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NOROO =2t 2 HA=Z (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S @ AA01367-1000002308
1. StStRME A0 &8 EE
Jb. MESY : NAU#AMS BRILLIANT SILVER
O 828 24 HAUE
Lh. MZ2 21 822 AtE49 Hist
O #ANEE @ BHE &2
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O MY @ (F)RHQE
O F=4 @ FI|T OHAl Do Btk 2 351
O H2H=E & 23t 0 031-467-6114 D218 &34
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
24 =4 (acute toxicity) S F=3(SJ1) (ATEMIX :9.843<= 10)
grok M (carcinogenicity) &1B
MA=XM (reproductive toxicity) F&2
MAINIE HOIR A (germ cel | mutagenicity) =18
Aot = &4&/= N=422 (serious eye damage/eye irritation) J=2A
EX HMA)| SHSE(Y=-=)(specific target organ toxicity repeated exposure) =2
Ol DHeIM(skin sensitization) FE1
o8 2AM/XIN24822 (skin corrosion/irritation) F&2
E0IS0ilA (aspiration harzard) =1
Lt XX 21 Z&st 310 HX g5
O Qg=2Xt
Ojvzo @ 28
O Kol 218 27
H226 st Rl 2 =D|
H331 EQotH Rss
H350 2 Lo £ US
H361 EHOF S£= MASHN 42 2o A2E &
H340 R& QI Zes o2 = US
H319 =0l Alst =22 Lo
H373 &DI2F &= 2L E OH AN = 2tE, 34, T8, S|, €Y%, SFTAZHU =4S o2 £+ US
(118 ZZ(MSDS)).
H317 L2014 HI8 eS8 L2 £+ US
H315 T80 X282 2o
H304 &AM JIE2 KA XYY = US
O gxEx 237
S
pP210 &, NXQ| HHE, A3, ¥ Y 1 9o HIIJFACZRH HelstAL. 2¢
p223 20 &S AI2IX DAL
P240 EJ12 +=8&HIE T XGAI.
pP241 BHZSH(FD| - B)| - ZH)EHIE AMEoIAIL
p242 ALAJF YMSIK = EFE AMSBOHAIL.
p243 H&I| 2X =XE FOIAIL.
P280 B2 - E32 - Botd - tHES2AE FHESIAIL.
pP261 2& - & - JtA - DIAE - 3D - AT 0|2 S22 LIGHAIL.
P271 82 L& 2IIJF & TlE RUAML FI6HAIL.
P201 AIS & FZ HEYME SEGIAL.
P02 LE ot GIYXEX 2RE A0 OlcHotdl dMole FZ6HA OHAIL.
P64 Fz S0l & L HE 25 EMSl MAIL.
P260 & - & - JtA - DIAE - )| - AZY 0I5 ELYUGHK OHAIL.
po72 ZAE S0z QHE ol=Eg BHECHK OHAIL.
- s
P303+P361+P353 IR (L= MHelateh) 0l S2H: QLIS DE 9IRE ZA| HOAQ. IEBE 22 AoANUEE
AFRIBHAIR )
P370+P378 3t Al 22 11J| ol HESH ASHHE ASGHAIL(5E &X).
P3044+P340 EotH: AlMSH 2I|JI YU RO=2 I &56HJ H2 NMZ AHE FoIAL
P310 Al 2ZJ12 (AN MES EOAL.
P321 2RE MXIE GHAIR2.
P308+P313 =& EHLE &0 RAEH: &Ml XX| - ZAHS FOIAIL.
P305+P351+P338 =0l 22H: £ =2t 22 TAMHA AAIR. IISSIH 2HEHNXE MIAHSHAIZ. HH A2
N2,
P337+P313 =0l At=01 XHEH: Q&tAol XX - ZAHS FCHAIL



P314 2SS LI 2SHQl XX|/XHE FGHAIL.

P302+P352 LR =22 2 S HIFZ A2AL.

P333+P313 MR A24 L= ZEH0l UEIUE: SJ&Fol RAH/FoE EOAIR
P362+P364 LI E 2AF= H1 CHAl ALS & AIEGHAIR.

