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&S Al el =8

2 TWA - 3.5mg/m3 24 2, S A (DAl H2020-485)
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-2l TWA - 0.1mg/m3 Rel(8)

HE OIARE HE TWA - 50ppm STEL - 75ppm

ald TWA - 100ppm STEL — 150ppm
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&M TWA - 3mg/m3 ARTAE(SEH)
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Oll £ il JI . PR . ] . ] ]
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LD50 > 5000 mg/kg Rat

8l
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<
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LD50 > 8000 mg/kg Rat (At 8LE, OECD Guideline 401)

LD50 7800 mg/kg Rat
LD50 3523 mg/kg Rat (EU Method B1)

LD50 2080 mg/kg Rat (OECD TG 401)
LD50 3500 mg/kg Rat

LD50 300 ~ 500 mg/kg Rat
LD50 3400 ~ 6000 mg/kg Rat
LD50 10600 mg/kg Guinea pig
LD50 > 2000 mg/kg Rat

LD50 1340 mg/kg Rat
LD50 1850 mg/kg Rat
LD50 5000 mg/kg Rat
LD50 > 2500 mg/kg Rat
LD50 > 5000 mg/kg Rat
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INJE =

1.3,5-E40IBI S A
Atk JiI= 2l (CUPRIC OXIDE)
Atk JMiI= 2l (CUPRIC OXIDE)

1.3,5-E40IBI S A
Atk JiI= 2l (CUPRIC OXIDE)
Atk JiI= 2l (CUPRIC OXIDE)

1.2,3-E40IBI 8 A
1,2, 4-Ec|Hig8d

1.3,5-E40IBI S A

At JiI= 2l (CUPRIC OXIDE)

koll

i
x

1.2,3-E40IBI 8 A

1,2, 4-Ec|HEHH

LD50 2500 mg/kg Rat
LD50 > 2000 mg/kg Rat

N=els
LDO =2000 mg/kg Rabbit (OECD TG 402, GLP)
LD50 1100 mg/kg (HAstel 2HSH FHXI(EU CLPZ3 2%: 2

LD50 > 20000 mg/kg Rabbit (OECD Guideline 402 GLP)

4))

HI

LD50 > 2000 mg/kg Rat
A=els

LD50 > 2000 mg/kg Rat

LD50 > 3160 mg/kg Rabbit

ZJ| LC50 8000 ppm 8 hr Rat (&HAt
JbA LC50> 5700 mg/m* 4 hr Rat

I28S

. LC50, 55.7mg/L, 4H)

>

2% LC50 3.34 mg/¢ 4 hr Rat ((&/+=2¢, OECD TG 403, GLP))
E22 LC50> 4.6 mg/m 4 hr Rat (R D=sENX AL SSEE)
LC50 2.3 mg/¢ 4 hr Rat (&H4t)

ZJI LC50 11.6 mg/L 4 hr Rat (AIEEAUAM A AL JtH2 SII0I122 JbA CHE
E28JIF M& (LC50: 1,968 ~ 3,936 pp))
J

C50 5922 ppm 4 hr Rat (25.713 mg/LEPA OPP 81-3, GLP ;1330-20-7; EU CLPZ

L
2R 724

ZJ| LC50 4000 ppm 4 hr Rat (3= LC50=4000 ppm 4 hr BHAEX] 1 17.8 mg/L(ECHA,
HSDB), RD50=1432 ppm 6.2 mg/L EU CLPX3SIE 24)

AR LR85 SPRANIPRED

JbA LD50> 2000 mg/kg  Rat

|28 DISRALE/T=E AZEZ20 H=40| LIEHLEXI &2 S(0OECD Guideline 404 )

|28 ISRRALE/TN=E A2 H=40] 245X &2S(OECD Guideline 404)

EFE 0|28 LT N=4 Alg 2 o8t =4
EVE 0|88 LIFRALE/N=E A" 20, B0I8 012 FAL0| UEHE

L?j
=4 88, Rabbit, OECD TG 404
E0E HACE NRRAL/AN=S4 A" 20, N340 2 X %S OECD TG 404

ENIE 0|88 MIRXN34 AMEEU Method B.4 Z 1X LR NI X322 =2 =4

2
=2

g
E)E Az Hacez & 1=
Method B.5 (Draize test))

&84 0/0,

St IR X224 Al

S|

SS9 =4

AM/IR MH=24 AIE Z2D IR I3 22 (EU

]

I

=4 818, Rabbit, OECD TG 404
£ (%): 112.9, X234 83, human, EU Method B.46



2 0% w/w, Bt

A=
—a

3

2|
IS

=2
=)

(GMPT):

