=2 DS)
NOROO SN EA A= (MS
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDS# S @ No Data
1. StStRME A0 &8 EE
Jb. H3Y : PWNG3B
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O HNEL I8 254 ok
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O A @ (F)c2DYDE
O F4 : BNET ZSA 7 HE230812 54
O FBM3 ¥ 239t 054-278-0277 J|1=38 2AMMS
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
SH =4 (acute toxicity) ZI P24 (ATEMIX :1552.799<= 2000)
248 =4 (acute to><|0|ty) S RE4(ZD1) (ATEMIX :10.89<= 20)
SH=s4 &2 F=24(2F) (ATEMIX :1.502<= 5)
grot M (carcinogenicity) 2&1B
MAIHIE HOIR A (germ cel | mutagenicity) =18
At & &a/s NH2482Z (serious eye damage/eye irritation) F&1
alet = 24/= N=H22 (serious eye damage/eye irritation) T=2A
EXN BENN)| SHA2SE(1281-=)(specific target organ toxicity single exposure) #&£3 (557 X=2)
OS2 oI (skin sensitization) FE1
o8 2AM/AN=24822 (skin corrosion/irritation) F&2
E0IS0iA (aspiration harzard) F=1
=M A6 A (hazardous to the aquatic environment) 2td RE2
S =4 (acute toxicity) &7 &5 (ATEMIX :3023.867<= 5000)
L. GIZXEX 27E 2 20 B &=
O DEEX
Ojvso @ 28
O Kol 218 27
H226 Qlste Rl & =D|
H312 IS 2 H=06tH Koig
H332 EQ5tH Kals
H350 2 Lo £ US
H340 R& QI ZEs o2 = US
H318 =0l Alst 248 Yo
H319 =0l Alst =22 Lo
H335tH336 S EJIH K= 222 £ US. £E8 L= SIIE2 €22 £ US
H317 L2014 ’I—‘?’— BIS2 2o £ S
H315 T80 X222 2o
H304 &34 M JIEE FULH XY > A
HA11 ZOIE A0l Qo) MU0 KRS8
H303 &21H RoHE = US
O HEgxx 27
L
pP210 &, NXQ| HHE, A3, ¥ Y 1 9o HIJACZRH HelstAL. 2
p223 20 ESAI2IX DAL
P240 EJ12 +=24HIE X*I\ﬁMIE
P41 HES (&I - 8] - Y )HHIE AMEB6IAIL
P42 ATHAJF EMGHR LJ‘: STRE MESIAIR.
P243 HEI| ©X XIS FHotAL.
P280 ES&EY - 259 - 2ot - QtHESIE HESHAL.
P261 2& - & - JtA - DIAE - )| - AZY 019 EYUE TIGHAIL.
P271 82| T= &It & e ROAME FHBoHAIL
P201 AI2 & Fz EY9ME EESHAIRL.
P02 LE ot GIYXEX 27E A0 OldHotdl HMole FZ36HA OHAIL.
P64 Fz Fllle & L HE 25 EMSl WAL
P272 EAN SO0Z QAHE o/=2Z UHESIX DAL,
P273 EH O 2 BIEGHA OHAIR
- s
P303+P361+P353 LIR (L= MHelateh) ol 2CH: QYEE DE 2IFE SA| HOAL. IIRE 22 AoANUEE
AMNRIGHAIL )
P370+P378 3t Al 22 11J| ol HESH AHHE ASSHAIL(58 &X)
P302+P352 LIF 0 22 H: L2 2 HIxE A2AL



P312 EEES L)IH Q2| H(2AHS XEES GHOAL,
P321 Q5 XMXIE GHAIR2.
P362+P364 RS O|R= 21 LAl AL2 & MEHGHAIR.
P3044P340 E5IB: al&SH BIIDF YesE RO FIID SEGHI| A2
P308+P313 =& CI{LE = &0| RHEH: &AMl XX - ZAHS F0IA
P305+P3514P338 =0l 298 : & 22t 22 TANA HOAIL
N2
P310 Al QZI|ZH(2AHS TES 2OAL
P337+P313 =0l At=01 K=& H: &AMl XX - ZAHZ F2THAIL
P304+P340 SotH AlESH ZI1Jt A= RCZ FI|11) SETHI| 22 NA=Z &HE
P333+P313 LR A=34 L= ELH0| LIEILIHE: QI8 0l T /F08 YOAIL,
P3324P313 T X=0| LIEILISE: QJSHEQI X - FO/E LOAIQ.
P301+P310 M ZUCHH: SAl Q2IZH(2AHS EBE LA,
P331 E5tA GHXl OHAIR.
P391 SE22 22N,

- N&

P403+P235 & D10t & &= 20l

225t M222 |XGHAIL.

P405 S EXIE ot MEGHAIZ.

P403+P233 & D10t & &= 20l
- HI

P501 HDI=2 2t B0l Oet WE= -

SRAGIAI2. IS ©Hdl LHGHAIL

Z2JIE2 HIISIAIZ

= FCHAIR2.