P332+P313 LIE Xt=0] LIEILIH: St HQl X1 - FOE AL
P30T+P310 & ZACHH: ZAl A2 2 (2JAHS &S AR,

P331 E51H BHX OHAIR.
- HE

P403+P235 EHD|JF & &= R0l B&5t0 H22g KRAXIGHAIL.
P403+P233 EHJ|JF & &= R0l &AL, I8 SHEl LHGHAIL
P405 HSHXIE ot MEGHAIL.
- HI
P501 HIJI2 23 20l et W22 - 2IIZ2 HIIIGHAIR
Ch. Q. g4 2RII1=0 ZeX L= JIE Kol AgS
- NPALIH oo ot o
OlOIAHE OLMIHIOIE nzels n=eis Tz g8
Etat CHOIONE nzels nzeis n=ets
=20 n2es n2eUs A
OLMIEAE Ol E n2s n2eUs S
-0 & -2-HIEH2 n2es n2eus 2 fS8
LIOIEELEZA =SS A=el3s Xz elg
P-SSAI0EHS n2e6s n2eus =2 /8
HE e AHE n26s n2eus 2 fs8
OtMIE n26s n2eus 2 /8
220|s n260s n2us 2 %48
= AEEE ZE LIZE (AR) Nz els n2eus A
gtstE HE LZE 0 (8R) n2e6s n2us 2 /S8
3. PE4HZ9 A L SRS
SistSad 2829 CASH S g2 (%)
Ol0l AR E OtMIEIOIE Isobutyl acetate 110-19-0 43~53
Et&t CHOIONE Dimethy! carbonate 616-38-6 12~22
s20 Toluene 108-88-3 8~ 18
OLHIE & Ol Acetic acid ethyl ester 141-78-6 7~17
-0 E-2-HER -Methy | -2-pentanone 108-10-1 3~13
LIOIERLEZA Nitrocellulose 9004-70-0 3~13
P-SEA0ES P-Butoxyethanol 111-76-2 4~14
HE g AHNE Methy| Ethyl Ketone 78-93-3 1~10
OtMIE Acetone 67-64-1 1~10
220|5 Aluminium 7429-90-5 1~10
TAEEE SE UIZE (%) [Naphtha (petroleum), hydrodesul furized heavy 64742-82-1 0.1~4
grarE HZE UIZE E0 (H%) [Solvent naphtha (petroleum), light arom. 64742-95-6 0.1~4
4. S22 ¥
b, =0l SHASM
LEE =28 E2 2o MRS 52 22 152 0|4 HRAL.
A=, S5 2, =2 =24 S JIEt 4 YMAl A S0 M M222 MXE &S 2
=2 EXIZ2X OtAIL
THEMZE HEMS E2 W AXE MAHSAIR
Lt D20 ¥ O
QAUE II=2 MHGILD &5 22E HIs2% 82 SE0| WA,
A=, SES JIEt S4 YA F220H =220 st 228 €A
152 014 CHO HIF2 22 AOWAIR. Al SJAS MES BOAIL
SA(EHA, =2 S)0| Mg 2 SA HA2Z AR
F2 & EXMol AAL
BTE M2 FR BLES 25t LEE NIE9 BEE LISHAR
Ch. ELFS ™
LEJCZEH TGHAIL HE2 3710t Y= R2Z 0|S3HAIRL
SECHA %2 Al 2ABSES AAIGHAIZ.
SEEZ S2oL HFHMES Al ELSSYS A AIGHA OHAI2.
gtmatg] H&E I3 0tAIU U2 S52SIIIIE AS6IH A85EE &Al oA,
SE0| 2 Al M4AE BSoHAIR
QHE O=10 NS HIAHSHLD ZelAlIIAIL
ZA HRoo M2E g2 A
ch. HAS M
TEE AIIANR.
OlAIQ] gleE ER FEE AIJIX 21, RE A= HelE Y0l ot =0 H £ YN A,
otok Qre okg MM, MR99 XIS &¢E AH.
SAO et MBS o8t XXZE MR229ZRH &S 2.
HF S SHO 2 MAEE S8 XTI HHE SEOIL 29 MY SHS0 e DHE GHOokE.
SN 22 22 HHUHAIR
OF. DJIEF QJALS] =9 AtE
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A5 E OLAIHIOIE

H+=#& : TWA : 150 ppm STEL : 187 ppm
IH#& : TWA 50 ppm, STEL 150 ppm

88 L2JIE g 88

OO0 000K O0O0g
=3 e

N
xS

w
-

H=#& : TWA : 50 ppm, STEL : 150 ppm
IHA & : TWA 20 ppm (75 mg/m3)

8™ LEI|IE  ILKRF Toluene : 0.02 mg/L(IfFaT), R+ Toluene : 0.03 mg/L(IfE/E), R (with hydrolysis)
| : 0.3 mg/g creatinine(T{E/z)

