the test substance was experimentally determined with GC during the exposure period of
16 days., The recovery rates were in the range between 80 % and 110 %. Therefore, the results are
based on nominal conceritrations.
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Table 9 Aquatic toxicity of p-chlorotoluene to ﬁsh, Daphnia, and algae,

Species Test type Parameter Effects Reference IUCLID
Oryzias latipes Staticorsemi |48 h-LCyq 5.2 mg/l (n) MITI, 1992 4.1
static
Poecilia reticulata Semi static 14 d-LCq, 5.92 mg/l (n} Koenemann, 1981 | 4.1
Danio rerio Semi static 28 d-NOECgomt 1.9 mg/l (m) Van Leeuwen, 451
Adema, and
Hermens, 1990
Daphnia magna Static 48 h-ECsy 3.57 mg/l (n) Hermens et al., 4.2
1984
Ceriodaphnia dubia | Static 48 h-ECsy 1.7 mg/l (m) Rose et al,, 1998 42
Daphnia magna Semi static 16 d-NOEC groquetion | 0.32 mg/l (n) Hermens et al., 4.3
16 d-NOEC 0.32 mg/l (n) 1984; 1985
Desmodesmus Static Growth rate: Bayer Industry 43
subspicatus 72 h-ECso > 0.96 mg/l (m*) | Services, 2004 -
72 h-NOEC 0.43 mg/l (m*)
Biomass:
72 h-ECs > 0.96 mg/l (m*)
72 h-NQOEC > 0.56 mg/1 (*}

m: measured concentration
m*: geometric mean of analytical values
n: nominal concentration

Determination of PNEC,qua

Since chronic toxicity tests are available for three trophic levels (fish, Daphnia and algae), an
assessment factor of 10 was applied for the derivation of the PNEC,q, of p-chlorotoluene according
to the EU Technical Guidance Document. The lowest of the two available NOEC values was
obtained for the species Daphnia magna, 16 d-NOEC = 0.32 mg/l, therefore resulting in a

PNECyqua = 32 pg/l.

Toxicity to Microorganisms

In a toxicity test of p-chlorotoluene performed with Spirostomum ambiguum in which the cell
deformation and lethal response were the endpoints, a 48 h-ECsp of 95.8 and 110.8 mg/l were
obtained, respectively (Nalecz-Jawecki and Sawicki, 2002).

The toxicity to Pseudomonas putida was tested in a 18 hours test using the cell multiplication
impairment as endpoint. The test was performed according to DIN 38412 part 8 (Trénel and
Kuehn, 1982). An ECjo of > 25 mg/l was observed, Since the measured concentration in the stock
solution was only 15 % of the initial amount weighed in, the estimated ECy¢-value of > 25 mg/l
should be considered rather than the nominal concentration of > 160 mg/I.

Microbial toxicities of p-chlorotoluene are listed in Table 11.

32 ' ’ UNEP PUBLICATIONS

137



OECD SIDS p-CHLOROTOLUENE

Table 10 Tests on acute toxicity of p-chlorotoluene to microorganisms (IUCLIb 4.4)

Species Endpoint Parameter Effects Reference

Spirostomum Deformation and lethal | 48 h-ECspgetsrmaton 95.8mg/l(n) |Nalecz-Jawecki and

ambiguum response 48 h-ECsqietual response | 110.8 mg/l (n) | Sawicki, 2002
(Spirotox test)

Pseudomonas | Cell multiplication 18 h-ECyq >25 mgfl (m) | Trenel and Kuehn,

putida 1982

(n): nominal concentration
(m}: measured concentration

4.2 Terrestrial Effects

No tests to the toxicity of p-chlorotoluene towards terrestrial organisms are available.

4.3 Other Environmental Effects

No data available.

4.4 Initial Assessment for the Environment

p-Chlorotoluene is a clear colourless liguid with a melting point of 7.5 °C, and a boiling point of
162 °C. The density of the liquid is 1.0697 g/cm’. The vapor pressure is approximately 310 -379 Pa
at 20 - 25 °C. The measured log Kow is 3.33. The solubility in water is 40 mg/l at 20 °C. The flash
point is 51.9 °C, the auto-ignition temperature 595 °C.