Ch. Roll. Y84 IS0 Z&SXl L= JIE Kol A8
FPAXI %=
. NFPARIZ oy st B2
Ol4tst ElELS TWA © 10 mg/m| XK=l =AS
. TWA : 25 ppm,
AO| 228 A2 nzeis =8
== STEL : 50 ppm } '
gy Y =z els 1z s Uz s
gets 2A LIZE 20 (%) g2 As nzels nz2els
OO~ E STEL : C 5 ppm A=el3 A=zel3
gstE =2 LZE 01 (8R) iz gls nzels =nsS
;,&”{EDOH}%AE‘&, 2,2—[}0\EHI%‘*L,&}EEEFEIOI% 2 1,2-0l EFCtOl T2 o= x2eis n2gis
20| SR% 1,3-HIFCIOI IS A A SEHA
1,3*&“&[}05}%%‘7& _%E\D%, 1,4*“&@[}0\3}%%‘?, Oi2F CHol 4t Te gis nass naos
2, 2-CIOI0IE-1,3-Z2 &2 2 1,2-0E= L= &R
-FE= TWA : 20 ppm N=els =AnS
HIAHS A CHOI22IAIE OIHIZ =z gls N=els =AS
P-SSAIUES TWA : 20 ppm n=els =S
T2oe 221012 20E OHZ OthE’ =z gls n=els =nS
H= +=Xl iz gls n=els =S
Ol &S 74 TWA @ 10 mg/m| XSRS =R S
TWA : 2 mg/m
~4tsE 22015 (Z=20Is_0t8| X=d28 =28
A d)
TWA : 100 ppm,
1 il H ZAS ZAS
o STEL © 125 ppn| M
AEdZ29 HE YL SRS
StstE2aY 2429 (01Y) CASH 5 g3 (%)
0l &t ElEHS Titanium dioxide 13463-67-7 16~26
AMOIZ2 2842 Cyclohexanone 108-94-1 18~28
psResalR=1l - - 14~24
SetE 2E LIZE 20 (84%) Solvent naphtha (petroleum), light arom. 64742-95-6 10~20
otolAEE | sophorone 78-59-1 2~12
gtskE Z& LLZE 204 (8R) Solvent naphtha (petroleum), heavy arom. 64742-94-5 4~14
1,4-HIFECIO| = Al A, 2,2-CHOIOIE - |1, 3-Benzenedicarboxyl ic acid polymer with
1,3-Z2 200l ¢ 1,2-0EtCH0I=2 |1,4-benzenedicarboxylic acid, 2,2-
0] &we 1,3-HACIOIIISA A =& |dimethyl-1,3-propanediol and 1,2- 27923-68-8 4~14
X ethanediol
1,3-HIFMCIOI IS A A Z2IMH, 1,4-H|1,3-Benzenedicarboxylic acid polymer with
ZCHOIDt =S &AL, CIZH CHOIR4F 2,2- |1,4-benzenedicarboxylic acid, decanedioic 6353-05-9 1~10
ColHE-1,3-22& 08 & 1,2-0€ facid, 2,2-dimethyl-1,3-propanediol and
= L2 8% 1,2-ethandiol
-HEs n-Butyl alcohol 71-36-3 1~10
HAH= A CIOIZ22IAIE GlEZ 2,2-Bis(4'-glycidyloxypheny|)propane 1675-54-3 1~10
P-FESAOES 2-Butoxyethanol 111-76-2 1~10
Tz Zd 2202 2L0E o2
OLAIE & Propylene glycol methyl ether acetate 108-65-6 1~10
Hs =X Phenol polymer with formaldehyde 9003-35-4 1~10
Ol &k 7 Silicon dioxide 7631-86-9 1~10
=4&SE L 20|s Aluminium hydroxide 21645-51-2 1~10
Ol € s & Ethylbenzene 100-41-4 0.1~4
SaxX ¥
Jb. =0l S0ASM
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1) 0l&3t ElEs
O =2uUrE
O ACGIH#E

2.5 mg/m3 (Finescale particles)

TWA 0.2 mg/m3 (Nanoscale particles),

TEEENS 3

oo
I3

ny

K

oo

HPNI=3

2) AOIZ22AN2
O IUnE

: TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin

O ACGIHAE

Z Cyclohexanol (with

g2), 4H

b

PN
At

80 mg/L(

© A8 E 1,2-Cyclohexanediol (with hydrolysis)
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=
Kl

yEsE L

)

AHS
=

3

Xl
&

8 mg/L(

hydrolysis)
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5) ofolAxE
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Ceiling, 5 ppm (28 mg/m3)
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1) 2-\SANUES
O 2UnE

: TWA, 20 ppm (97 mg/m3)

O ACGIHAE

1 200 mg/g2IOtEIY (EHEF)

= Butoxyacetic acid (BAA)(with hydrolysis)
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O ACGIHRE : Xtz 88
O ME2std LE2J|& . N2 88
15) =&t 2201
O =UnrE : =838
O ACGIHRSE Az eis
O ME2sd LEJ|& . N2 88
16) Ol d A
O =URrE : =83
O ACGIH7=#& : TWA, 20 ppm (87 mg/m3)
O M2s® LE=J|= : AB = (Mandelic acid 2 Phenylglyoxylic acids® &) : 0.15 g/g3dIOLEILI (= F)
U, mEs Bam 22
A0t BI1Q YMsS ZAAIIANR
HigtE SX10 JAE=E ot MAUE Tlg 2.
Az A8
Az A8
2 P57s HANAMSADLY AXS BE 2.
OlIXlsS L= JIE MEOILE 220 Ss /S0l Js 2 SI0IAI(SEA olofetel 0tA3), SISEIN(HH
&)
Oz 85
AN O A0 2HOIMCH| R (AYE4) HIX E= MOHEHIE AXIGHAIRL.
DIAE S0l 28 6ot l&Es R 22Xt Botds &2 & HYGESs & 2.
O & 85 :
Az g
O & 25
Az g
9. 2¢l - 3s” 4
b, Q2(S2® AH, M S) @ HHl
Lt M @ X2 SH M
Ct. M <Xl @ U288
et. pH @ NHEe28
O sed/Hs&(TC) @ dHgels
H. =) REdW =& E(TC) @ 117C ~ 235T
Ab. QISHE(T) 43
O, 3¢ & . U=2es
A olstd (O, JIM) - =S
X, Olgt e ZY HAo| ASt/Gist ¢ 1.4% / 0.7%
It B0l @ R=AS
Et. Zdll& : 18%0]at
o 3014 : @ SII80 2
ot. BI& : 1.0~1.5
H.N-=SE2/2 2UiH= - T=els
H. Xogs 25(T) : 480C
O. 8ol 2=(T) sels
2. % : 90 ~ 130sec(F#4)
H. X @ =S
10. 9+ A Y US4
Jt. otstd otEd 2 Ko BtE2 JtsH
s gs
Lt HloHOrget Z2A(HMI| YA, A2, IS S)
g, AR, 22, JlE 3l 852 LotAIL.
O, S TIGHAIR
Ct. mlafiorgr 22
ASHRL, 35, JtdE 22
ct. oAl MED = RAHSE
QENMES(EL S)
1. sS40 28 E2E
b JisHOl S LB A0l BE B
O &8J18 S8 8¢ : Hol&, sE28, MU, RE--