4) OLHIEA o1
O ZUHAE : TWA : 400 ppm
O ACGIH7& : TWA, 400 ppm (1440 mg/m3)

O d2std L&IIE + Nz 8s

5) 4-HEg-2-mHE2
O =ZUAE : TWA : 50 ppm, STEL : 75 ppm
O ACGIH7& : TWA, 20 ppm (82 mg/m3) STEL 75 ppm (307 mg/m3)
O M2s™ LEJ|= : R+ Methyl isobutyl ketone : 1 mg/L (LfE/z)

6) LIDIEZ2AS=2A
O =UAE : U=z 83S
O ACGIHAE : Xtz 88

M2SN CE)IFE N2 oS

2
o O
]

|
it
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o

H=& : TWA : 20 ppm
IH7#& : TWA, 20 ppm (97 mg/m3)
J|ZE : FR#h Butoxyacetic acid (BAA)(with hydrolysis) : 200 mg/g creatinine( ZfE/E)
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0z B Woum

& : TWA : 200 ppm, STEL : 300 ppm
IHA#& : TWA, 200 ppm (590 mg/m3) STEL, 300 ppm (885 mg/m3)
£J|Z= : R Methyl ethyl ketone : 2 mg/L (ILfEfE)
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H#& : TWA : 500 ppm, STEL : 750 ppm
IH7& : TWA, 250 ppm STEL, 500 ppm
Sstd CEI|E : R Acetone : 50 mg/g (IfE/E)

—_
o

000~

nQ
U
=]

r

A& TWA @ 10 mg/m (25 2%)
© TWA, 1 mg/m3, Respirable Particulate Matter
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1. s40 28 3%
o JtsH0l B2 =E F20 ze BE
O 58712 S8 29 : HOY, S22, MR, P&
O 92 S8 87 : TE, #A, S, B8 4TS
O I B= : U2, sta, AFoly-
O = 85 : U2, =4
U. 2 s 32

1)

OHOI A OFAIEIOIE
O 24 =4
- &7 : LD50 13413 mg/kg Rat (Male, OECD Guideline 401)
Il : LD50 >17400 mg/kg Rabbit (OECD Guideline 402)

I
=]

|
Ior 0
[115]
>

U

Q

0

AlY T U240 ENS 0128 MIERAL/N24 AIEZ0 12401 LIEHLX &4& (0ECD Guideline 404, &

=]
AT

o
Z 1
AR AL

P

~

)
& TEe U324 0 ENE 0188 AMst=a/IU234 AEZ2D U240l LEIUX 28 (RASZE:123-86-4,

i

=l

I8 JIUIIOZS olg88 MRNUS AIZEZ0 Hel-0] 2REX &S (0ECD Guideline 406)

F‘

O00gx8O=0
Ko e S g

o 4T T

o

ro
r

2248 A&
S0A A2
IARC : NtZ 88
O0SHA @ Xt2 8ig
ACGIH : Xt& 818
NTP @ K2 88

EU CLP @ XtZ Si'é’

0 12 g
e
O

q

O MAIMIZ BHOIYAE : AIE2U DIMES 0188 SASHBOAEZ Y HAISR0 &2tgi0l S84 (0ECD Guideline 471,
GLP) / MAUW EZRF E%?E 0188 ASKAIE Z20 24 (OECD Guideline 474 ,GLP S AISZ:78-83-1)
O MASH @ HE(L)E 0ISE MASH AIEZ D o2 2t J—*X*EIII S NOAEC=2 500 ppm (EPA OPPTS 870.3800
J(RAI2E:78-83-1) / HEE 0I=8 LE=s4/3I|e€H /\|%"§.L|’ Ot ZIIF LIEFLEXI &S NOAECmaternal toxicity=10
mg/L air, NOAECfetotoxicity=10 mg/L air(OECD Guideline 414 (A %é 78-83-1)
O SEFHEAEFISH(18 &) @ 22 NS 2= 34, ZAX 21 (SE HEX )| s4 ¢ =& 22 3 (ST0T SES,
H336 - EIH&%)OH Cist 2% &X). & FI| ONEL XIle 6t9I-2v8 HFA0IA ZEE 0148 LAIFQ NS S0l JI=
AF0A O S0l 2H3iDF AAII W20, HDII2H2 DNELE 24 =20 UolME HEZ0{0F &. CIOIE0l 2

