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H315 LIR0 AH=28 223Z
H334 EYAI 2elZ2I14 Bts, A L= S& 2ets 222 = US
H319 =0 &8 =2 £2Z
O HEgxX 2+
- o
P233 J1E ©Hol ZHIGIAIL
p243 H&D| &R £XIE FoAIL
P280 (2SZY - 259 - 2otd - tHESR)E(2) HESHAR
P210 € - AI3 - 3tF - DEZFHE ZLelotAL - =
P240 27| - =2 EHIE X - AN,
p241 EY 2XE &I| - 8] - T - ZHIE AIESHAIR
p242 ATHAJF LGSR = EFE MEBOHAIZ.
P261 2& - & - JtA - DIAE - BJ] - AZg 012 EYLE LIGHAIZ.
P71 2| L= &0t 2 = RN FSoHAIL.
P260 2& - & - JtA - DIAE - BJ] - AZY0IE EL0HA OHAIL.

P264 g F0l= £ EXNO| WAL,
P270 Ol M3E MSE Mols ZHHU, DFAIHU EHGHA DHAIL.
P72 MY E U2 2FE A== BHEGHA OHAIL.
p285 EJI0t 2 Xl 2= RUAME &I ES7E FHESAL.
-us
P370+P378 StM Al £2 11J| 2o HEE ASHE AIEoHAI2(58 &X).
P303+P361+P353 IR (L= Maldte)ol 228 2HEE LE =2 HIHL MHGAIL. LIRS 22 A2AR/
AFRIGHAI 2.
P302+P352 IR0 =29 CHE2 S HiF .
P312 SEES LIIH =02 (2AHe TES LA,
X

P322 2RE XXIE SHAIR
P363 CHAl AL QHEE =2 MNEGHAI.
P337+P313 =0l CHEF Xt=01 XIBEH SSHOl XA - FOE EOAL.
P304+P340 SotH Al&SEH BIIJt U= R2Z2 I SEGH| #I2 NMHZ AEFES FHOHAIRL.
P314 SEES LI 2SEQl XX - RAHE FOHAIL
oM |

I
S 2.
P333+P313 LR =d L= ZEH0l LIEHLEHE 2/S X0l
P321 25t XMXIE SHAIL.
P332+P313 LR Xt=0| MI|H 2ASHOl X0t - FOE BOAL.
P362 @FE 2/=2 L1 CHAl A

00 10
[pa]
=
flul
Q'J
=
t0



P304+P341

=

(SIA)
E2 XM AN2AIR. JtsdtH 2

n
2t

S0l LIEtUE 227

P342+P311 S &2

HIHGHAI2. Al

Edxz

EH
e

2t

B

P305+P351+P338 = Ol

2.

- HE

A=

[
GRS

ot M2z |

nl
2t

JI0 & 2= R0l

!
P403+P233 EJ1=

P403+P235

A=

&3

EN kel

tEHS|

Cj
)

Hl= R0l

JI0r #

!

A2

[¢]

P405 L Sotod M&

- HoI

- ZIJIE HIIGHAIZ.

PEO1 2@ B (HDIIS22IY)0 YA WS Tt Waes

X0
0 Jolnjololo|o
ol
W alo|ol—]xn|o
]
w...A_ —flf =]
F
=
<C
a
w
=
ull
=
<
o=
s |
o] for
LN Dy ) ]
B0 | mn § w | oy il
US| |<) | ]| UF | o
mi=ld]s]|w|m|

0
Ok
o0
ok
R0
80
o
i
X0
X0

=
e 1 11 B =1 il
0l IR K OV S
RI8I=I~1—|sls
0

~ < —
1 e B 1 Y il P
< (<o) [e0)
o il e
o ElE Bl B

)

@

()

>

£
B0 o
wl |o
[l Q

o

s

c

[OF KO

[o} o) [}

of— he)
Of — | X< —
cfla]l ofx <
ol =19 o
clN|T| ©

| | — e
XlI—lE|CQ =l
Of > S [OF B
cjlccl—l1<clcy| <
[} Bl E= Kl K¢l B
—jlo|lcjaol S| e
o=+~ -=1—1>
Sl l—ls]|ol—
OIN 1O <C
o
ol |=
i
Wof=] 4 Jo
_2&;15 =
o | % ot =
_.mm_um__ﬁﬂ -
B DS 1 o 1T
i | | et il
=1 & B i T
Zldls|=juniz

0

X
Ki

0l

XE

A S0 JOtA ® 2299 X

=
=

J
TAL.