O U2 S8 83 RE, SA, S, 2RH 4BYS -
O IE B= : X2, sHa, HF0I4-.
O = 85 : U=, =4

Lt A2 Rolld 38
1) O0l&t3 ElEtEs
O 24 =4
- A3 @ LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- 21 : Xz 8
E¢ : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
O I8 2A4 L= U224 E)E 0188 LIERAML/UNSHAEZY, H=8S LIEHUX

e
o
o

gHXl+==0, (OECD TG

404) (OECD SIDS)
O &gt & &4 = I=24 : ENE O|SStAstz=A/ NS HAIE2 0, UH2H2 UEUX 28, 2L 4= 1-2,
(OECD TG 405, GLP) (OECD SIDS)
O SEJ| WHoY : IIRAZE 0|E8H AlE 20 SEI| WSS X £S. (ECHA)
O I B! : JLUIIE OI2F ISULAIEZY IRNUAS 22I|X £, (0ECD TG 403) (0ECD SIDS)
O gy
AHOIMEHE g A
NEBLSRIA 224 2

IARC : Group 2B
OSHA : Xtz i3

ACGIH : A3
NTP @ K2 88
EU CLP @ XtE 28

O MAHIE BI04 @ AIE2 W Old8=SE 0|88t =

476), HAHOIALAIE (0ECD TG 473)Z2 10 HAIZS K22 2HH
SI1DS)

O MASH @ HEE 0/2c MALILSHAIEZY, YASA, SRS S F&0| 2K 2S. NOAEL= 1000 mg/kg
bw/day, (OECD TG 210) (OECD SIDS)
O SEERIIISH(18 «&) + A
ZIXl 23 (0ECD TG 425) (OECD SIDS
SEHERYIISH(es &) &
,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)
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: LD50 1890 mg/kg Rat (ECHA)

: LD50 947 mg/kg Rabbit (NITE)

: Vapor LC50 >6.2 mg/ 4 4 hr Rat EU harmonized Cat.4 (ECHA)

RAY = U=4 0 ENE 0188 IR RAL/NIE AIE 20 I=40 22E 8¢ 0 1.7, 25 : 0.3 (0ECD
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o 0k OX
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EEd = N34 - AE2 W S 0188 A8 & &4/XU=48 A8 210 =2 U340 228 (ECHA)
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e = joh o
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00 12
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|ARC : Group 3
OSHA : Xt& a8
ACGIH : A3

NTP @ KtE 8t
=

A :Invitro DNA &4 & =232 A
H S0 2H 0l 84 (0ECD TG 482), In vivo £R
O MASH @ HEE HACZ 2MU MA sS4 AR
3l &5) : 380 =]

H¥I=H(etE &) @ HEES 0|88 bt
(

ECD TG 408, GLP) (ECHA), Otgtd Bt=gg
\ )

o

OIEZIX &2 ONA Ed Al 20 UAzd
FAIE 20 S4 (0ECD TG 474, GLP) (ECHA)
Ol 2% Xl %S (0ECD TG 416, GLP) (ECHA)

ko)
02

=oflet 80l 2K &S, NOAEL 143 mg/kg
, Bh= FMAEALE) NOAEL 100 ppm (rat-2+), NOAEL
S48 AME, 2017)
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WEE AF UIZE 80 (4%)

O 34 =4
- Z7 1 LDS0 = 8400 mg/ke Rat (RTECS)
- FI : LD50 > 2000 mg/kg Rabbit (1UCLID)
- =0l

: Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)

ii

O HIg A4 = U348 @ A X=3(rabbit) (1UCLID)
O agt & &4 T= U324 0 4stX=(rabbit) (RTECS)
O 387 Hoy : X8 s
O I8 M2IA @ HeIA (Guinea Pig) (IUCLID)
O gad

AHOIMEHY © Xg s

DELSEDAN - X2 S3S

IARC : XtZ2 i3

OSHA @ Xt& g8

ACGIH @ Xt& 2

NTP @ Xtz S8

EU CLP : Carc. 1B (Note P)

O MAMIE HOIRFA : EUCLP: 1B (Y 220 =2 HISZ 0.1% 0|29 HAMES ZE5lD Y= BR 2 EF/RE HEGHA
¥s)
O MASH : IR 918
O SEEXNBISH(1E &) © U2 438
O SEEXMNAIISH (=S &) © Nz 238
O solgdid : S2lAl R 22 (IUCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
5) orolAE=
O 24 =4