o %/\}&* sZ0l st =48 0/ 0101 &= 0IxI2 U [[H—E—%' 0l 2 nBuAc (ZXHoZ LUFsE T’;*E oy 22
st & DX S50l 2ol S2td &) 0101 &As 24 U=(WAHO0l 2&&E = F J|12F &2 el 500 ppm (2410 mg /
m* , = NOAEC)2CH 52 =& +=0A 0t
O SEEXRAIISH(BE &) @ HEASE 0/86 et RASH AIEZ ) EOE BrS0| LIEFLX 23S NOAEL> 1 450
mg/kg bw/day OECD TG 408 ,GLP HEA~E 0|26t BIESEUSH AIEZN HSLL, SALEHYT 24, 48 IS S5
0] 2tE=INOAEC=500 ppm (S AIS 2 :123-86-4, ECHA)
O &owolld : Itz el2

Etab CHOIOIE
O 24 =4

- A3 : LDb50 > 5 000 mg/kg bw rat (ECHA)

- Z1 : LD50 > 2 000 mg/kg bw Rabbit (ECHA)

- &9 : vapor LC50 > 5.36mg/L (no death) rat (ECHA)
O LIf A4 = U234 : HIXN=24(rabbit) (ECHA)
O &gt & &4 = XN=24 : HIX=24(rabbit) (ECHA)
O 387 Hoy : Xtz s
O I=2 ey @ Xz A8
O gy

AHOIMBEHE Xtz S8

N22LS20A 0 A2 g8

IARC : Xt& 88

OSHA : Xt& gls

ACGIH @ Xt& A2

NTP @ Xt2 A8

EU CLP @ Xtg S8
O MAHMIE BOI2Y : X2 88
O MA=EH @ T2 g8
O SEEXNBISH(1E &) © U2 g3
O SHEMFIISH(E=E =5) : XE 848
O &olxrolld : Uz a3
s=20
O 24 s4

- @3 @ LD50 5580 mg/kg Rat (EU Method B.1) (ECHA)

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

- &9 : LC50 >20 mg/ ¢ Rat (OECD TG 403) (ECHA)
O I2 2A4 = U244 @ ENE 0|28 IIEANASLAE@Z0, &8, 23 X=0| 702l 2F0A 2E2HACH, ESE
SO X240l LIEFY EU Method B4. (ECHA)
O Ast & &4 = U324 0 ENE 088 = NSHASEZD &4 U201 2EED 1 2 YSe ALK %S (ECHA)
O &87 s : Xz g3
O LT 24 : JIUIIE 0|8t maximization test AIEZ 1, HIRU0IISES LHEILXIZLS EU Method B.6, GLP (ECHA)
O gy

ArOtME A - =2

NELSREIA - Az SS

IARC : Group 3



4)

o
-

2]
—

OSHA : 2 8is

ACGIH : A4

NTP @ XtE S8

EU CLP : XIE 8iS
O MAMI BHOI2Y @ AIEZ2 Wl ZRF HHLHMEE 01Es SEXNSHHOIAIZZD0ECD TG 476, DIMES 01828 =SS
10| AIEZIEU Method B.13/14, CHAIEEEH S0 A2210l S4, MI LI SMIOIAAIEZD S4 (ECHA)
O MASYH . SHES 0|26 MASHAIE Z 1 2000ppm7537 mg/m30I A A4 L 208 204 Z NOAECP 600ppm2261mg/m3
(ECHA), DBLS=2 MASYH 2 2
O SHENAISH(1Z =&) : AIZUA SFAZAHH &g, W22, E3, §II5, a8JIHM U2, &8, 2E, 55
AEA M, A, B 0l S8 222, &, T, S0 N2 2o, AES20AM OHFEES 2o, EXFI:
SEAIEA (HSDB)
O SHENFISH(Es L&) © HEE 0128 902 =L RA=SSHAIE EU method B.262 10 EH L& AW 22H SIt2
NOAEL 625 mg/kg bw/day HE Ol28t 1033 S LA AIE 0ECD TG453, GLP Z 1t B2 ALlel 2ASH 22 NOAEC 600
ppm2250mg/m3 HE 0|28t 0 EUCH=SSHAIE EU method B.29, GLP Z LASA, MBEE, ILAS, A&, H, *
o] Al HARH L HMSHN HGIBHED 24 Plasma chollinesterase acitivity 242 NOAEC 625 ppm2355 mg/m3
(ECHA) S=4aIZH, 2, H2, A% L H SOl I8 & (RS22 FEAAM)
O ECRoA : Et3t=20104, 40 CUHA SEZ 20.5m2 / s 0ot (RSS2 HEQAA)