=

=)
SH
=

=
2 158 0l&

J
-
= =

o]

nr il
R &K

=
, S
2

Al S Ak

| H=2 22 A0UHAIR. =

2fo
=2

| WAL,

F HelAZIAL.

3|

HIHA

LSS
ol
bl

U
1L
[

..ol

ol

33

ol
0

ol
0H
Rl

=<
KIr

ar
=l

ol
BN

J
ot

m
&)
o

~

ol MH

0
&3
ar

ADIX &30 FE Al

. *EE

n

Rr
ol

AIIAL.

. REE

=
ol
s

i
Ki

.

rr
ol

ol

0
]

Rr

5
1

ur
s

KJ

v}
oll

Il
10

3

SIHA A

(=13
=

Hr

Y9}

700

=g (g Z <2 800M O

9

ulo

g A 43

Off et ArS

o

3t IH

23578

o)
]
rr

EACHAIL.

i SEH2

7
hll
o

OF
RO
ur
1

< K
iofl m_ K1
00 yr B0

FXH &g el@el IR0l
|

=2
=

FAH

i+ of

FRH &3t

. 8

SHAIR
IHAS2Z 28 0ISAIIAl

== S

| &
£ 3

I 12222
AUCHH EJ|

3|
A
-

el
?I8 8lol &

SHHAI

5
2.

31

10
K

b0 Al

=<
Ll
J




= o0
ol g <
=K
RE ow K

o O

o

Ly
ol
=

o

Hr

RD
o+
=

Kiy

e
™
n
=)
<
K0
o)
10
IW.JI
040 ;
&+ o
o) =<
& °
=
3 +
ol oS =
< o =]
~ D o&
=<
4.z @
N o
TR K
20 =]
Wy -
M A 2
o
Klo al __T_Ah
g F
Low i
2 i .
I o
=<
&™of =
=5 <+
1] #9 =
T = ic
R =22 W
= Eo oﬂ <
A s % w
ool =
[ KO
U4 T o=
CEEEEE
oo o
[
uo %% o

= o

]
)
O

g%¢ME§
= W jgp g <F -

@) @)

F=AIIIAL.

=

F I ]

g3t £= MA
C .
[
[ —
o

Ct.

ol

00

ol

Li

i

FAI2.

X3

o
ol

Ll

il
0

KO
[

ok

no
"

ol

o0

o

Al

<

81X s

o)

W0
o0
H

o

K1
ol

=
o

HIGHA 2210t

1of

LU

1) MOIZ223 42

O 2UnE

oo

ny

Xt

oo
&8

4

KH
Ll

" H

O ACGIHAE

&M
iior

0o
&8

n

KH
Ll

A

O ACGIHAE

&M
iior

3) Ol&ts ElEts
O 2UnE

0
&8

ny

KH
K

A

O ACGIHAE

&M
iior

0l0

[er}
BA

=

4) 3tz g
O 2=

=2
=}

0l0

oo
BA

=

O ACGIHAE

&M
iior

0l0
&8

i

K
= S

Y
&
o
3 =
WS
Wooo

73
CGIHAE

00

n

Xt

O 2UnE

00

n

Xt

0l0
o8

i

K
i

T H

CGIHAE

=4

O

&M
iior

20

O

7l
Rr
o
20
i)
Bl
Rr

Lt

AIZIAI2

00 0lp
&5 5%

g
RR

~
o ol
Jo =
70 >
ar ~J
<0 =
s 4
M K0
1 0
o 2
:v m
H &~ &
00 on .
maE W
ol o ol
o0 0
= E
00 ol
= ol o
ol 3
Ok H0 RM
[T
za M
P
RIS R/
Eﬁ o
o &0
0 3
F+ N
=) %_ ~
L =4
Ho ™
FOR /!
SR
AW R
ﬂ W
o mw
-y =
Jw =
e} Af =
T e
S o
oo
PR | o1
o
Oz =
Eﬂéi%
~ &M ot W=
gz <L
o g =Mz
O O