With regard to the chemical structure, p-chlorotoluene is not expected to hydrolyze under environ-
mental conditions.

~ According to the Mackay fugacity model level I calculation, the favorite target compartment of p-
chlorotoluene is air with 99.67 %, followed by water with 0.25 %. A Henry’s law constant of
446.8 Pax m*mol at 25 °C calculated according to the Bond method indicates that the compound
has a high potential for volatilization from surface waters. The calculated halfilife of p-chloro-
toluene in air due to indirect photodegradation is ti» = 8.8 days. Due to the low absorption in the
UV-B range, no direct photodegradation is expected.

p-Chlorotoluene is not readily biodegradable, butcan be eliminated in industrial wastewater
treatment piants. In a modified Zahn-Weliens-test, comparable to the OECD TG 302 B, elimination
of p-chlorotoluene of 86 % after 28 days occurred, 68 % of which occurred in the first three hours
and is attributed to physical-chemical effects (adsorption, stripping). A manometric respirometry
test (in accordance with OECD TG 301 F) was performed with a concentration of p-chlorotoluene
of 100 mg/l. After 28 days 1 % of the test substance had been degraded. Aerobic ready tests were
performed according to the national Japanese MITI test, comparabie to the OECD TG 301 C. After
a period of 14 days, the %-age biodegradation from the oxygen consumption was zero or did not
exceed 30 % after 2 weeks from the beginning of the test, respectively. At a concentration of
200 mg/1 p~chlorotoluene was metabolized in 3 days by a blend of microorganisms able to degrade
a range of halogen substituted aromatic compounds.

The bioconcentration factor BCF = 73.13 for p-chlorotoluene, calculated from the octanol-water
partition coefficient, indicates a moderate potential for bicaccumulation of p-chlorotoluene in fish,
The available experimental data concerning bicaccumulation of p-chlorotoluene in Cyprinus carpio,
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confirm potential for bioaccumulation in fish. The BCF values obtained for concentrations of 0.3
and 0.03 mg/l were in the range of 14 - 101.6 and 21.9 - 76.5, respectively. '

Experimentally obtained adsorption coefficients (Koc) revealed a mid sorption potential of p-
chlorotoluene. The experimentally achieved Koc values following the OECD TG 106 were in the
range of 327 to 512 depending on soil properties. In addition, the Koc value of 434 was calculated
with PCKOCWIN v. 1.66 .

Concerning the toxicity of p-chlorotoluene to aquatic species reliable acute and chronic experi-
mental results of tests with fish, Daphnia, and algae are available. The tests were performed
according to standard procedures or similar methods. The lowest effect values from short-term tests,
as well as from chronic toxicity test are {(n = nominal concentration; m = measured concentration;
m* = geometric mean of analytical values ; s = static test type; ss = semistatic test type):

Danio rerio: 28 d-NOEC, o, = 19mg/l (m, ss)
Poecilia reticulata: 14 d-LCsp 592mg/l (n, ss)

Oryzias latipes: 48 h-LCsp 5.2mg/l {n, s or ss)
Daphnia magna: 16 d-NOEC grawin = 0.32mg/l (n, ss)
Ceriodaphnia dubia: 48 h-ECsp = 17mg/l (n, s

>0.96 mg/l (m*, s)

0.43 mg/l (m*, s)
>0.96 mg/l (m*, s)
> 096 mg/l (m*, s)

Desmodesmus subspicatus: T2 h-ECsogawth rate
Desmodesmus subspicatus: 72 h-NOECgowih rate
Desmodesmus subspicatus: 72 h-ECspbiomass
Desmodesmus subspicatus: 72 h-NOEC giomass

nn

Based on the lowest effect concentration observed for Daphnia in a semistatic test the Predicted No
Effect Concentration (PNEC,qua) can be calculated with an assessment factor of 10. Using the
effective 16 d-NOECgpoauior. Of 0.32 mg/l found for the invertebrate Daphnia magna a’

PNEC,qua = 32 g/l

was determined.