OLHIEA o

O 248 =4

B Jo

- Z3 : LD50 5620 mg/kg Rat (IUCLID), LD50 11.3 mL/kg Rat(female)(ECHA)
- &0l : LDb50 > 18000 mg/kg Rabbit (IUCLID)
- &9 : Steam LC50 100 mg/ ¢ 4 hr Rat (LC50 = 200 mg/L/1hr)(1UCLID)

0e 2A8 E= H24 0 ENE 0188 NRSAL/ISLAEZD, 7200 286l SI=EX 2= H2YS. %2t &

O o
4. 8BXI*=1.33, 2EXI==0.4, 0ECD TG 404 (ECHA)
O 48t = &4 T= N=4 : ENNE 0I28 Het&Ea/T=8 A2 0ECD TG 405, 72 0H0 2tM3| 25t . NI 48ls
219t X===0.5, EMXI===0.17, ZUXI%=1.33, ZUARSA+=0.67. X3t= 2F Y& & 44/=N34 7222 278
(ECHA)
O s87 2ld - MU= 8S
O me neld - Jum 222 0|28 IRUULASZ 0, HIUHeIS, 0ECD TG 406 (ECHA)
O g4

MM EAY ¢ XE US

DNEBLSRIAN U2 S8

IARC : XtZ 88

O0SHA @ Xt2 8l

ACGIH : Xt& S8

NTP @ X2 818

EU CLP : XtZ& 88
O HANE HOIZFE - AlE2 W D=2 0I38 SASHBGIAIEZ 0 0ECD TG 471, A2 EH |22 428101 84
ANg2t |l 225 BHEMES 0/S& SMMOIZAIZEZ 1 0ECD TG 473, HHAIEZEN SR 42101 S8 AIg2 W ZR/F
NZEE 028 NHSMHEMRSAISZ, HAIEZEA AS O ol+=4

S4, AL AS o L4 Al W S
, HAFZEA g2 I 24 Alg2 W ZRF HHSAMEE 0128 X 0]
4 "5 HNE7E 0/38 AHAIFZ 0 0ECD TG 474, S6 - 4

Aneuploidy in Saccharomyces cerevisiaeAl& 21
APAIE Z DIOECD TG 473, CHALZA A 4= [ OHO
ML AsHAIEZ0, 84 (ECHA)

O MAI=SH @ HE()E 0188 13

40 CFR Part 798.2450), &It =, 2
A

o
0z
>
=
H

SEUMASHAIEZ D (other guideline: US EPA Health Effects Testing Guidelines
H &L S (NOAEL(P, 224 )=1,500ppm) - SHEES 0l28t S EHOtL EAIE 2 H(0ECD

TG 414), 2PH=SH2=2 Ot &L 34 |2k 2 A (NOAEL (2 XIS A )=16,000ppm, NOAEL(ZIJ1& A )=20,000ppm, LOAEL(Z2XS
44)=20,000ppm) (= AtZ2Z CAS No. 64-17-5) (ECHA)
O SEFEARFISH(1E =F) : MB0UAM &8 SEI U2 222, M= I =0 =5A 0tF & HEAS
202, (HSDB)
O SEFEFRFISH(BIE &) © HE /25 0188 0I2H BISZIRASHAEZ N, DsE20A EIUEH, E7E S8
2 54 2EE . (NOAEL=900 mg/kg bw/day nominal, LOAEL=3600mg/kg bw/day nominal) - HEZ 0| 0ICtH BI=SSs4H
AMNEZ, SEI| XN=2YE (LOEC=350ppm, NOEC & AlSA=350ppm) (EPA OTS 798.2450, GLP)(ECHA)
O &olwrolld : Uz el2
4-0E-2-HE2
O 24 =4

- &5 : LD50 2080 mg/kg Rat (NITE, ECHA)

- 2Tl : LD50 >16,000 mg/kg rabbit (NITE)

- &2 : vapor LC50 11.6 mg/ ¢ 4h Rat (ECHA)
O LR A4 T= U324 @ ENE AL HIFRAL/N24 ANE 20, XI=3240] 2EZ X &S 0ECD TG 404 (ECHA)
O Ast &z &o T= U240 ENES 0|88 At & &4/U24 AIgZ 0 o8t =222 X+ 0.08, EM 0, & 0.80|
2HEE OECD TG 405 (ECHA)
O 87 H2H : Nz gis
O I8 nH2d @ JLIOE HAaCZ IS AlE 21, Uodgs LI LS(ECHA)
O gy