i
1of
iz}

00
0D
of

ol

J
i
>3
D

G

— ol

3

e

SE AN IS ZOHOF Ha=E22 DR/PVCH

$/EIIA

=X
=9

B

1of

7 o)
7o

Wrr

O

=

o

e

]
00
Rr

e

=2 =
S S

oItk & Xl

o=
TT=

2SoE HESAL.

-

ol

10y
1o =
_ o)
oD

< r

O

kA
=]



=
=
=]

8o
U

[

od

BN EM

A

Lt.

0l
33
It

BN

M AR

Ct.

b

[

1 18%01

U
S

00

i

HIE : 0.8~1.3

H.

1 480°C

()

U
U]
[S]
ol
gl

O. X

: 40~100(F#4)

~

R
11

x

k)
il

ol
oK

X0
RO
ol

o BEE LotAI2.

2|

=

52

el

JIEt &

el
=,

iy
RO

o)

Al

<0
A

-

LAY /TI=d AlEZ2D &

b

3
er

: D50 1000 mg/kg Rabbit (HSDB, AIHA)
1 LC50 >6.2 mg/ £ /4 hr Rat (ECHA)
CE)NE 0ls

- &0
Guideline GLP) (ECHA)

0o

12

: Group 3
Uz els
: A3

DELESFIA

IARC
OSHA :
ACGIH
NTP -

0o
&8

n

0o
&8

n

Xt

EU CLP :

(NOAEC maternal

Jdeilt eet=42

(==
=}

=N
=)

=

At SHHEOIAIEZ 0 AL

(ECHA)

00

o
>

toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(0ECD Guideline 416, GLP),
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CAES DS



K28 (NLM)

O SHEHAIISH (S &)
/dayOECD TG 408, GLP / Ototd Bi=E=
at-AIZ), NOAEL 625ppm O A (&

ANEZD RS HE0|] 2E S X 24 SNOAEL 143 mg/kg
bw 2 N

(r

O goxoid @ Itz gls
2

O

00 ppm (rat-2t), NOAEL 250 ppm

o
Z =
m

2D 2 A BIE

m
BN

N
~

S

=
0x
X

- Z3 1 LD50 = 7900 mg/kg Rat (NITE)

- I : LD50 = 5000 mg/kg Rabbit (NITE)

- &9 : LC50 = 29.0 mg/L/4 hr Rat (NITE)
O IR BAN = U324 @ &) I8 U224 A8 20 2 2 U240 228, (NITE)
O MEt = &4 = U224 @ ENE 028 o U224 AIE 2 2 FT0IA 2 X201 210= . (NITE)
O 887 Wold : 87| 2&AH0 2D, (NITE)
O me Meld @ I8 neisol 2ng. (NITE)
O gy

ALHOIRBAY IR S

D2BLSRDA : U2 es

IARC : Group 3

OSHA : Xt2 9=

O MAINE HOIRA @ MA NI invivo HOIRE RAEXIAL AIE - S4 (NITE)
O MAsH @ 8F o 2I|gd MNEZY 2/ SH (MY, WS 24 S)0| LSS STOA EHOF SA (XD EHOF AIY, &
ol ¢M)ol )40t E1E. (NITE)
O SHEEIISH(1E &) : Q20N JIT U= &, €8, &g S5 FAE 5, =20 210=. (NITE)
O SHEFFISH(BIE ) @ A2MA ASH HIE, 25, U8 MIFH, AFHY S5 SIIZ, 4F Bol, &
=8 A0 J|¥EEol MotJt 20E. (NITE)
O RS : X2 28
3) Ol&t3 ElEtE
O =24 =4
- Z3 1 LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- A0 : 12 ¢S
- =9 : LC50 >3.43 mg/ £ Rat (OECD TG 403)
O IR BAN £ U324 @ ENE 028 NIRRALY/NSLHASE R, NS4S UEHHA %S, SEHXI4=0, (0ECD TG
404) (OECD SIDS)
O dgt & &4 T U234 @ ENE OISSHASH=cA/NSLHASE 2D, NSHS UEHUHR 28, ZULII 4= 1-2