[=2]
—

: LD50 = 1500 mg/kg Rat (ECHA, HSDB)
1 LD50 = 1265 mg/kg rabbit, LD50 1200 mg/kg Guinea pig (ECHA)
: Aerosol LC50 =7 mg/ 4 4 hr Rat (ECHA)

|
Tor 0 oY
© =4

O IR BAN £= U324 @ E)E 0|28 NIBRAL/XN2H A2 N340 SAZKX 2%S. (0ECD Guideline 404)
(ECHA)
O Mgt = &4 = 24 @ ENES 028 Aldt=za/ U248 AEZY 252 U240 22, (EXN=X 426, 22
Xi2=: 0.9, EMXZ: 0.07, 2UXZ: 2.06 ZLRE X4 1.06)(ECHA)
O 387 Moy @ X2 gls
O I2 A : JUI(Y)S 0128 TIRUL AIEZD BOH0l LAZK 2%S. (0ECD Guideline 406)(ECHA)
O gas
AHOIREAY T2 S
DNELSS DAl @ LA 2
IARC @ K2 o=
OSHA : Xt2 gl
ACGIH : A3

NTP @ Xt& A8
EU CLP : Carc.2

O MAINE HOIRA @ AIEZ2 W ZR8 SENSHBOIAIE 20 HAZIEH 2101 L4 . (0ECD TG 476) AIE2 W R

ZHEE 0|28 2FI| ONAEIA (UDS)AIE Z 1 CHAIZEE N 200] S4. MM W ZRE MZ21S 0128 A#AIEZ2D 2

A . (OECD TG 474)(ECHA)

O MAISH @ SHE(Y/$)E 0|2E MASH AIEZD =0 20 K=, HOUN S 2=, A4S0 EHOH & IaE

X 2S. (NOAEL< 2 873 mg/m® air) DIRAS 0|2 LLSH/ZIIES AEHZL MS2A, €2, BHOlNHE 222
4 r

’ =
mg/m®  ai

o
=
m
|
—

ZC| Xl 22, (NOAEL maternal toxicity =289 mg/m® air, N eratogenicity>= 66 ) (ECHA)
O SHENFISH(18 &) : =4 JUSHAEZD €8, S4H, S S5, D20 =8, 24 RASHAEZ
I AAEM 2HIZ SO, EREE &, AEE, HIIS, 230/LL S8, HIZEW 24 SYSHANEZD 290 X3,
SE2S, SHHRE, ZES(22)34 2422 J| 28H0 AUCS2 2 4=30AM 270 H26tK £ES (ECHA)
O SHENIIISH(Es &)  AHE(Y/2)S 0188 2ty JARSHAIE(902)Z 0 MSSIH0l 24 2 OE g2
EO0|Xl &Z. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day3iE(2/&)E 0|2 Otd SUSAA
S8 )ZW =10 20 X2, H =, HE 25, NOAEC< 1 436 mg/m®* air (ECHA)
O EQRoA @ 12 A8

gstxs A UIZE 20 (£8)
O 34 =4

- A3 @ LD50 >5000 mg/kg Rat (Read-across 68333-23-3) (OECD TG 420, GLP) (ECHA)

- ZT : LD50 > 2000 mg/kg Rabbit (RTECS)

- &9 : Vapor >5.28 mg/L 4 hr Rat No death Not classified (Read-across 8008-20-6) (OECD TG 403, GLP) (ECHA)
O I8 2AY4 L= U324 : E) ANE 210 U242 (Read-across 8008-20-6) (ECHA)
O Ast & &4 T U324 @ ENE HACZ & N34 Alg 21 HIXN=242 (EPA 0TS 798.4500, GLP) (ECHA)
O 28I #2UH : Nz g8
O L8 B4 : JILUIOE Haez Is oM A" 21 Hlw2ls (Read-across 68333-23-3) (0OECD TG 406, GLP)
(ECHA)
O gg4d

AHOIMBHY X2 Y6S

D2LERDA @ 2 248

IARC : NtZ 88
O0SHA @ Xt2 8l8
ACGIH : Xt& 8i&
NTP @ K2 88
EU CLP @ Xt2 AS

O MAMI HOI2E @ invitro, invivo HOIA4 AIEZ10 4 (IUCLID)
O MASH @ HEE HACZ MU MASH o3 Z0F Mol MA S40| 2&E X 2S (Read-across 8008-20-6)

(OECD TG 415, GLP) (ECHA)

O SFEXHFI=SH(13 8) + £8 = I8 2228 = UAS (ECHA)
O SZEHIIISH(B=E &) : HEE HALZ UH=SFASN AIE 20 IYHQ &0l 2E X ES. NOAEL 750
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: D50 300 ~ 2000 mg/kg EU Harmonised Cat 4. (ECI
| : LD50 3430 mg/kg rabbit (ECHA)
| Vapour LCO > 17.76 mg/L/4 hr Rat No death Not
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ACGIH @ Xt&
NTP @ Xt& A8
EU CLP @ [t& S8
O MAMIZ #HOlS
A OECD TG 476, GLP A&l LH OIRAE
OHEMEM wWet = JMH O, o

O MASH @ HEE ooz EUsH AME 2
—across CAS No. 123-86-4 OECD TG 416 HEE
SU=4 AE 20, NOAEL = 24.7 mg/L air teratogenici
HE SRS FU0 =S4 S3/E 20
SFEINBII=SH (18 &5) = 8lls8
EU Harmonized Cat 3) (ECHA)
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. NOAEL 500 mg/kg (ECHA)

=
=
O gesioid @ & s

10) HIAHS A COI221A2 OIEI2
O 24 =4
- 27 : D50 11,300 mg/ks rat (HSDB)
- A0l : LD50 >23,200 mg/kg Rabbit (IARC, NITE)