b A&

3
2IdE 223X ¥S OECD TG 406

OECD TG 429 HI 2l d

=]
=

-1/\|

HolN S i i
b S, Guinea pig, GLP, &=, J|LITI =4

2:0/5, OECD TG 406

Jium

-l

I
ull
I+
<

og ol

g £ il Al 7l RO
5 K 3 K -
3 X 5oz gm RT
c =} — @ = Klo ar
= O] 3 S B = ]
3 o o m w0 U < < -
‘T L o = TTe) . I
3 o T g 0. Sz © W S z
o . i gip 2 IR, 2 o 3 >
S 0 = S =gl L S s 2 o
W o /ﬂ = = x X0 <3 w l =
o o Roow _SJ__W_W = © 2 S S M.
oo = N = = i = © -
a B o F8  UIE R Ko = g © a
= Ly or 4 _, = A [ i S =} o) b
ot 0 8 2 K o H b S <
o) < 0. N o ok i _ 55 s (G} O m
= g Ell = 4+ o5 O U0 o ko ) w ar
5 o R~ 3 HoPgw w & A o S © =
o ° =) ) R S A . I 3 0 = A
e e 0 oz ar S <o <0 = al & = 0 o0
25 Ty & 5%23 gm g i Sk & =
s = K SR o 23ay T & woow = = s
X0 > A o o = me AT oo o o~ - o8 0] = o
nr w o] X0 o i %0 < o - w0 nr o e ; = 0 o o
= - S i " B R0~ X0 w o g b Klo = = 20 =
. S wnRa I == R AR H0 I 2
- T =swof X oo & - £
o 5 R T2 m § Tl B o Rl 5§ 2 3 o 8
wm o oo ow ¥ LWpCE S 0 = = ; s M =g .
= K £ ux 2 =z Erog ™ R0 = S 0o X0 [a e 5l
- < ol A = < o = T n WU 10 = = nr I O e -
S 8 L o mac m 2I0Fb s M W ~ L = 3z -
s o Ao ¥ 0 SgomW 8w I o 0 4 £ 3 28 o
R n = ®wgzY O L g S S o s o0 ®O il
0 < 5 < % 2 20 £ < o W Ao o M ar o) 3 o ; - 0
Mﬁ N g wmao" S S safwax W ﬁw WS = ﬂ U = R
- = B r = S K @ oMo o g o = - - . < )
B 5 W Bz B30 = nuﬁ wwl 2 Ys v 3 ar S i e = o a
<0 S L o o] oo 4 o8 o4 o = . 8 Y O ol e
_ e 3w O Y Wag ar n Y B c = B 7 o . =l - X
ol I -9 2o EAdRSH GCe 8 o3 0 % S g Ko T2 2y S
I Bo0E we TS H I = Us g : 8 o I = g/ = = s &k K=
5 3 4 o W W - WA KL By X og =8 T @ Rl = = = bl = s © = T
W w M S 5 M 53 m=Jolwm SRS W00 o i) _ ~ - w o £Y c @ X W
R RE o Ham z 50 2 & & wl or © i W oW 30 3w g od
3 regsgEn Y- on AEHI® 5 mg g W X AR 00500 o0 oo " o o Somi
D WIS W W = = R0 = 0 2 JH S b _, oo oo o - I 00
oric Wik T S 0w o @% Em ol or = E/_ 5553 o5 o8 oM 35 o5 5% O O = _.f: mmm gw i > =
S 6 AR KW T TR T T A R o 55 & o8 55 & K 3 g B W
5 Pl R R =3 K o oo - =) oW s .
e FEERRKREE = 1M o o3 = Vo W E_ W G
KR RKRRRKR 3 o2 o 3%y o
= ol = &5 & = Q Wroul
S @ Ao R
w
S]
> —
= =
0 = o _ =
ar W_.FM =l o W._ _ o
= ! W %._ =) Z O _
BNl i = I £ e =l
| R ll = 8 ot £ W I = =
1J + o = = = il - a 5 =
g - = D = ot = ) =
- = « _m t 2 =l _ = = O w =
20 I ] S = ou = L} o u S = s w
e 4 s oW 5 = wew s p = % o
H R+ = W oW o v X = 1] = o Buz Ul i i
0 S -~ < N o ol o = - - 5oL K L —=
2 - = 7 = - o ol o W o < =
~ RhsmMs S Ywm s o ol
i - - d z -
£ K
il

<0
110§
=



=
£l

ull

1,3,5-Et01 0

12 33 Al

Guinea pig, GLP, /===, DL I

0/10, EU Method B.6

=2
=0

&3

Akt JiI= 2l (CUPRIC OXIDE)

=

=N

231, OECD TG 406

Guinea pig,

Ol ol
o oS,

t

ni

r
o

1,2,3-Ectol0
1,2,4-EcI0IEd

o/

l

0

oll

FRI=el

[}
<]

t

Kl

INJE =

-l

g ol

Tl

<N

"l

£l

ull

1,3,5-Ectol 0l

Atk JiI= 2l (CUPRIC OXIDE)

r
el

l

gl

El
=

1,2,3-Ectol0
1,2,4-Ec|0IEd

l

FRI=el

[}
<]

b

AA10056-0000000075

-l

1
unl
I+
<

g ol

T

<N

"l

£l

ull

1,3,5-Ectol0

Akt JiI= 2l (CUPRIC OXIDE)

o0
o)

(/3
R0
ol
xr
el
[l
o0
H

gl
xr

1A (

r
el

al

gl

El
=

1,2,3-Ect0l0
1,2,4-EcIHIEd

IARC

al

28

FRI=el

[}
<]

b

28

K]

INJE=

-l

28

g ol

T

<N

28

"l

E3l|

ull

1,3,5-Ectol0

Akt JiI= 2l (CUPRIC OXIDE)

r
el

1,2,3-Ect0l0
1,2,4-EcI0IEd

al



FRI=el

t

OSHA

AA£QA56-0000000075

T T O O O 00 oo op 00 o op oo oo o o T T T T O O O O
W 55 55 5% 5% 5% &3 B3 3 5% & 88 5 o5 o 5 o5 o 35 o8 5 o8 55 o5 o5 o3 o5 5% 5% &% 8% % 5 8 8%
o1 O O O V[ MO oM oMo oW UM T T 1 1 T O T O B B B
FRRRRRRRRRRR KRRIRRRZIIZR I R K rR R KRR KRKRKRKRKRKERKERKRE

[m [m w
o o o
< < <
O O O
e 7 = O = = O =
! E W 5 g 5 = W 5 g 3
= ] - - Fl = ] ol ) = ] - ol
o = O = ol o s O = ol o s O =
v S m S 5 = v S m S = = v S m =
o AT A ow by I AT A ow by I AT o)
A hl = ou = ul wl 8 = & hl = oul = ul wl 8 = & hl = oul = wl
il 1| S @ ® LR N S Rm 1| S @ ® LR N S oW 1| S @ ® LR 5
R I ol Al b @ ¥ o 30 @ WR T ol Al g o ¥ o o 2o o® W RS ool Aol g ¥ G
mle._._ﬂ:'W:,_W‘I,N_@ELL@#M‘_N_MAE._N?WEWLN_@ELLPQ#M‘_M‘_MAFIN_._'W:,_WLN_@EL
O =
<C pzd

(i}

dl

S

FRI=el

=]

b

1,2,4-Ec|iIgd

EU CLP
INJE|

-l
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1z
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1z
Jn

HE oIARE HE INE=AS]
aael INT=AS]
Ol & et & INE=AS]

1.3,5-E40IBI S A

-
U

€ £ g L g L L ©
olo

&FSE A2 21 (CUPRIC OXIDE) =els

= INE=Rerd=)