5 RECOMMENDATIONS

Human Health:

The chemical possesses properties indicating a hazard (skin sensitization, indications for repro-
ductive toxicity) to human health. Based on data presented by the Sponsor country, exposure of
workers in manufacturing in the only producer in the Sponsor country and of consumers is
anticipated to be low. As no worker exposure data except from the producer in the Sponsor country
is available, it is recommended to conduct an exposure and if indicated a risk assessment at the
workplace apart from the production site. The chemical is a candidate for further work.

Environment:

The chemical possesses properties indicating a hazard for the environment. Based on data presented
by the Sponsor country (relating to production by one producer which accounts for approx. 44 -
56 % of global production and relating to the use in several OECD countries), exposure is
anticipated to be low, and therefore this chemical is currently of low priority for further work.
Countries may desire to investigate any exposure scenarios that were not presented by the Sponsor
country.
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1 23,6 me/L(OS%(EMERXNRT - 21.9 ~ 25.6 mg/L),Probit
© 9.82 mg/L

1 49.6 mg/L (95K{EHRIXH : 42.6 ~ 60. | mg/L), Probit
: 29.6 mg/L | '
: 44. 0 mg/L (95%(SHEXH : 39.4 ~ 50.4 mg/L), Probit
: 29.6 mg/L ' '
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Figure 1

Concentration-Response {Immobility) Curve
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Figure 1 Cumulative Numbers of Dead Parental Daphnia
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Table 3 Time (Days) to First Brood Production

Nominal Concentration, mg/L
{Measured Concentration, mg/L *!)

Vessel 0.46 1.0 2.2 4.6 10 22
No. Control (0. 409) (0. 991) (1.94) (4. 67) (9. 80) (17.8)

1 10 10 12 14 — — —

2 10 10 12 11 — — —

3 10 10 10 10 — — —

4 10 10 10 11 — — —

5 10 12 11 il — — -

6 10 10 10 . 10 — —_ —

7 10 11 10 12 — —. -

8 10 10 10 11 — — —

9 11 10 10 12 — — —

10 10 10 11 11 — ‘ — —

"Min 10 10 10 10 - — -

Max 11 i2 12 14 — — —

*1: Time—weighted mean measured concentration
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Table 4 Mean Cumulative Numbers of Juveniles Produced per Adult Alive for 21 Days (ZF1/P)

Nominal Days
Conc. (mg/L} 7 8 9 1 11 12 13 14 15 16 17 18 19 20 21
Contrel 0.0 0.0 0.0 8.4 10.0 10.0 26.9 26.9 28.8 53.1 53.1 55.8 B4.7 84.7 87.6
0.46 0.0 00 0.0 7.2 82 9.2 25.9 25.9 25.0 44.3 50.5 B0.5 72.4 79.0 79.0
1.0 0.0 0.0 0.0 54 6.9 9.6 19.9 21.3 255 36.7 42.6 47.8 60.7 68.8 73.5
2.2 0.0 0.0 0.0 0.0 0.0 40 7.7 10.3 10.3 20.0 23.3 23.3 32.3 32.3 34.3
4.6 - - - - - - - - - - - - - ~ -
10 - - - - - - - - - - - - - - -
22 - - - - - - - - - = - - - - -

Figure 2 Time Course of XFI1/P for Each Concentration Level
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Table 8. pH Values

(Semi—Static Condition)

Nominal pH
Concentration 0 Hour 24 Hours 48 Hours 72 Hours 96 Hours

(mg/L) new old new old

Control 7.9 C 7.4 7.3 7.9 7.5 7.3
4.6 7.9 7.4 7.3 7.9 7.6 7.3
.6 7.9 7.4 7.2 7.9 7.5 7.3
6.8 7.9 7.4 7.2 7.9 7.4 7.3
8.3 7.9 7.4 7.2 7.9 7.5 7.3
10 7.9 7.4 7.3 7.9 7.5 7.2
12 7.9 7.4 7.1 7.9 7.6 -

new: Freshly prepared test solutions
old: Test solutions after 48 hours exposure

Figure 1 Concentration — Response (Mortality) Curve
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2) AREBTEHEOLENC X AFRERE ,
' 50%&&!@%&%5@%0 (0-72h) :  3.53 mg/L (95%{SHAKM : 2. 97~4. 19 mg/L)
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Figure 1 Cumulative Number of Dead Parental Dspimis
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Figure 2 Time Course of =F1/P for Each Concentration Level
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SIDS INITIAL ASSESSMENT PROFILE