-EY U2 8s
O I8 2AH £= U224 E)E HACE IR 2AL/NI24 AIE 21 IR0 XH=28 222 (EU Harmonized Cat.
2) (ECHA)
O &gt & &4 F= U324 0 124 (NITE), =0 A8t I=2 222 (EU Harmonized Cat. 2) (ECHA)
O 387 H2H : Nz 8ls
O OI% 24 : Maximazation test & Buehler test 24 (NITE)
O gy
AHOIMEHY © Xtg gs
NB2LS20A - A2 g8
|ARC : Group 3

OSHA @ Xt& S22

ACGIH @ Xt& 2

NTP @ Xt2 A8

EU CLP @ Kt& S8
O MAMIE HOIZA © Invitro A SH
vivo EEEE HXF SHH0IFYE 24 A
O MAZSH @ HEE HASZ 24T

416, GLP) (ECHA)

[SHHOIAIE Z0t LHAIZ2 AN 220 2H 80l S4 (0ECD TG 472, GLP), In
& 20t S4 (0ECD TG 488, GLP) (ECHA)
HAISH 7 20 ofME SAEC LIEHLIXI S NOEL 750 mg/kg/day (OECD TG

SN 1
O SHEXNIISH (2= &8) : I8 o8
O SolRdMY : UE %S

232 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP) EU Harmonised Category 4 (ECHA)
- A0l : LDb50 > 2000 mg/kg Guinea pig (ECHA)
=92 : vapor 10 mg/L < LD50 < 20 mg/L EU Harmonised Category 4 (ECHA)

O If 2Ad = U334 + ) 420 020 AH=242 & (ECHA)
O M8t & &4 = U224 @ EN 4820 =0 48 U222 222 (ECHA)
O 287 #2d : Nz S
O mI® 2421y @ JUIIOE 0188 TR ULIEAIE Z1 HIeld (0ECD TG 406, ECHA)
O g4
MHOIMEAH - [E YUS
NELSTRIA @+ 22y 2
IARC : Group 3
O0SHA @ Xt= 8l
ACGIH : A3

NTP @ tE S
EU CLP @ Xt2 &S
O MAMZE BHOIFY @ A2 DIMESS 0188 SASHHOIAZEO0EC TG471, XRF MEE 0188 SMH 014 AIZ0ECD
TG473 21 S8, MU ZRF S+HMEE 0l
O MASYH : 2HI0 MASHAIE(NTP) 21,

P 242 NOAEL(F1, F2)=720 mg/kg bw/day, MAISHN s &2 2HX FS, HES 0128 LL=4AIE(0ECD
& ( 0 I

r

TG414) 21 LS4 L J|E HE0| HEEX LS NOAEL(ZE)=100 mg/kg bw/day, NOAEL(ZEIDIE A )>200 mg/kg bw/day
(ECHA)
O SHEHMISH(17 &) : N2 €3
O SHENFIISH(Es &) : HEES 0128 902 =B 2SS AIE 0ECD TG408 Z 0t EX HelLAAHNMAM 28, 222l Al
HEQIAO 2ECUCL Rolist FES HEEX £S. NOAEL #=3<69 mg/kg bw/day, NOAEL 2+21<82mg/kg bw/day OFRAE
0|28 902 S =HAIE 0ECD TG413, GLP 2t S MSHN HSEO 2 NOAEC<31ppm (ECHA)
O R @ 2 AS
12) T=2da 22012 2LUHE MHZ OtMEA
O 24 =4
- &3 : LD50 8532 mg/kg Rat (IUCLID)
- &I : LD50 > 5000 mg/kg Rabbit (IUCLID)
- £¢ : LCO > 2000ppm 3hr (1732ppm 4hr) Rat No death Not classified (ECHA)
O I8 2AM L= U224 E)IE 018 IIRRAM/NU=4 A" Z20 HIN2HY (BRI 0/4, 23X 0/4)
(OECD TG 404, GLP) (ECHA)
O Agt & &4 T U234 @ ENE 0|88 Astz2a/I24 AE 20 HIASHY (ZUYS2EX%: 0/4, EXMX =
0/2, Z29XI4=: 1.2/3, 2t2X|#=:0.2/4) (0ECD TG 405, GLP) (ECHA)
O 287 #2UH : Nz eS8
O I8 2y : JIUI /maximization test (GLP): W@IA S (OECD SIDS; IUCLID)
O gag4d
AHOIMBHY X2 Y6S
DI2LsS8A @ X2 88

IARC : Xt& 8l8

OSHA : Xt& ei8

ACGIH @ Xt& 18

NTP @ Xt& 8

EUCLP : XIZ2 &S
O MAMI HOI2E : In vitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE, GLP): CHAME
S 222 A280] Negative(24), CHL Cells/SMIOIAAIE (GLP): CHAIZEH RP2 A2210] Negative(S4), HE
2EAIEZ/UDSAIE (GLP): CHAFZESEH HIZETHAI Negative(S4) (0ECD SIDS; IUCLID)
O MASYH @ HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D (M) and 41-45D(F)) (GLP): MAIMHA0 Cist S4 HE0|
AS HE/ELY (500, 2000, 4000 ppm for 21D) (GLP): D&M L= CI2 LM=E4 AS0| S, (0ECD SIDS)
O SHEEHFIISH(1E &) : HE(2, L=1)/AF (500, 1000, 2000, 4000, 6300, 100000 mg/kg): lethargy(J1H),



piloerection(22), watery eyes(&8t =), anorexia(Al= 2&|), shallow breathing(2&E) & salivation(SHZ)0| 2
Z& . (0ECD SIDS)
O SHEHMIISH(EI2 &) : HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D(M) and 41-55D(F)) (GLP): SA &0l
SHECX %S, WE(SAH, 2)/EL (300, 1000, 3000 ppm for 2W) (GLP): Sk2tol =2+ ALl £AH0] 20I04, T2 A2
X 2S. (0ECD SIDS)
O BURHS @ U2 o8
13) H= X