1,2,3-EtOII e A N=els

1,2,4-Ec|H&dl =els

ZBolA

ol MY W EZRs HEFRE 0lgst ASAIE 20 S4( OECD Guideline 474, GLP)

AFSHOFA in vitro — EtEHI2IOLE 0|88 A SHB0| AlE: S4(S. typhimurium TA1535, TA1537,
TA98, TA100, CHAFEE A Hl 2 HI210l1), OECD TG 471

&FSE HIel invivo - LR S MIEZS DNA &4 L =32 Al&: S4(rat, =21), OECD TG 486
in vitro - &HHI2I0LE 0188 SAHSHHO0| AI&: SH(S. typhimurium Strains TA98, TA100,
TA1535, TA1537, TA102, CHAFZE & H 2 H1101), OECD TG 471

=g ANEZ U ZSFRE 0/Se N0 SMH2H WaE 24 A2 HAIZAH S 42810l

S4 (OECD Guideline 479)

ANEZ W ZRFE 0|2S KK SHBO| AIEZ2 0 HAIZEH K29 428101 4
(OECD Guideline 476)

AEZ Ll OIME2 0|2S SASHBIO0| AIEZ2 L HAIEZAEAHDI 22 A2ei0 4
(OECD Guideline 471, GLP)

MH L XIS 0|28 MAzIT 24 XIAAEZ D S4H(0OECD Guideline 477)

>

2 INT=AS]

INJE = ANE2U DS S 0188 SAHSHB0IAE 2 34
ANE 2L MO MAIEZY SH
AE 2L DNASE AlgZ2usd
U ZRFE OIS RUSHANEZE N S4

22l in vitro - &HHI2I0LE 0188 SAHSHHO0| AIE: S4H(S. typhimurium Strains TA98, TA100,
TA1535, TA1537, TA102, CHAFEH S Al 2 H 8L0l), OECD TG 471

HE oIARE HE AEZ Ul OIME2 0|28 HHICIOISEAHSHHOIAIE ZU0ECD TG 476, X5 S 4Kl 0]
AAIE ZDOECD TG 473, UAIEE A STHAI 24, MHl Wl LRF HERE 0188 AHAl

gZ 1 84 OECD TG 474, GLP

ﬂ%@@ﬁé’ﬁ 5@@?@ HEHBOIAIZOECD TG471 21 S, AU OtRA ==
Al g astAle 4

ZEOlE8 2 4, GLPZ It 8622 LIEtg

W
>
i

>

Ol € e Al Ot A lymphoma L5178Y cell2 0188 R&ESHAIE 210t 84, Chinese hamster
Ovary;CHOMIZE 0|28t SMH OlAAIE 2 84, OECD TG476, GLP, OECD TG 473
OIRA SHHMEE 0|26 AMAIE 20 S4, ZRF 2LMEE 0188 Unscheduled DNA
synthesis;UDSAIE Z10t &4, OECD TG474, OECD TG486, GLP

1,3,5-EctOII e Al A=els

&FSE A7 21 (CUPRIC OXIDE) invivo - L3RS MIEZS DNA &4 L =32 AlE: S4(rat, =21), OECD TG 486
in vitro - &HHI2I0LE 0188 SAHSHHO0| AIE: S4H(S. typhimurium Strains TA98, TA100,
TA1535, TA1537, TA102, CHAFZ- A& H 2 H1101), OECD TG 471

=] invivo - IR S MANIZE 0|88 SEX sHHO| AIE: S4(rat, =21), OECD TG 478
invitro - ZR & NXEE 0/t M 0l4 AlE: S4(rat pleural mesothelial cells
(RPMC), THAZF & Al 21S), OECD TG 473, EU Method B.10

1,2,3-EtOlHI e A In vitro Salmonella typhimurium Ames testOll Al CHAFZ A o H L4 ACH SYH.

1,2,4-EC|HE A In vitro = Salmonella typhimurium/TA98, TA100, TA1535, TA1537, TA1538 (Ames test):
Negative(S4)

=

ol HCEE 0|36 LYSH AEZ L, 500 and 1200 ppml A 2H A X, 2412 2H|2 St
(NOAEL=>= 1 200 ppm)( OECD Guideline 413, GLP)
ENE 0|28 ZIIFH/2HSHE ANEZ Y SAALHIQ 242 UF S8 YME0| SItat
1 Ho MG UM (NOAEL=2 300 ppm ) (OECD Guideline 414 , GLP)

AFSLOFA

AME T2 GHOlA, A=, wbll, 24 L x| =2 82 & 30, 15 mg/kg/dOlA LIEHG 2O,
2= 7.5 mg/kg/dOl A LEEH SEXIQH Ol AEFOZ ZQ6HA 22 2A2Z 2t
NOAEL= 7.5 mg/kg/d, equivalent or similar to Guideline: OECD TG 416

NE Z2A 60l Al, ZITH 88 mg/kgll &4k OFA (2 35.2 mg £&= 19.9 mg Zn2 + / kg bw, 2
2 2 >520 Ual)2 SHAl X SAE L EfOHY 20| AUS., hamster

=.