3 -: ._-CA.S:'NB?E;- 120-83-2

" Chém‘ifc.al Name = - 2,4-Dichlorophenol

'7 -__Stifu,l:;.ttiiralfF_othii:l:a' o

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

Free 2,4-dichlorophenel (2,4-DCP) does not accumulate in tissues. 2,4-DCP is a strong uncoupler for oxidative
phosphorylation. It is rapidly metabolised into its glucuronate conjugate, its major metabolite, and is mainly
excreted in this form via urine.

The acute oral toxicity is low: LD50 1276-1352 mg/kg b.w. when tested in CD 1 mice. The dermal toxicity is
moderate: LDso in Sprague Dawley rats was 780 mg/kg with molten substance at 40°C. Further occupational
deaths have been reported in five cases. Accidents generally occurred in the same way: workers died after being
sprayed with molten (60°C) 2,4-dichlorophenol. US-EPA concludes that contact with only 1% of the body surface
may lead to death. The skin irritation tests with 2,4-dichlorophenol reports the substance to be "corrosive" to skin
and risk of serious damage to the eyes is expected.

The skin sensitisation potential has not been assessed. Its evaluation may be considered as unwanted due to the
necessity to avoid contact with corrosive materials. Chloracnea appears at human exposure to a mixture of
chiorophenols containing 2,4-dichlorophenol.

The 2-year study (Fischer 344 rat) was chosen to establish an overall NOAEL, after prolonged treatment with 2,4-
dichlorophenol, of 440 mg/kg bw/d for male and above 250 mg/kg bw/d for female, which is in agreement with the
findings in the other studies. In a 90 days repeated dose toxicity study dietary administration produced bone
matrow degeneration at about 800 mg/kg bw/d in females or at 1500 mg/kg bw/d in males; at 3000 mg/kg bw/d
these effects were not seen. The general appearance was affected at the top dose of 3000 mg/kg bw/d.

The genetic toxicity.is assessed by in vitro and in vivo studies. I vitro, most of the test results were negative. An in
vive micronucleus test, an unscheduled DNA synthesis test and two sister chromatid exchange assays were all
negative. It is concluded that the material is not genotoxic as the resulis of the in vivo tests are negative.

No evidence of carcinogenic activity was reported in rat and in mouse exposed orally for two years. These results
are supported by the conclusion of the TARC: although polychlorophenols and their salts are classified in group 2B,
there is evidence suggesting lack of carcinogenicity of 2,4-DCP in experimental animals (IARC, 1999). '

In a two-generation study in rat (OECD Guideline 416), effects have been observed at 2000 and 8000 ppm on
reproduction parameters such as a slight decrease in mean litter size and mean numbers of implantations. Transient
mammary swelling was frequently observed in the FO and F1 females after weaning of their infants. F1 males
treated at 8000 ppm, presented adverse effects (delay in sexual development, increase in relative weight testis).
The NOAEL for fertility is 500 ppm (33.4 mg/kg bw/d-for males and 49.1 mg/kg bw/d for females).

In a one-generation study, no effect was observed via drinking water at 500 mg/kg bw/d in mice. A non-

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this
document are intended to be mutually supportive, and should be understood and interpreted together.
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conventional one-generation study with rats using dose levels up to 15 mg/kg bw/d did not show any significant
effect on reproduction parameters. The only significant effect was an increase of some hematologic parameters (red
blood cell and hemoglobin), in the FI generation at 15 mg/kg bw/d, observed after a' 14 month exposure, In vztro
studies showed no effect on penetration of sperm in mouse ova.