O 24 =4

- ZF 1 LD50 > 5000 mg/kg Rat (TOMES;RTECS)

- I : LD50 > 2000 mg/kg Rat (TOMES;RTECS)

-9 . U2 8s
O IR 2a4 = I24 : RE 8IS
O dst & 24 T= U324 @ LU ENNZ s 21, Draize et,al. &M 2 HAEZD 1108 2HE0 10.682
2 =0 L2te] U240l s A2 LIEHL (ECHA)
O 87 H2H : Nz 8ls
O T8 WolY : AIEHES A2 HASEN et 22T HXHAE £8 Al, 24 £ 08 &8 [ELEs AU
04, Chemotechnique(2.5 and 5% in petrolatum) 2 Hermal Chemie(5% petrolatum)2 Triple plus(3+. Extreme reaction) Z
OF 2. L8 2 AR Y SE =24 L A 1FY F IS ZHE0 BOE. E£5 Y 2&2 2 EU REACH
List of allergens 222 S=stH0 US. |2 UHE2s EUZ I U2E 22100 HE Ot BHEHE (ECHA)
O gy

At OrM S =z a2

LER A=z a2

OSHA @ Xt&
ACGIH : X2 88
NTP @ XtE el8
EU CLP : XtE 8
O MAMIZ HOl2H @ g 88
O MAISH : Osborne-Mendel rats2== 120218 H&A2=Z 0
bw) Dose, 22t AREN MASH AIE Al, A4S L =
H Z&E Al SO0IAE 22 S X &S, NOAEL = 1000mg/Kg bw=

, 5000, 10000 S= 20000ppm 0, 250, 500 &= 1000mg / Kg
Il AFY ZHEEIX| 2ASM, 1000mg/Kg bwHelE Fo nE 2
2t (ECHA)

O SZFEFAIISH(18 w5) + I& 88
O SEEIEzIISH(BE £5) + 2 88
O gdRioid : & 8sS

- Z3 : LD50 >5000 mg/kg Rat (OECD TG 401, GLP) (ECHA)
- &I : LD50 >5000 mg/kg Rabbit (ECHA)
- &2 : Aerosol LC50 >5.01 mg/ £ 4 hr Rat No death GHS criteria not met (OECD TG 436, GLP) (ECHA)

O I8 2AY T= U224 : E)IE UHACE IR RAL/N2H AME 20 22X £ES (0ECD TG 404) (ECHA)
O Ast & &4 T U324 @ ENESE Aoz Ast &= £4/1324 AIE 20 2RCX £E (ECHA)
O &87 U2d @ g s
O I8 noly @ I8 n2d A4S (SI0S)
O gad
AAOIMEAY ¢ T = US
NELSRIAN @ Iz SUS
IARC : Group 3

OSHA : Xt2 gig

ACGIH : X2 ¢S

NTP @ XtE2 glg

EUCLP : XI2 g2
O MAINZ HOI2A @ Invitro DMESS 0|28 SHSHBOIAIE Z0 HAIZEH S22 2H0l S4 (0ECD TG 471,
GLP), In vivo ZRE =4 QMY 0l4 A AIE 20 S4 (0ECD TG 475) (ECHA)
O MAISH : HES ACZ & 2HI0) Al SHAIE 20 MAISAHO0| 2EEX %S NOAEL >= 1000 mg/kg bw/day (OECD
TG 416, GLP) (ECHA)

O SFEFAI=H(18 &5

i

o

o X

=
Z S8

O SHENIIISH (M2 &) : ZSH I20 W2 4Y22 22X %S
O 2Ry : U2 oS

23 : LD50 > 2000 mg/kg Rat (female) (OECD TG 423, GLP) (ECHA)
- A0 : X2 g
=0l

e : Aerosol LC50 > 0.888 mg/L 4 hr Rat No death Not classified (0ECD TG 403) (Read-across Aluminium flake
Reynolds 40xD) (ECHA)

O I8 2AM T U224 E)E UHASR IR 2AL/N24 AIE 2 HIX=48L (0ECD TG 404, GLP) (ECHA)
O Ast & &4 T U234 @ ENE o2 & &44/1=24 AIg Z20 524 (0ECD TG 405, GLP) (ECHA)
O SEJ| BN @ 0IRA AIE 23 SED| HID2IH e (ECHA)
O Ie W}ty @ JILUTI(#)E a2 IR N2l (maximisation test) AIE Z D HIDRIAH, 82 0/10 (OECD TG
406, GLP) (ECHA)
O g4

AHOIMEHE - g A

N22LS20A 0 g A8

IARC : Xt& 88

OSHA : Xtz els

ACGIH @ Xt& 48

NTP @ Xt2 88

EU CLP : Xt& &S
O MANME HOIZYE @ 2 MH W MAZ ZAF 20 S4, 44 Al
ST SABE0 24 20 S48 (ECHA)
O MASH @ D829 aluminium(30 mg Al/kg bw/day, 100 mg Al/kg bw/day, 300 mg Al/kg bw/day)0il =2l EHOID|, 2HY