AtsE JITel L: 22 23 30 1500ppm_J HE0| ASLICH OE SSHAME MA =40| LIE
AUASLICH B2 2= 1500 me (P1 A A9l HI FRA 2. 0 sSHMS
o *%LIEP 221 1 1500 ppm (F1 == AICHOIA BIE 2H 24).
=40| LIE PII E’:%’IQLIE}. F1 231 : 1500 ppm (F1 k3t MITHoll A
S HE 2H). O sZUHS M4 %’SOI LFEFLERI 2 QASLICH F2 224 0 1500 ppm
221 HICHOIA BI & 2 24). F2 221 0 1500 ppm (F2 224 /\‘IIEHOHA-I 24 S HE R
O (A) EL: 22 %= : 1500 ppm. L&l = P1 =212 B2 23.6 mg / kg bw / dainI
SLICH 22 22101000 ppm. HH sTHME MA S50 LIEFLER] 2 ASLICH
s 23S P LA FR 22191, 17.0 L 33.8 mg / kg bw / day01|
. F1 232111000 ppm. 0 STOHAME MA S40| LIEFLIXI ZUASLICH F1 Al
WIF LEFSESLICEH (1000 ppmOllAl & XISl mg / kg bw / dayOfl CHSt Z Dol EHOF
JIEt H3EE FXGIYAIL.) F1 22101000 ppm. HEH sZOME MA SH0| LIEILIX &
USLICH F1 MCOHOIA SDH0F LPEP”ALIE} (1000 ppmel A0l CH&F mg / kg bw / dayOH
CHet ZH0fl CHEE DIE B2 E ZXOIMAIR.) F2 231 1 1000 ppm. OE SZUHANE MA S
A0l LIEFLEX 2 ASLICH F2 MICHOIA S LEEFSECH. (1000 ppmOil Al AXH 2l mg / kg
bw / dayOil CH&t Z0t0Hl CHSt DIEt A2 S EXGIMAIR.) F2 234 : 1000 ppm. 0E SZ0ll
MN&E MA =40| LIEFLEX E’:S&QLIEP F2 HICHOI Al &2tJF LEEFSECE. (1000 ppm el & X ol
CHst mg / kg bw / dayOfl CHst Z2H0il CHSH JDIEF HEE X6 AIL.),, EPA OPPTS
870.3800, GLP
ANESZ2H ZIIE€H =) 28, 2HS4H LO(AEL = 9 mg Cu/kg bw/day, 2HS4H
NO(A)EL =76 mg Cu/kg bw/day gtet=4 LO(A)EL =79 mg Cu/kg bw/day, 2 =4
NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD TG 414, GLP
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s HEE 0188 zDIEH/2ASH/LESH AIEZ 0 MASHO| LMBHX 2
Guideline 414)
& hzesS

INJE = HES 0|28 HASH HEZ02H00 2 &2 O a0 S g A&
XN AS WP BFO=R 2RotII0 BH 2=

Tl LO(AJEL : B2 =3 & 2§ 1500ppmel F&0l ASLICEH 01C£1 SEHANE MA SHOI LIE
LK & ASLICH 22 283 1 1500 me (P1 A 222 HE A D). 01EH sSEHAME
?é?t%l,lﬂ. 231 1 1500 ppm (F1 =3¢ AICHOIA HIE SH 2 D).
e sEUME Ac‘iﬁ =40l LFEHJII E’JS&QLIE} F1 &= : 1500 DDm( :.?i NICHOIA
STOAE 84 sS40l LEHLX 2 ASLICH F2 =21 : 1500 ppm
(F2 =24 /dlEHOiI A H A ). F2 &34 1500 ppm (F2 23 HIEH(HIA—I 24 EHE R
Big=!

\
s
m
E
o
10
é

H). NO (A) EL : 22 %21 : 1500 ppm. 24&l & P1 £=312| 22 23.6 mg / kg bw / dainI
SHEELICH 22 234 0 1000 ppm. HH sSUHAME A4 %’SOI LIEFLER] 22 ASLICH
Al UM L £ H2 F S0P 249 A 22 19.1, 17.0 € 33.8 mg / kg bw / dainI
SHEHEFLICEH F1 =34 1 1000 ppm. {E SSOHAME MA =S40| LIEFLEA L UASLICH F1 Al
ARYIBHEBIOGEI ? 76000 ppmOiiAI &1l mg / ka bw / dayol Cher 2 3i0f it
et 328 EXoAAIL F 2311000 ppm. HH SEUHME MA SH0| LIEILIX €
UXSLICH F1 MCOHOIA S0 LEEHGHSLICH. (1000 ppm2 A0l CHet mg / kg bw / dayOH
CHsh Ztoll CHSt DIEt QE% IO AIL.) F2 =21 1 1000 ppm. HE STUHAME MA S
o0| LHEFLEX] 2 UASLICH F2

| o MICHOI A = 2H0F LIEFGCE. (1000 ppmOll A A XISl mg / kg
bw / dayOll CHEH Z 40l CHE DIEF BB E FXRSHAAIL.) F2 231 1 1000 ppm. & S0l
MNE MA SHO| LIELEX 2 ASLICH F2 MCHOIA S0 LPE}‘XAEP (1000 ppm<l A & ofl
CHst mg / kg bw / dayOfl CHst Z2H0il CHSF JDIEF B2 E X6 AIL.),, EPA OPPTS
870.3800, GLP

ANESZ2H IS S 28, 2HS4H LO(AEL = 9 mg Cu/kg bw/day, 2HS4H
NO(A)EL =7 6 mg Cu/kg bw/day, &&=+ LO(A)EL =? 9 mg Cu/kg bw/day, £ S4
NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD TG 414, GLP

HE OIARE HE HEE 0|86 LLY=4/2IIEH ANEZ D AE 2K SO, Elor M= 24, B8 XH S0l
HECASU JIE e SH=E HELX LS(NOAEL=1 000 ppm)(OECD Guideline 414,
GLP)
=] HE QM0 MASH(SE=s EPA OPPTS870.3800)AlIEZ 1t AIEE 2SS
[ =]

O
%’S/\I"‘(OECD TG414)Z D AT MBS 2AaZ
HE2 A2 BMCLI0(2 M S4)=2675mg/m

w3, EP
(500ppm)VERI Al 2t HHE SHESS 2K LS. NOAEC(M A /U4L/2
A)>=500 ppm HEES 0|8 %“'é* ==l

2

Ol € B Al HEZS 0|26 20 ELMASHAE(OECD TG416, GLP) Z 1t 500ppmDEXl A Al = &
S 2EE Rl HEX AS. FLTAMSH St NOELS MS2t4, 2t2H 3ot
SO& 2150 NOEL=100 ppm.
HES 0|8t ELULLS=HAIE(EOCD TG414, GLP) Z 3t 2000ppmItXl I & P &2 22 g
A &2&S. 1000 E£= 2000 ppmUl A2l AIMAF MBS0 A6HH LIEHE . 2RSS 2 1000 &
2000ppmUIA Sl ME L AI2A22 264 NOAEL(ZID1E &)=2000ppm, NOAEL(Z2 /&<
SA)=500ppm2 2 LIE+L.
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Atst Ti=el
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L: 822 23 20 1500ppmel F&0| ASLICH HH sZHAME MA SH0| LIEH
LUSLICH B2 231 01500 ppm (P1 &AXl 2219 HIE 2H 24). HEH sZHAME
AASLICEH F1 221 0 1500 ppm (F1 =30 MICHOIA BIE A 2tL).