Inan OECD Guideline 414, no teratogenic effect was observed in rats exposed by gavage at doses up to 750 mg/kg
bw/d. The NOAEL for maternal effects is <200 mg/kg bw/d, (lowest dose tested) and the NOAEL for foetal
effects is 375 mg/kg bw/d.

No teratogenic effect was observed either in the OECD Guideline 416 study but some delay has heen observed on
pups growth and their differentiation such as eye opening at 8000 ppm. A slight increase in relative uterine weight
was observed at 2000 and 8000 ppm in fernales weanlings, associated with an increased height of the epithelial
cells in the utering hom in F1 weanlings at 8000 ppm. It was concluded that NOAEL for growth and development
of the offspring is 500 ppm (33.4 mg/kg bw/d for males and 49.1 mg/kg bw/d for females).

The hormone disruption potential of 2,4-DCP was shown in only one in vitro test considered to be invalid. In
another in vitro tests on estrogenic activity (competitive binding and response to proliferation culture) results were
negative, In the 2-generation reproductive toxicity in rat, some findings, such as increased uterine weight in
females weanlings, females showing mammary swelling after weanling of their pups, slight delay of the age of
sextal development in males and reduced nurmbers of implantation sites and litters sizes, could coincide with
known estrogenic effects. One of the possible interpretations is that 2,4-DCP might alter endogenous sex hormone
concenirations by a specific mechanism through which the estrogenic phenotype appears in treated animals,
However, the study didn’t show any changes in serum concentrations of pituitary or sex steroid hormones (FSH,
LH, Prolactin, Estradiol, Progesterone) in the treated females at necropsy after weaning of the offspring.
Furthermore, results were also negative in two ir vive tests (a uterotrophic assay and a Hershberger assay), thus,
endocrine disruption potency of 2,4-DCP could not be evidenced.

Environment

2,4-DCP is a white solid in crystal or needle forms, It has a low vapour pressure at room temperature (0.16 hPa at
25 °C). The water solubility of 2,4-DCP is 4.5 g/l at 25 °C, but since the pKa is 7.89, which falls in the pH range of
environmental waters (approximately 6-9), the extent of dissociation of 2,4-DCP may vary significantly. The
measured log Pow is 3.21-3.25 at 20°C. '

Based on its vapour pressure, 2,4-DCP is expected to have a low volatility from dry soil surfaces. In contrast,
photodegradation should be an important means of removing 2,4-DCP from clear surface water. Atmospheric
oxidation half-life is estimated by QSAR to be 3.6 days. Hydrolysis is not expected to occur: balogenated aromatics
and phenols are generally resistant to hydrolysis. Mechanisms other than photodegradation and microbial
degradation, as adsorption by organic matter present within the sediments, catalysis at the surface of silica or
oxidation, may also be involved in the disappearance of 2,4-DCP from water. Since the pKa is around 7.8, 2,4-DCP
will exist in water and sediment in a partially dissociated state which may affect its transport and reactivity.
Similarly in soil, the ionised form (in alkaline soil) is poorly adsorbed, whereas the neuniral form (acid soil) is
expected to undergo more adsorption. Adsorption will also increase with increasing orgam'c matter content.

Biodegradation studies have shown that 2,4-DCP was not readily biodegradable, but it was inherently degradable
only in the presence of adapted microflora, both in aerobic and anaerobic conditions. Anaerobic degradation of 2,4
DCP produced 4-chlorophénol as the major product. The BCFs of 7.1 to 69 in carp suggest that bioaccumuiation in
aquatic organisms is low.

Aquatic effects

In acwute toxicity studies, the lowest LCsp values are 1.7 mg/L for freshwater fish and 1.4 mg/ for Daphnia magna.
For aguatic plants, results on Lemna are available, leading to ECs; (7d) = 1.5 mg/L (endpoint: vegetative frond
repreduction), In chronic toxicity studies, a NOEC of 0.29 mg/l for a fish, of 0.41 mg/L for Lemna {endpoint:
vegetative frond reproduction) and 2 NOEC of 0.21 mg/l (endpoint: reproductivity rate) for Daphnia magna have
been obtained. In a non-standard valid test on net spinning behaviour of the Trichoptera larvae, A LOEC value of
0.0035 mg/] was derived.