(OECD TG 405, GLP) (OECD SIDS)
O &8J ey + 1tz s
O Of 24 : JLIIE 0|8 IENALHAIEZ I228s O3 &5, (0ECD TG 403) (OECD SIDS)
O g4
MAKMEAY T E AS
DELSRIIA 1 2
IARC : Group 2B
OSHA @ & a8
ACGIH : A4
NTP @ ItE |8
EU CLP : XtZ A3
O MAMI BHOI2H @ AIE2 Wl DIMES 0I8s SAHSHHOIAIE0ECD T6 471, ZRFHNE SEXSHHOIAIE (0ECD TG
476), SMIIOIAAIE (0ECD TG 473)2 1 HAIZE R 22 2H A0l S4, MA W SMFMOIAAE, 2MAEZN S48 (0ECD
SI1DS)
O MASH @ HEE 0|26 HALISLHAZEZ Y, Ld4SL, SRABS S 0| 2F X 2S. NOAEL= 1000 mg/kg

bw/day, (OECD TG 210) (OECD SIDS)
O SHEEFIISH(15 &) : HCEE 0|28 SHYIRSHASEZY, ALAD S22 S SAA SOE oo 2=
X &= (0ECD TG 425) (OECD SIDS)

STEHYIISH (L= &)  HEE

0
,000 mg/kg bw/day (OECD TG 407) (OECD SIDS
0

==

==

2
Ow ORO
(1]
e
10
%
0x

I g
0x
n

|
: LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)
: LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)

: DUST LC50 >4.6 mg/m 4 hr Rat
H = U324 E)IE 0188 NRRAL/T=4 AEZY NS40] LM5HA 2S(0ECD Guideline 404)

|
o 0 oY
© =4

1z

O
=

Rl

(ECHA)
O 48t = &4 = U348 @ ENE 0128 =24/ =34 A2 2018 U240l LM6HX 2 S(0ECD Guideline
405) (ECHA)
O &87 neld : Iz s
O mI% 2#eld @ JUIIOE 0/88 mReld AIEZ IS0eI-0| LM 248 (0ECD Guideline 406, GLP)(ECHA)
O ¢4

AMHOIMEHH - T AS

NESTRIAM - 2

IARC : Group 2B
OSHA : X2 g2
ACGIH : A3
NTP @ X2 g8
EUCLP : X2 g2
O MAINZ HOIRA @ A frd
(OECD Guideline 479) AlE2 W ZR
Guideline 476) AIE2 W DIM2E 0

net 24 ASZ0 HAZEH =22 428101 S4

Xt \
X SHBE0l AIEZL A EH |22 428101 S4(0ECD
al

J

i



o
—

GLP) Ml LH x=me2lE 0lEst MAg3 24 XIAIAIEZ D S4(0ECD Guideline 477)(ECHA)
O MASH @ HEE 0|88 2IIEE/2HSH/LESH ANEZ20 MASH0| LMEHX 2LS(0ECD Guideline 414)(ECHA)
O SEEXRFIISH(18 &) © Uz g3
O SEEFRFISH(Bs &) : XDt B=EXNO2 104014 & ZHfE M JIE Mg & SI] 589 24, JIF, It
o, Std JI2 X, H Jls ZoH, JEHS, HIIS, H 252 H0i, S22 HME Z0f S0/ L45, g2y gagoz 2
S=S0AM 230 HE6HA ZS (NITE)
O soRoild : Uz A3
=l
O =24 s4