Al SM0| LHEFLER 2 JASLICH F1 234 0 1500 ppm (F1 224 AICHOI Al
S HE 2H). Y sZHME MA SH0| LIEFLER] 2 4SLICH F2 221 1 1500 ppm

2 NICHOIA BIE 2H 24A). F2 231 0 1500 ppm (F2 20 AICHOIA 24 & HI&E 2
2 23111500 ppm. L&l = P1 222 A< 23.6 mg / kg bw / dayl
221 1 1000 ppm. HE sSUHAMNE A S40| LIEFLEA R /ASLICH
AL, QA Y 22 H2F S0P 2319 F 22 19.1, 17.0 & 33.8 mg / kg bw / dayOll
Ch F1 22 11000 ppm. O{H sE0HAME MA SH0| LIEFLER 2 pASLICH F1Al
Db LIERGSLICH (1000 ppmOIlA &2l mg / kg bw / day0il CHSH 2 0H0ll CHSt
FAAIR.) F1T 2201000 ppm. E sE0HAME MA SH0| LIEFLER &2
OlA S H0F LIEFGESLICEH (1000 ppm2l A X0 CHSF mg / kg bw / dayOfl
et DIEt 328 HEXGIAAIL.) F2 =21 1 1000 ppm. HE STOHAE MA S

(o]

=
0
0

USLICH F1 AT
CHet 20l

A 0| LIEHL
bw / day0il 200 et DIEF HEE XS AIL.) F2 231 0 1000 ppm. 0 E s<0l
NE MA SH0| LIEFLERI 2 UASLICH F2 AICHOIA SH0F LIEFGECE (1000 ppm 2l & &I Ofl
CHst mg / kg bw / dayOfl CHst Z2H0il CHSF JDIEF B2 E X6 AIL.),, EPA OPPTS
870.3800, GLP

ANESE2HE 2IIEH S 9638, ZHS4H LO(AEL = 9 mg Cu/kg bw/day, 2S4S
NO(A)EL =76 mg Cu/kg bw/day, 2&=4 LO(A)EL =? 9 mg Cu/kg bw/day, & S4
NO(A)EL =? 6 mg Cu/kg bw/day, rabbit, OECD TG 414, GLP

:.:—
ol

=l

]

>

B4l 6~18 L0l SAISH ENOIA 0L 900 mg2l &Al/kg MIES FO0I& Z 0t EHOLO OFR &
S0l UAAS. WA JISA S& 2 Shte LEHLER 22%S. NOAELE Al =4 o3
OlA 900 mg/kg bw/day& 2t=&. Jt0IE etel : OECD TG 416, GLP2t S8 £&= KA
NOAEL(ZE=4) = 1600 mg/kg bw/day, S==== J|S0ll 1600 mg/kg bw talcF = 4!,
2 RNE0 S 0IXX LASOH, 2H, EHOF HE0 &S 0IXIX &S, rat, GLP

A=els

A=els

HEE 0|3 SESH AE 20, ASO 240 JASE EUE sS4 2K $£S

BT AP g, 2F, MBS FE, My et 0 Mg, JIE W=240| 20E

2SS4 2EE2 A5 US(EE / +AH/L2 / SSHHL KALSH JH0I=2k2l: OECD TG
Ad10056-0000000075

I I8 sS4 HF0UA 6| 2 U= LEHEOI SHE0| 4210 AHS MBFEOl 42 A

Ble A7 MO 2H X5/ 0lA0] LALX LS(HE / £31/231 / OECD TG 402 /

GLP)

S D20l G2 20l UEIHOL, SR8 RN AUSUCL(RE / $20/242 /

equivalent or similar to Guideline: OECD TG 403)

AP 2E +=0AN HEW SOE e 2EE USo ASE A2, HIFAR MK (HISE

2l XA, &=, SEE 24 L A2 LEY, HEo A8 22 +F0A 2&2E S49 ¢

E ASZ2E QHATHE, AR Fe, 25 AX U R4 MAID| FHO 20| ZaE, 222
HE A MEINHC SS2 13 22X 228, A A AX¥2A2 S5A HE2 EE. M
ZEXo BAS T2 Bt 2EE. 928 mg/kg bw 20U A LA 101212 MAGtDE &
OIZH OlAS LEIUWR LAS.(SS8HHL SALSH JL0I =2kl OECD TG 401)

O Al S49 AS= URUCH T8 X2 U8, AHY 28 / 22Al 0|42 AJACH(BIE /

£31/243 /| OECD TG 402 / GLP)

S A5 2|0 LEE = ALY S22 & Yelst® A Ho S84 220 JAS0l
S FSLICH 14 Lo ZHE J|2H L0 2E 2L +TO22H 22 SS9 HOUA 24 I
Ol ZHECACH Olest 2M 222 MAD &RE (2AIS) HANES SO QI8 2
2 &= USLICH DAl Helst® SHIE o™ 0|8 &8 = ASLUILH H/XMS dls @ &

3t Pl EEE = MY LE S22 2R MO ASHSLICH 0I1L2 HEE & B3
O =T HSLYLICH 14 & 2Z J(2te LIl SIME S2, S0l 2210/ CHoll 2= 2 <
2t AtSEE 2102 AFEQACH O EAS F H =4 2 MBS0 JI1Q & »UCH(HE /
21/22! / OECD TG 403 / GLP)

N=els

N=els

S22 0|=2¢t 28448 ME 2, =HEME, =NH2HMN, S E5C25 2L
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1,2,3-E240IBI 8 A
1,2,4-ECIHE A