'Despite the numerous consistent data available on fish, Daphnia and algae, issued from acute and. chronic toxicity
studies, due to the uncertainties on ecological relevance of the endpoint of the Trichoptera study, no final decision

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this
document are intended to be mutually supportive, and should be understood and interpreted together.
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was made regarding PNEC derivation.

Tests with activated sludge resulted in ECSO values of 32 — 73 mgfl. Tests with Psendomonas putida and
Tetrahymena pyriformis resulted in EC50 values of 133 and 4.5 — 12.6 mg/l, respectively. Test with nitrifying
bacteria resulted in a BC50 value of 0.15 mg/l. This latter value could be used for the derivation of a PNEC.

Terrestrial effects

The LC50 for earthworm is 125 mg/kg dw and for plants the EC50 is 316 mg/kg dw. The ECI10 in a 34 day test
with Folsomia candida was 0,7 mg/kg dw.

Exposure

-

The production volume of 2,4-dichlorophenol was 2000 to 5000 tonnes per year in France.

The use is non-dispersive, as an intermediate for synthesis in chemical industry. The product is not dispersed or
transported outside of the site in the Sponsor country, the process functions in a closed system. The principle
hazard for manufacturers or users can be burns by accidents at debotilenecking with a temperature higher than
60°C. In closed systems if there is a leak the penetrating odour of 2,4-dichlorophenol gives an alett.

The possible sources of 2,4-DCP in the environment are through the degradation of 2,4-D (2,4-dichlorophenoxy
acetic acid, herbicide), or potentially chlorination of phencl-containing water.

’

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND
.NATURE OF FURTHER WORK RECOMMENDED

The chemical possesses properties indicating a hazard for human health (acute toxicity, cotrosivity, toxicity to
reproduction) and the environment. Based on data presented by the Sponsor country, exposure to humans and the
cnvironment is anticipated to be low, and therefore this chemical is currently of low priority for further work.
Countries may desire to investigate any exposure scenarios that were not presented by the Sponsor country. The
main source for 2,4-DCP measured in the environment appears to be through degradation of the pesticide 2,4-D.

In other programmes: an EU evaluation (in relation to the Commum'tjr Strategy for Endocrine Disrupters) is
ongoing for the environment. .

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this
document are intended to be mutually supportive, and should be understood and interpreted together.
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Lithium bromide ®BE%E (Psendokirchneriella subcapiiata) o 3AEEHERS

HRBRES
2130115

BBRAE
EREI, OBCDLBZRETF A MTA RS54 > No. 201 S5 SR Ss B | (1984 4) IT%EML T

ERLx.

1) #5B%HE : Lithium bromide _
2) SBEOEEHOFR:REOBEA0 1/vin), BHESBEHEH
3) SABAEW : Pseudokirchneriella subcapitata(ATCC22662)
4) REHE : 72 KE
5) HEREE TR :
XPEEK, 2.2, 4.6, 10, 22, 46, 100, 220,' 460 & TX 1, 000 mg/1
;2.2
6) FIATHERRIMES 1 1X10¢ cells/ml
N O#E OE:3ENRBRBRK
8) REBEAKE:100nl/1#
9) HBAKE:23x2 T
10) BB BF: B (75 A IWEALT 4, 000~5, 000 1x)
11) REBKD ol : pH OWEEIF DN,
12) & 3 ¥ BEEE I XHESTE
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) BBRAFOERPEBE
ERB TR, BERPETOLOOMUERFARTH>RED, ROV IERYEOR
HTHEDUFTABEZRAREL, BRETI LI ->THBYBERE LY., 5T
EFERENERIRBEREFERLE. | |

D EREETESEOLBICISHERE
50 SERMEEFRE EbC;,(0-72) : 62 ng/1(95 %{SEHEMRA : 55~69 me/l, Logit )
BAEERE NOECh(0-72) : 4.6 mg/] Dunnett DFEHERTE)