Hel

A 2 RA=SH 98 Jtsd &

0o

/[ AEZ U

o

i



ME LER QIS Y AE sS4 JE0 Ust st 2L, 0l & MMII2ZSe FIMOUII SHEAI 20 08 =
o YY=EY, NE S8 ALl A2 S, 3642 DSE 2 MIIQ DEY Al-citrate Z0A Ol & MBS0l O
of el L2E HSS LIEHY, 2431 MIIOIA Na—citratel] H&0] 2&E, @2 WHES 022, £300A O XNH=0A
ZHEE Zite DY, S50 IS 0I2the S, YAIGE, el ¢ fctel 08 250l Oioh L2& 2o 22
U2, 100 mg Al/kg bw/day= Ol
O SEEXRFISH(18 &) © AUz g3
O SEENAIISH (S £F) © HEE A2 BI=E2H2E0 AIE 21 LOAEL 1075 mg AlCitrate/kg bw/day (100 mg
Al/kg bw/day) XIZ® S, 02l L SCtel O 2&0 Oiolf L2te Z200F 2&& (0ECD TG 426,452, GLP) (Read-

g O AlE 20 24 IX2(4Y HMel) SS0A Zgst 25 8t80| d5E

(Read-across alumina) (ECHA
O &olwrold : Uz el2

232 : LD50 3500 mg/kg Rat (ECHA)
- Z1 : LD50 15432 mg/kg (17.8 mL/kg) Rabbit (ECHA)
- &% : Vapor LC50 10~20 mg/L 4 hr (EU Harmonized Cat. 4) (ECHA)

O IR RAM = U234 : ) A 20 TR0 S2 =2 U334, 2R %3 (ECHA)
O 48t = &4 = U248 EN AE Z0 =0 &42 N34, EF]UX ES (ECHA)
O &87 neld : U= S
O L= s @ Iz 8is
O ¢4
AMHOIMEHY - T AS
NEL-STDA @ £&d 2

|ARC : Group 2B

OSHA : X2 8=

ACGIH : A3

NTP @ X2 oS

EUCLP : X2 g2
O MAINE HOIRA : Invitro ZRE HAANEE 0|28 SPNSHHOIAIE 2 HAIZEN R4 20l 24
(OECD TG 476, GLP), In vivo DIRAE HACZ ZRF M AsH AL 20t S4 (0ECD TG 474, GLP) (ECHA)
O MAISN : HEE (AR 2K MASASAIE 2D 500ppmItKl MA! C= 2ot peiel QFIES HEIX %S,

J

SOFEASHN e MEZA, 2020 I SO2 215H0 NOEL 100 ppm (OECD TG 416, GLP) (ECHA)
O SEHEEFIISH(15 ) : A8 S20AM SIIZY 22 AZH Y& L I 22 Lo2 (HB)
O SHEEFISH(BE L&) ¢ )2 F= =22 go ZI(H2 J|2)0 =42 222 4 AS (EU Harmonized
Cat. 2) (ECHA)
O EURMA : AAHM JIE2 SAULSH XBHY 4 AS. SHT 0.641 mi/s 40 C (ECHA)
12. &30 0IXe F&

b, MEISH
1) 0l&t3 ElEts
O O{& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
22t EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)
O X2 : ErLs0 > 100 mg/ ¢ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
0ECD TG 201) (ECHA)

2) ANOIZ2s M2
O O{& : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)

O Z2& : EC50 >100 mg/L 48 hr Daphnia magna (ECHA)
O Z=& : NOEC >= 100 mg/ ¢ 72 hr, EC50 >100 mg/L 72 hr Desmodesmus subspicatus (ECHA)
3) gHY
O o5 : X2 g8
O 22z : =z gs
O x5 : 12 g8
4) st AE UIZE 20 (8R)
O O{& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 22% 1 ECS0 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X2 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
5) OtOIA X2
O OI& : LC50 140 mg/ ¢ 96 hr LC50 228 mg/ ¢ 96 hr Pimephales promelas (ECHA)
O &% : LC50 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ 4 48 hr Daphnia magna (ECHA)
O X5 : EbC50 475 mg/ £ 72 hr Scenedesmus subspicatus (ECHA)
6) HE= Z& UIZE S0 (2))
O O{& : LL50 2 ~ 5 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203, GLP) (ECHA)
O 22& : EC50 0.95 mg/ £ 48 hr Daphnia magna (IUCLID)
O X5 : EL50 1~3 mg/L 72 hr Raphidocelis subcapitata (OECD TG 201, GLP) (ECHA)
7) 1,4-HIAECOIItS AN, 2,2-TH0IHE-1,3-Z2ECI0IS L 1,2-0ECI0IS0l &R 1,3-HALCOIISAMN &
bl
O o5 : Xz g8
O 2257 X2 48
O =8 : Xtz g8
8) 1,3-HIECIOIIISAA ZECIMH, 1,4-HAECIOIIISA A, dZ2F CHol4 2,2-THOIHE-1,3-Z2®C8 £ 1,2-0
B2 s g8x
O o0& : Xz 848
O 225 : X2 848
O =8 : 1tz g8



1-FE&

O OI& : LC50 1376 mg/ 4 96 hr Pimephales promelas(OECD TG 203, GLP) (ECHA)

O Z2&% 1 ECH0 1328 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)

O Z& : EC50 225 mg/ ¢ 96 hr Selenastrum capricornutum(OECD TG 201, GLP) (ECHA)

10) HIAH= A OO0IZ22AE 0HZ

2 1 LC50 1.5 mg/L 96 hr Oncorhynchus mykiss (ECHA)

2+2t= 1 EC50 1.7 mg/L 48 hr Daphnia magna (ECHA)

X% : EC50 9.4 mg/L 72 hr, NOEC 4.2 mg/L 72 hr Scenedesmus capricornutum (ECHA)

1) 2-FSANUES

O OI& : LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
O 22rZ 1 EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)
O Z& : EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)