S BN sS4 (B2 =5
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®

232000 mg/kg bwZ M2lE HHOUA ol s S8 KA, SO, 242, AL &8
=& Kot S§ 2¢e, 823 AXE, AMXIS o & g2 23 A0l L HEH0| sMo=z 8
MCAS. 200 mg/kg bwZ XM2IE 10t2I0A SAst Y L A S 1 20 =2 KA IIZ
CIAS. 200 mg/kg bw2 KIS HHOAE H&l HEo (2 HSIF AHLX LUS. A2
= AFYEH 2000 mg/kg bw2 XM2lE JHAIS SAMA HIBAXCZ E2 H, HER 2 S
2 AE, 20l EXHGIE PelM 22, 224 2 Y, UM HIEE Ao ALY =SS A F
2 &0l LIEFGE D, 200 mg/kg bw2 XMl NS S20A Ol A4S &L X AUAS.(BE
/ $31/243 /| OECD TG 423 / GLP)

£2:1.24 =511 mg/L sTOA P2l 22 KU 7600 E= I 0l 4 A2t 52 ==5tH
SE 22 F0Is SN 559 25 AXS, A0S SHNA 220 A U HES 55
2 (ES S0 HE SE S 2A2) =2 2 S SA A1 LI 22 SSOAH 22
3ANZ2HE=E ANE 4 LNLAI (A2 301212 =20 L 3 0t2lel 221 s2 S 3 0t2l). &8, & &
S 2K 420511 mg/LOIAN 2E SSUHA 2S40| 2ASE AO2 AEIACH 20|
1.24 mg/L I #31 2 02l £& 5.11 mg/Le & +==0A 1 0t2lo 321 & 1 01219 &2
OlAl 22 L& o2t Mo AZA M [t 2ETJCH(HE / £31/231 / OECD TG
436 / GLP)

ANZOA JIE- &2 124, 58
LIEIE. S2 480l 0 2

ANZOA B30 08, AHSS0AH SHE 24, TH, OHF X
100ppm442 mg/m Ol '=EAl & X 4IIZ0ll o8t X3 & of2he S5

ASES20AN SIISY 22 0TH IS L T I=2S Lo,
SZAMFA g3

R X2l HNMOA O Hal SHO ASE= QAS / RAUMAM 0l AS(EHE [/ 2/
OECD TG 423 / GLP)

FI: Mele SSoA 2HE AN Al S42| AZ= UACH / S Al 0142 UACH(HE
£31/243 /| OECD TG 402 / GLP)

>

~

o

S AN s 22 L HIE SHS AMEdI0l&ctE X O Gamble L Gamblel| B1E
S SHMOUA 2 2 Fel AtstE & 2| EIQAIOHIOIES EAl=E ZItot)| 2ol =3 & A
Ch a) detxo=2 2r X A HRANA KA 2t 22l 2ol 2 X0l &YX LASL
Ct. DU, AIEE 20 &2 X 30| HANAM 017 2l ASH20 THoll 72 Al2F 012kl Al2t
Ol A 2F2tS] XtOIJF 2AE ARG, 0l= 72 A2 20| LHEE S P22l0A 2018 XI0IE =
CHotXl= & UCH b) 220 X D] HRACA, P2l A2 S &4 atg 2220 H =2
2o SEE LEHUCH ¢) 2 AS2 88 WOlA BlmotH 3-5 pm 10 pm L X 2] HIA
E AMOI0l 2all &0l 2 X0l AASLICE Ol MEQ| X AJ| 2EIt EXJ| MY
%= X0 IIsHE HOLE U0l = &L d) Dicopper oxides 50 um 3J| HIAER
Ch3-5umZ 10um HIAENAN XN O 2 R21E USHUSLICH 01242 SLs 2 =
|

ENAEHE AR R 1= 04 Z0ICH 01222 ADCHEM2 Z R E 2]
Cu202 ME0| M= Al LU 20 American Chemet2l ME U MO 2EZACEH e) A
3t 22l (Cu0)el &2, 50 um LXECH3-5um 2712 LXUA O ES 220t EHEUS
LICt. American ChemetOl A= CuO (50 um)Jt MBS X &£ U ME20 01242 ADCHEM &t
20 MO HEJASLICEH ESH 10 um LA FI| CuO= AME N 018 JtsotAl 2L UL f)
T 3= gHa P2l ArS20 Cist 3 um X I AEUHAM P2l Edll &2 AEst X0l
b 212 & ASLICH ADCHEM CuO&= American Chemet CuO2t HI W oH0 2| &9 2 2
HHE ZEHSLICEH 01218 X0l= 222l KA CHoll 3 2l Bt= 24, 2 0l=4! Chemet
MEN 25t FIIC| Bt= MY NEZ M SE AN 2E T ACH

JI: A @%)8 32 Y40 02l &2 (n° 140 S 22 Mg S 2420 0|8
=2 (efst ATHX) AFE LENCH 22 E QA ASsE=E Mz G202 LE B2, ols
SEHOZ Ist A = UCH AH FX0 ool RLE AEYHA. Olst A= O30 &
SLICH 2,32 4 AI2H0ll 8 23 (n°15) 2 1,2, 3 L 4 AI2H0I 3 HOl %31 (n° 21, 23,
24)01 CHE M4 D HIE. 30 2 L 1 AI2H0I1F SAl 8 HOl 231 (n° 21)0 A 2 A} LIE
o R2AA 0N S 145 HAUZ HAX WA X HEE 20 F=QUCH 0| ¢A2 ot
LIS SSUHAMC EXOH SH A4 A5 20| AT 20, AIE =20 230| S
o2 B(BE / £31/231 / OECD TG 402 / GLP)

S LE SO UM AS= 2ELX LJUCH == F, 1 LW 2 Hel =0 & 1 YO
L2AUAMN AT Z L HRE U0l EIJCH(HE / £321/2431 / OECD TG 403 / GLP)
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Z2(0t2hd): NOAEL=31.52 mg/kg—bw/day(approx. 13.26 mg Zn2+/kg-bw/day), Rat,
OECD TG 408, GLP

AO(HD|EHR): SHEE Soff JIl &8 2, 2t 2o 245 2
&t LOAEL2 75 mg/kg bw/day2l JI& Z2 A& 8&2o= L

S IIANO0IA S, Rat, OECD TG 410

20 (012tAM): A& Z20t0IA, NOAEL2 1.5 mg/m 2 HIIE, Rat, OECD TG 413, GLP

oo

ZF(02HA): LOAEL: 2000 ppm(M/F), NOAEL: 1000 ppm(M/F), mouse, EU Method B.26,
GLP

EQ(EHI|8HE): LOEL2 0.2 mg cuprous oxide/m 0|0, Ol SEFUIA (HI=)S O LIEHE.
NOAELE = 2 mg cuprous oxide/m &, AI&E =10 & =ZF0/0 H ] IMel A
2E0 2HE. 2E2E S E S 20 oS 2 FE ¢S FEZ MG 22 Hez