3) ERFEEQHERICIIHFRE |
50 $E=EMRE|E Erl,)(24-48) : 330 ng/1(95 $EHEBR : 280~390 me/}, Logit %)
BB FMEE NOECT (24-48) 22 e/l Dumnnett OB EHBRER) |
50 YAEEMEEE Bris(24-72) : 520 ng/1(95 %{S4EMBR : 440~650 mg/1, Logit ¥)
BAERRBE NOECr(24-72) : 4 6 mg/1{(Dunnett DL EHBRTELE)
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Lithium bromide ®3 3 22> T (Daphnia magna) i:ﬂ?‘%%ﬁiﬁﬁdﬁ%ﬁﬁ

BRES
H13012%

REH®
FRRIL, OECD EZRZFZ RH AL RS54 2 No. 20273 0> a8y, B ERRE g
TERER (1984 SE) ICHM L TEmL /=, '

1) HERME : Lithim dromide

2) BEAR 4 EEEIEAR

D BBEY T332 3 Daphnia pagna)

4) REHIM ; 48

5 HEREEGE®
XK, 42, 56, 75, 100, 130, 180, 240 B7X320 mg/l
NHE;13

6) HBREVE: WHE/BBRGCE4®)

0. BBKE: 100 nl/1 E

8 BEBKE:20x1 T

9 H Bi:16BSRITIH

100 % &0 _

1D R K KA (RS < ) 2BHEEL 7 50
12) HEBKD oH : pH OB Fb
13) 4 #7 & : FERE TS XTHB S
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) RBRATOERBRHERE | :
FHRBTIE, BRYHIOBOORERFTE TS /7D, KD D ICEBRE DR
BTHBVFULBELAEL, BETHZ LI ko THBNERES L, XoT,
SYEREOER IR EBESERAL -,

) UEEESBOER
50 HEKIBERE BiCy : 150 mg/1(95 %f“ﬁﬁmasi 140~170 mg/1, Probit 3%)
BAIEIERBE NOECI) : 75 ng/l :
100 YEEESERE © 240 ng/1

D VBEHRSEROER )
00 XEKFEEBRE(EiCy : 110 mg/1(95 $EHEES : 100~130 mg/l, Probit &)
BAEERBE NEC)) : 42 mg/] '
100 SEHERERE : 180 ng/l
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Table 3. The numbers of Immobile Daphnia magna (Percent Immobility)

Cumulative Number of Immobilized Daplmfé

Couggg;l:: ion Cm:{ciisturzetdion (Pgarc‘ent lmmobility)
(mg/1) (mg( D 24 Hours - 48 Hours
Control - oC 0 o( 0
42 a1 0( 0 0( 0)
56 56. 6 0 0 1C 5
75 .2 oo 3(15)
100 101 1 5 4( 20)
130 132 2010 1(55)
180 167 . 16( 80) 20 (100)
240 250 20(100) 2001000 '
, “
320 331 20{100) 20 (100) |

Table 4. Calculated EiCy Values

Exposure Period . 95-Percent e
(Hours) EiCy (me/1) Confidence Linits (ng/1) Statzstl.cal Method
24 150 140~170 Probit
48

110 100~130 : Probit
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#%%'E ;- Lithing bromide
REAI : FIAR (48 EEELSERK)
RELEY : AF I P> (Daphnia magna)
REHK - 21 M
HERE (REE -
HEX, 1.8, 3.2, 5.6, 10, 18, 32 %7X56 mg/l
Nl L8
RREYE : RE/ARK (1518 @i
HBAKE: 80 nl/1 & '
REAKE : 20£1T \
B 9 16K (BEET 1, 200 lux 28X 2n)
% 83T 1FEM70 Chiorella vuilgaris % 0,1~0. 15 ngC/ B
A = 3
TR K AKEKCGEREOE 2HRERELEDO
ABKD pl : pH ORBIITHARN
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RBKFOERDEBE

FRRTE, ERYRTODOORESFAETH o7z, ROVITHBRYE DR
HTHBZUVFUVLBEEMEL, RETHT &i;&afﬁﬁ%ﬁi&%& L7z, &=,
%%%&E@Etﬂ CRETREZRALE.