12) T=2da 22012 2LUHE MHZ OtMEA

2 1 LC50 100 ~ 180 mg/L 96hr Oncorhynchus mykiss (ECHA)

F2+2 : EC50 408mg/L 48hr Daphnia magna (OECD Guideline 202) (ECHA)

& : EC50 >1000mg/L 72hr Pseudokirchneriella subcapitata (OECD Guideline 201) (ECHA)

==
01& : LC50 185mg/L 48h Oncorhynchus mykiss (ECHA)
2248 EC50 172mg/L 48h Daphnia pulex (ECHA)

Z & : EC50 575mg/L 24h Desmodesmus subspicatus (ECHA)

14) Ol&tst A

O O{& : LC50 >5000 mg/ £ 96 hr Pimephales promelas (Static, OECD TG 203) (ECHA)

O 2% : EC50 >5000 mg/ £ 48 hr Daphnia magna (OECD TG 202) (ECHA)

O =% : EC50 > 173.1 mg/ 4 72 hr, NOEC 173.1 mg/ £ 72 hr Desmodesmus subspicatus (Static, OECD TG 201, GLP) (ECHA)
15) 435 22018

O o0& : 1z 48

O 225 : Xz 83

O =8 Xtz g8

O O{& : LC50 5.1 mg/L 96 hr Menidia menidia (ECHA)
O 22S : EC50 1.8~2.4 mg/L 48 hr Daphnia magna, NOEC 0.96 mg/L 7 d Ceriodaphnia dubia (ECHA)
O =8 : EC50 3.6 mg/L 96 hr, NOEC 3.4 mg/L 96 hr Raphidocelis subcapitata (ECHA)

2) ANOIS228 M2
O &84 : log Pow 0.86 (OECD Guideline 107) (ECHA)

O =dld : Uz 8ils

3) Hlﬂl
O P =T N = =]
O 2dld : Xz 8l
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SHRHARHSE : Wt
DHAHEDN(PIHEHYSE ¢

4) BH= AT UIE S0 (4
HESSNSE : Hg oS
SOIANSE Y oS

“%*ap* JUd=E : e 88
SALBAUUY=E : e 88
CEIIELEEEE - oilg 8lS
SIZJI=EEEEE « oigels
Sgac|HYRHN=E : HEUS
SHANMEB DM (PSR EUASE

5) ofolAxE

ol

He s

%
(U]
0

25 ppm, STEL : 50 ppm

0o



HNESsSX2E @ g S
SIOHHAEZE @ oile 88
2Ny =oiESE - g &S
SUSIZZUAYEE @ e 88
SALZAUUASE @ e e6S
CEIELEEE ¢ OIAEESTEL ¢ C 5 ppm
SIZJIEEdEE L digels

AL RMHEE : HERS

E o)
== BA
SHAEE DA (PSMRMESUHAEE « HESUS

oon

6) Y= ZSH UZE M
HNESsSNEd @ g

SIOIHAZE © ofle 8iS

Sgacid =2 g
SHANHE DM PMMENSESE : dHE8ls

7) 1,4-HIFECOIIIS A, 2,2-TH0IHE-1,3-Z2EI0I2 2 1,2-0ECt0IS0l
Al
HNESsXed @ flg 8is
SIOIHA=E @ ole SiS
2oy =oiSE - g S
JUSISIUYEE © oY 8iS
SAZBAUL=SE - WG 8l
CEIIELEEEE C oig 8S
SIZJI=EEEE - oigels
SgacidRHi=E : HES
SHANMEB DM PMMENLEE : HEels

8) 1,3-HIACIOIIISAN Z2/MH, 1,4-HATOIIISA L, O OO0 2,2-TI0IHE-1,3-Z2802
13

s

HNES=SX2E : oilg S

SIOIHM=EE : diE 8l

2Ny =HESE - oY S

SJUSBISIUMESE © ol 8IS

SALBAUUY=E : e 8l

CEIELEEEE - oig S

SIZJIEEEEE - oigels

SgaciHaRi=E : HEUS

SHANMBOMPMMENHASE : HEels
9) 1-RE=2

HNESSXSE : g S

SIOIHMEE : e 8l

el FH=E ¢ 1% 014 LM

SYSISIHULYSE ¢ 1% 014 LM

SAZBAULSE ¢ 1% 0la LM

S€ e el s
SEAHE DA (PSR EHASE - dHed

10) HIAHES A OOI22AE WEHZ
MzS=SX=2 @ g 88
SOt =2 @ oie els
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=AM :
DI=222/ZE(0SHA &) @ die 8l
Dl=222/8 2 (CERCLA 7#&) : 453.599 kg 1000 Ib

DI=222/Z 2 (EPCRA 302 =#d) @ g 8ls
DI=222/Z 2 (EPCRA 304 =#d) @ g 8ls
DI=22/8 2 (EPCRA 313 =#d) @ aigs
D222 (ZHZ=gEA2E) @ g s
D222 (ASESEASE) « g &S
D=22e/BE(2ERSAZNEE) @« g els
EU ERZ2(HEERZ) @ g s
EU ERZ2(AEEF) « g s
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16. JIEt HAE

ot X829 =M
—- ACGIH; https://www.acgih.org/
- |ARC; http://monographs.iarc.fr/ENG/Classification/latest_classif.php
- Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)
- NTP; http://ntp.niehs.nih.gov/index.cfm
— OSHA; https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA
- NCIS; http://ncis.nier.go.kr/
— ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
HSDB; https://pubchem.ncbi.nim.nih.gov/
EPA; https://pubchem.ncbi.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISIS2AMBA ALY, 2RISAWSR(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- ASESHDHACIAAE AYBTHA (hitp://hazmat .nema.go . kr)
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