2t=C 0 STOT EF = Mt X @&, Rat, OECD TG 412, GLP

1o
0 X2

QML Bt EHCORZ 1080l =& H/AS M IS NE ¥ S 582 24, I8, Il
JI2X S, H Jls Z0H, JHS, HIIS, H 272 Z0i, SS2 HME 0§ S0 &g, &
o2 2 gI0AM =R HBotX ¥S

Z2(0t2kd): LOAEL(forestomach lesions) =2000 ppm, LO(A)EL(2F&4H)=2000 ppm(M),
4000 ppm(F), LO(A)EL(AI & &4H)=2000 ppm(M), 1000 ppm(F), S&0l =0l S0I1H0(D]
20 SHASHOZ KROGHK %2 A2Z 23, NO(A)EL(forestomach lesions)=1000
ppm, NO(A)EL(2+£=4H)=1000 ppm(M), 2000 ppm(F), Rat, EU Method B.26, GLP
EQ(EH|8HE): LOEL2 0.2 mg cuprous oxide/m 0|0, Ol SEFUIA (HI1=)S O LIEHE.
NOAEL2 = 2 mg cuprous oxide/mZ, A& E 21 22& 0|0 H S HIS0HAH &£A
2E0 2HE. 22 S = EU 20 2 2 FE M FEZ MG 22 Hez

2t=C 0 STOT 2F= Mt X &8, Rat, OECD TG 412, GLP

90 HH= A=A AIBOECD TG408 Z 3 AR S H ZJH2 NOAEL 250 ma/kg bw/day
MNE U SSUHA OHE =2 A SEAAZH(AS 2T, 1E, A4S, AYES, 20, A &
ZE IS S)0 BEEDE, 2E O LEA AS0/02 QI HA a4 SBE + AU
D E0E FYSFNSY RS2 L SRDAL 221
HESENBENBF N SATSLAGZ I 45t HAUIES LEIHE EHSN B35}, 22
=0} Y EMAY ZAIE HIOH #EE )| X2 NOAEL=75 ma/kg bw/dayOECD TG408, GLP,
ECHA

DIRAS 0|28 135 SUVZSSHAEZ Y 750ppm3.55 mg/LOI AU A 2+ L AEL2H =
IOF UEEOU 1 9 ZRHRIAY T R dEe BRI S

NOAEC=1000pp

m4.74mg/LOECD TG413, ECHA

HEES 0128 &8 T SHOECD TG4242 &2I6k)| A6t 43-133, 200-800ppm =
JBrE LS A2 210 400ppms SO0l HAN =& SXZ 8F0E EHAXIO 3155

X 8. 835712t 200-800ppm2 OHCEAE 22 4%, 100%2 S5 St

o

oo

XDl et =EA DIREX, HOl SSS 227 HEI[2Rg, SFABA, A0 S

Il

ZF(02H): LOAEL: 2000 ppm(M/F), NOAEL: 1000 ppm(M/F), mouse, EU Method B.26,
GLP

EQ(EH|8HE): LOEL2 0.2 mg cuprous oxide/m 0|0, Ol A (HI1=)S DO LIEHE.
NOAELE = 2 mg cuprous oxide/m &, AI&E =10 & =ZF0/0 H ]

2E0 2HE. 2EE S = EU 20 oS 2 FE M FEF MG 22 Hez:

2t=C 0 STOT EF= M= X @&, Rat, OECD TG 412, GLP

AR(2HA): HE(Y/2A)E o 1012 SO TalcS AFR2 AFRSI0 22 =&8 21,
NOAELZ 100 mg/kg/day R S. LuH=0l S& SH0= PER0| AA20, &
SSEa0es 9 HE2RE JRIU BA Rl 2RI0| ol S50 £ S8

ScECTHAS
o 20N 2AF. SHEMAN 2 o 2EE ohy Hels A St S, Rat, OECD

0

4J 1o

E(2Y): HES Sall L, 6, 12018 S & Itsd 2& 10.8 mg tale/m =& 2 62 7.5
Al2E, 3= 5 2t EEH 20 GO 1290 XMl I J1d & 182 =2 MY ES
LIEt. S22 50%It & 18 25 Mol S0l AL2LGIACH, AESE 52 X E 8%
£ =dig. =& 240t2l S S 10t2I0lM H 84501 2=&, Rat, OECD TG 452
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Akt JII7 2l (CUPRIC OXIDE)
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N=ARS

S&E S 0.86 mm2/s @ 20degC (expolated calculation)

EtStAR, HHE 4318 200 oo statd HEs o2 =~ UAS. SELE 0.64 mi/s
25 C

AZS R HZ UL S HES 222 £ US.

N=ARS

N=ARS

N=ARS

H=z S50 atatA HE0l M2 = US
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ARFEH6-0000000075

X}EO{Q

ITEA D

LC50 4.7 mg/4 96 hr JIEt (Cyprinodon variegatus, EPA OTS 797.1400, GLP)
LC50 315 #g/¢ 96 hr Thymallus arcticus

(ASTM, Xl==4l, =)

LC50 193 #g/4 96 hr Pimephales promelas

(B4, g=)

LC50 > 1000 mg/4 96 hr JIEt (Tribolodon hakonensis)

=S

LC50 250 mg/¢ 96 hr JIE (Rasbora heteromorpha)

LC50 193 #g/4 96 hr Pimephales promelas

(B4, g=)

LD50 672 mg/¢ 48 hr Brachydanio rerio (OECD Guideline 203, GLP)
LC50 2.6 mg/¢ 96 hr (OECD Guideline 203)

LC50 5.1 mg/¢ 96 hr

LC50 12.52 mg/¢ 96 hr Carassius auratus

LC50 193 #g/4 96 hr Pimephales promelas

(B4, g=)

LC50 89581.016 mg/4 96 hr Fishes species

(QSAR, Xl==4l)