)] RSSO FSREREEUTICIRT.

50 ¥EEPEREEIIREE (BC,y) ;29 mg/1(95 EHEBA ; 28~32 ng/l, Logit
_ .  ERICEABEESTE ’

BAEEABE NE) : 10 ng/1 Dumnett DB EHEHEE)

B/MEABE (LOEC) : 18 ng/1(Dunneit DEEHERTER)

IP2O050 ¥HFEMEALCy : 42 mg/l (Binominal )
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Numbers of dead parental Daphnia
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& 1. § mg/l
3.2 mg/l
_ &85 6 ng/l
o 10 mg/l
2 18 ng/l
-~ % 32 mg/|
¥ 50 mg/!}
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14 21

Figure I, Cumulative Numbers of Dead Parental ~Daphnia
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> Confrol
150 + 1.8 mg/l
& 3.2 ng/)
< 5.6 mg/l
o )
E 100 + 10 meg/]
W < 18 ng/l
e 32 mg/!1
50 E
. 0- I} ! I 1 i
0
Figure 2. Time Course of ZF1/P for Each Concentration Level
Table 5. Caleulated EC;, Values for Inhibition of Reproduction
Exposure Period | G5-Percent .
(Days) ECy, (mg/1) Confidence Limits (mg/1) Statistical Method

21 ‘ 29 . 28~312 Simple regression

_24..
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Iithium bromide D& A5 4 (Oryzias latipes) 1334 B2 tESHRE

HBES
£13014%

BEHE
FEBIL, 08D LFETR ML K51 > Yo 03T RWERBHERER) (1992 ) IEIMLT
EHL Tz,

D #HBHYE :Lithium bromide
D REFHN - bk (4 BEELSEEK)
3 REB&Y - LAY H (Oryzias latipes)
4) REHIR : 06 BEFR
5 SREBEGE®
HRERT 100 ng/1 (RERER)
) RBREVE:10B/RBK
N REEE:0R/M ] | (]
8) BREBRARE:24x1 T : '
9 B B 16B5RIEHE
10D % 85 E58 ,
1D F R K AGEK (RSB SEN) ERERLE b0
12) #RBKD pH : pH OFEEIZFTHA,
19 5 ¥ BERE TS ATRBAHIE
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D BBAROBRGEEE | |
KRBT, BERUETOLOOMERFTMETH oD, RDYICERNEOR
BTHDUFTLABELHEL, BETE Lo THRDEREELE. £oT,
EHEREOEHICRRERESRA L.

2) 96 BFRAD 50 YEFEMEE (LC,) : 100 mg/1 BLE
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Table 1. Measured Concentration of the Lithimm in Test Water
(Semi~Static Condition)

Nominal- Measured Conceniration(mg/1)
Concentration _
(mg/1) 0 Hour (New) 24 Hours (01d)
Control < 0. 005 - << 0. 005 ‘ '\
100 7.7 ' 759 !

New : freshly prepared test solution
01d : test solution after 24 Hours exposure

Table 2. Comcentration of the .Test Substance in Test Water
' . (Semi-Static Condition) . '

Nominal Concentration(mg/1) Mean? Measured
Concentration (Percent of Nominal) Concentration
(ng/1) 0 Hour (New) 24 Hours(01d) (mg/1)
Control - - 4 - -
96. 5 85,0
100 @7 (95) 9.1
New : freshly prepared test solufion a: Time-weighied Mean

0ld : test solution after 24 Hours exposure

Table 3. The Numbers of Dead Fish (Percent Mortality)

Nominal Mean* Measured Cumulative Mortality(Percent Mortality) .
Concentrat ion Concentration :
(mg/1) (mg/1) 24 Hours 48 Hours .72 Hours 96 Hours
Control - T (1))] 0(0) 0(0) 00}
100 95. 7 0(0) 116)] 0 (0} 0(0) ]
a : Time-weighted Mean !
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