- &5 : LD50 5580 mg/kg Rat (EU Method B.1) (ECHA)

- ZT : LD50 >5000 mg/kg Rabbit (ECHA)

- £¢ : LC50 >20 mg/ £ Rat (OECD TG 403) (ECHA)
O I8 2A4 = U324 @ ENE 0|28 LIRANASLAEZ0, &8, 23 X=0| 702 2F0A 2E2HA2H, SSE
SO X240l LIEHE EU Method B4. (ECHA)
O AstE &o = U324 0 ENES 088 & NSHASEZD 246 U201 22D 1 2 Y2 ALK %S (ECHA)
O &8J ey + Itz s
O HI8 24 : JILIIdE 0|8 maximization test AIEZ 1, LIRSS UEILXIZS EU Method B.6, GLP (ECHA)
O g4

MHOIMEBAHY - X2 Q1S

NELSEIA @ X2 88

|ARC : Group 3

OSHA @ Xtg g8

ACGIH : A4

NTP @ XtE el8

EU CLP @ XtE &8
O MAMI HOIZY @ AIEZ2 Wl ZRF HHLHMEE 0186 STEXNSHHOIAIZZ D0ECD TG 476, DIMES 0128 =S
o110 AIEZIEU Method B.13/14, CHAIEEEH S0 A220l S4, MX LI SMIOIAAIEZL S4 (ECHA)
O MASH @ BHEE Ol=sh MASHAIE 2Dt 2000ppm7537 mg/m3UIA B Xt & 208 242 NOAECP 600ppm226 1mg/m3
(ECHA), NELSE MA=EYH 22
O SHENFISH(18 &F) © AZ0UAN SFAIAN &g, L2, £E3, SIS, SEJHN =2, 2, AE, EF
AZAH AM, FalEe, B 04 S2 222, =, 2, |0l N3 L2, MdEs20AM oHFEEs 2. ERAD:
EZAEA (HSDB)
O SHENFISH(EE &) ¢ HEE 0188 902 Y=L RA=HAIE EU method B.262 10 ZEH L= AW 22U SIt2
NOAEL 625 mg/kg bw/day HE Ol&st 1033 S LA S AIE 0ECD TG453, GLP Z 1t BHIZ ALlel 2AS4H2Z2 NOAEC 600
ppm2250mg/m3 HE 0|28 902 EUCH=SSHAIE EU method B.29, GLP Z1 LASA, MBS, HIILAHS, A&, H, #=
o] AU HARH L SHSHH HGIHE R b4 Plasma chollinesterase acitivity 242 NOAEC 625 ppm2355 mg/m3
(ECHA) ESx4a1ZH, 2, 2, A& L H SOl IS & (RS22 IBAAM)
O &Rl : Etst=A0I0, 40 CHAN SEZ 20.5mm2 / s 010t (RS2E HEBQAAM)

- Z3 1 LD50 > 5000 mg/kg Rat(IUCLID, NITE), LD50 >10000 mg/kg Rat (ECHA)

- &0 : 12 ¢S

- &9 : 150 >2.3 mg/ £ 4 hr Rat (EPA 40 CFR 158, OECD Guideline 403, GLP, ECHA)
O IR BAN = U324 @ E)(2)E AR 0.502 LS 4AI2H L5 & 24, 48, 72AI12H AIBO2 2AEFH= 2,
SXt=2 , 0ECD Guideline 404, GLP (ECHA)
O Mt & &4 T= 24 : EDN(S)E AR 72412 S0 &= U2HAE 2D, 2X=. (0ECD Guideline 405, GLP,
ECHA)
O SED| A : IIRA($)E HACZ SEIINVA HAE ZIH, HIDAIA (ECHA)
O If A : JUII(H)E Az & NSNS AIZZ D, HIDeIA (0ECD Guideline 406, EPA OPPTS 870.2600,
GLP, ECHA)
O gos