LC50 2.792 mg/4 96 hr

LC50 7.72 mg/4 96 hr Pimephales promelas

EC50 2.14 mg/¢ 48 hr Daphnia magna (OECD Guideline 202, GLP)



A
U

AFSHOFA LC50 1220 #g/4 48 hr Daphnia magna

Ab3torA (US EPA/600/4-85/013, XIs=4!, &=, GLP)

A3t Ml=el LC50 0.35 mg/4 48 hr Crustaceans

2SS EC50 > 5600 mg/4 24 hr Daphnia magna (OECD Guideline 202, GLP)

2% EC50 4.5 mg/¢ 48 hr

NIEI= EC50 0.97 mg/£ 48 hr Daphnia magna

el LC50 7.2E-5 ~ 5.36 mg/¢ 48 hr Crustaceans

e (B8t 0.044 mg/1)

HE oIARE HE EC50 1550 mg/£ 24 hr Daphnia magna (OECD TG 202, GLP)

a3 LC50 3.6 mg/¢ 24 hr (OECD TG202)

Ol et LC50 1.8 mg/¢ 48 hr Daphnia magna (Ceriodaphnia dubia NOEC 1.0 mg/L (0.96mg/L)
7days)

1,3,5-EctoIHIE I & EC50 6.01 mg/¢ 48 hr Daphnia magna

&kst HWi=2 2l (CUPRIC OXIDE) EC50 0.0926 mg/¢ 48 hr Daphnia magna

&kst HWi=2 2l (CUPRIC OXIDE) (OECD Guideline 202)

=] LC50 36812.359 mg/4 48 hr Daphnid species

g (QSAR model, QSAR model, & =)

1,2,3-EctoIHIZ #I A LC50 3.341 mg/g 48 hr

1,2,4-EC|HE A EC50 6.14 mg/{ 48 hr Daphnia magna

Fol ErC50 2.01 mg/¢ 72 hr J|Eb (Desmodesmus subspicatus, OECD Guideline 201 , GLP)

AHSHOFA EC10 350 #g/4 48 hr Chlorella sp.

Ab3HorA (XIs=4l, g=)

A3t MlI=el NOEC 30 #g/4 7 day Lemna minor

Atst mi=el (XI=s=4l, g=)

r=2s ErC50 > 10000 mg/¢ 72 hr J|Et (Desmodesmus subspicatus, OECD Guideline 201, GLP)

2% ING=IES)

xde EC50 0.527 mg/g 96 hr JIEF (Chlorella pyrenoidosa)

el NOEC 30 #g/4 7 day Lemna minor

22 (RI==4l, g=)

HE olARE AHE EC50 > 146 mg/4 7 day JIEH (Blue algae, OECD221)

a3 EC50 1.3 mg/£ 48 hr (OECD TG201, GLP)

Ol et EC50 2.6 mg/¢ 96 hr JIEt (marine invertebrate)

1,3,5-EctoIHIE I & EC50 25 mg/¢ 48 hr Scenedesmus subspicatus

&tst HMi=2 2l (CUPRIC OXIDE) NOEC 30 #g/4 7 day Lemna minor

&tst HMi=2 2l (CUPRIC OXIDE) (XI=s=4l, g=)

=] EC50 7202.7 mg/¢ 96 hr Green algae

g (QSAR model, QSAR model, & =)

1,2,3-EctolHIZ #I A EC50 2.29 mg/4 96 hr

1,2,4-EC|Hgs ™ PN

2 2ol

ol log Kow 3.55

Ab3EorA s

&gt mi=el 01 -2.63 log Kow

r=2s PN

2% PN

xde log Kow 1.3

2l 01 -0.57 log Kow

22l (=)

He olARE AHE log Kow 1.31

Jadl log Kow 3.15

(UR=Ra(RAl log Kow 3.15

1,3,5-Ect0l NI #i & log Kow 3.42

Atk JiI7 2l (CUPRIC OXIDE) INT=AS)



1z

01 -9.4 log Kow
(log Pow, 25C)

o

1z

o

1,2,3-Ect0IHE I A log Kow 3.7
1,2,4-EC|HEHHE log Kow 3.78
2ol
o PN
Ab3EoA PN
Arst mii=el (=2dh 4, BIOWIN 5,6)
r=2s PN
=] PN
NIEIR=] PN
22 PN
HE olARE AHE PN
S PN
Ol et PN
1,3,5-EctoIHIE I & PN
&kst JWi=2 2l (CUPRIC OXIDE) PN
g4 PN
1,2,3-EctoIHIZ #I A PN
1,2,4-EC|HE A PN
HES=H
s=4
ol BCF 35.5
Ab3HorA 01 0.002 BCF
Ab3HorA (R =)
Atst mWi=el 3.162
Abst mi=el (L/kg)
r=2sd PN
2% AA£A56-0000000075
xde BCF
22 PN
HE olARE AHE PN
4l BCF 25.9 (Oncorhynchus mykiss)
ol g BCF 1 (BCF)
1,3,5-EctoIHIE I & BCF 342
&kst HWi=2 2l (CUPRIC OXIDE) 28624
A 01 3.162 BCF
Evs (2/xg)
1,2,3-Ect0IHIZ #I A BCF 133 ~ 217 (=&=5%:150ppb(-&E5% 15ppb2 = BCF=136-259))
1,2,4-EC|HE A BCF 124.5
MEolA
7 2 % 60 day (H&Eoi4d)
Ab3torA 100 01 40 hr
Arst mi=el (=2d4, BIOWIN 5,6)
r=2s PN
2% 36 ~ 48 (%)
NER=] PN
22 PN
He olARE AHE 83 % 28 day (OECD TG 301, GLP)
A 90 % 28 day (Ol=2di&, OECD TG301F, GLP)
Ol & 70 ~ 80 % 28 day (ISO 14593 CO2 headspaceAl &, GLP)
1,3,5-EctoIHIE I & 0 (%) (BODOI 28t 2al<)
&kst HWi=2 2l (CUPRIC OXIDE) PN
g4 PN
1,2,3-Ect0IHIZ #I A 0 (%) 14 day (MoK %£S.)

1.2, 4-EQilgud 4 ~ 18 (%) 28 day
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