ALHOIREAY @ T2 S

D2BLSEIA : U2 eus

IARC : Xt& 88

OSHA @ Xt& 88

ACGIH : A4 (Aluminum insoluble compounds)

NTP @ Xtg 818

EU CLP : XI& 8IS
O MAHME BHOI2Y @ 1) ratS 0|28 ZIRE0N 24 MH 014 ME(EZSRF HMAHIE, in vivo mammal ian somatic cell
study: bone marrow chromosome aberration)OiA, 50-200 um 3J12 AL R0I=0 CHoll 22 2H(ambiguous) Zk; 30nm &
KHOll CHoH A Z 1k 40nm L XHOI CHoll 24 2 2) rat2 0188 BP0 HER A8 A (EZRE MMHE, in vivo
mammalian somatic cell study: erythrocyte micronucleus)OlAl, 50-200um 2J12 AL 20|10 Ciol 84 Z; 30nm &
KHoll CHol 24 21 40nm L XHOI CHOH 24 21t 3) ratS 0188 ZFRE0 ONA 24 2 32 ME(ZRF MAHME, in
vivo mammalian cell study: DNA damage and/or repair)OlAl 50-200 um 3J12 AL 20I=0 CHoll
O MASH @ HE(Y/+)E HACR & M / &M =4 A3J2ld HAER &) S0 sS4 ¢
o, B 200 st 2501 24S (0ECD Guideline 422, GLP, ECHA)

un olo

Hte 2
gr= 2

il

Al A
=

0

O SEEFRFIISH(18 £B) : AE(Y)E Nz SHSH(EF) MEZY, NSSUIt 8l LD50 >2000 mg/kg
bw(0ECD TG 423, GLP)(ECHA)
O SEEFRFIISH(BE LE) + H=(2)5 0188 s 7 S4(282) AIZZ D, LOAEL : 141 or 302 mg/kg ERE =
D= 2L X 2S(0ECD TG 407) (ECHA)
O solroid : Uz 88
12. &30 0Ixle E&
Ot MEi=s4d

1)

AOI 228 a2
O O{& : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECOTOX)
S EC50 820 mg/ ¢ 24 hr Daphnia magna (ECOTOX)



2) 2-HIEg-2Z=2H M HE
O 0{&® : LC50 = 191 mg/ 4 96 hr
O &% : EC50 69mg/L Daphnia magna (NITE: EU-RAR (2002) and others)
O X8 X2 9=
3) Ol&t3 ElEts
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O 223 @ EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,

0ECD TG 202)
O X2 : ErL50 >100 mg/ £ 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)

4) 2 24

O OI& : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)

O 2Z2rZ 1 ECK0 > 5600 mg/ £ 24 hr (NITE)

O Z& : ErC50 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
5) E2a

O OI& : LCh0 5.5 mg/ £ 96 hr Oncorhynchus kistutch (ECHA)

O 22& : EC50 3.78mg/L 48hr (ECHA)

O x5 : 12 2=

£ : LG50 0.078 ~ 0.108 mg/ £ 96 hr Pimephales promelas(ECHA)
22t2 : LC50 >3.69 mg/ £ 48 hr Ceriodaphnia dubia(ECHA)
Z& : EC50 >0.024 mg/ 4 96 hr Scenedesmus subspicatus(ECHA)

L. 854 & 2did
1) AOIZ223u2
O ™F4 : log Kow 0.86 (ECHA)

O =dld : U=z 8is

2) 2-Hg-2=2HE A E
O &84 & log Kow 1.38 (NITE: PHYSPROP Database, 2005)
O =dld : Uz 8is

3) Ol&tst ElEts
O &gd @ U=
O =dld - U=

O ®84 : N2 oS
O =4 : 12 28
5) s
O ®|4 : 2.73 log Kow (20 ° C) (ECHA)
O =24 : X2 88
6) &3 220Is
O ®84 : N2 oS
O 24 : 12 88
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algae:Desmodesmus subspicatus: NOEC, 72h, > 10000 mg/L, OECD Guideline 201, GLP(EHCA)
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