ArHOMEAHY - XZ QS

NEBLSRIA 0 224 2

IARC : Group 2B
OSHA : Xtz els
ACGIH : A3
NTP @ Xt& A8
EU CLP : XtZ 23
O MAHMIE SHOlZd @ Alg2t Wl DIMESE 0188 HHCIOEAHSHBHOIAIE ZHO0ECD TG 476, R F SMH OIM4AIE 2

DIOECD TG 473, THALZIEH 2THAI &, &Ml W ZRF HEPE 0|88 LASMAIFZ 0 S4 0ECD TG 474, GLP (ECHA)

O dASd : HES 0138 LES4/20/88 AEZN AF 23 B0t, Bt MS T4, 23X S0l 2FHALL I
S0l e )= 2 X ¥ S(NOAEL 1 000 ppm) (ECHA)

O SEEFHIIISH(18 &) : AZUAH JIE - 32 U234, 5 - 815 - FE 2 0HF HES 2ticte &5 03
SH0| LIEtE. =2 A80A 05 2E0] LIEHE. (NITE)

O SHEEFYIISH(E=E =5) @ 902 FRP==HAIE0ECD TG408Z 0 AE2H ZSItZ NOAEL 250 mg/kg bw/day (ECHA)
O gdioid : I& s

LOIEZHEEZA



O =24 =4

- Z3 : LD50 5000 mg/kg Rat(HSDB)

- A0 : I8 ¢S

-2 : I8 9=
O IR BAN = U224 12 28
O A8t &= &4 = =24 @ U2 8us
O 887 Moy @ X2 gls
O I2 WP @ ISULIY ASAD T2UIA0| LIEH(IPCS)
O gas

ALHOIREAY IR S

DELSRIDA @ 2 AS

IARC : K2 g2

OSHA : Itz 8l8
ACGIH @ Xt= S
NTP @ tE AS
EU CLP : Xt& &3

~
—~

O HAME SHOIZE @+ N2 88
O dasd @ U=z 8iS
O SEFEIEIIISH(18 £5) + =2 83
O SEEIEFIISH(BE £5) + 1= 88
O solroid : U2 88
2-RSANUMES
O 848 =4
- &7 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)(ECHA)
- Z1| : LD50 >2000 mg/kg Rat (ECHA)
=0l

i

: Vapor LC50 2.9 mg/ £ 4 hr Rat (RTECS)
AL £= U234 0 ENNE 0186 IRA3E AE 2 SUX= 22 GHS JIE0AME DX 22U H=340l
oHEtol)| 528 EU Method B.4 (ECHA)

> Mg !
oo vy 4 O
|0
Hr H

O
Q)I\
O & =& = U234 0 sXANIHAE Z20 292X 2.6, EXHE 0.56, Z2UYES 1.82 N=40| Y= A=z
LIEHE OECD TG405, GLP (ECHA)
O &8J ey + [tz s
O I8 2#2H : JLUIIOE 0l2s IIRULILAIE 20 Hleld (0ECD TG 406, ECHA)
O g4
MAKMEAY ¢ T Z AS
NELSRIA @ LSH 2
IARC : Group 3
OSHA : t& el8
ACGIH : A3

NTP @ K2 i8S
EU CLP @ Xt2 S
O MAME HOIFE : AIE2U DIMSS 0128 SAHSHBO0IAIZ0ECD T6471, ERF AHEE 018 SMHl 0l & AIZ0ECD

& =

TG473 20 S, dHU ER 25 ASAIZO0ECD TG474 Z S4 (ECHA)
O MASYH : 2H HASEASENTP) 2, SR 2, HAs S S22 NOAEL(RZ2S4H)=720 mg/kg bw/day, A1l
S 242 NOAEL(F1, F2)=720 mg/kg bw/day, MAISH0 e &2 2EHX ES, HEESE 0128 LL=HAIE(0ECD

- o 0

mg/kg bw/day, NOAEL(Z|D|1& 4 )>200 mg/kg bw/day
(ECHA)

O SZFEXFIISH(18 &) : 0IRAE 0188 SEJIH N34 AE 2Dt RDS0 2818 ppm22 A L= 221 X=30[ O
tl 22O = LIEtE (ECHA)

O SEEHFISH(BIE &&) ¢ HEE 0188 902 BI=Z 2SS AIE 0ECD TG408 Z 0t ZF HelAAHNA 2+, 2ol Al
LAQIA HECUSL Kolist IS HEEX %S, NOAEL £31<69 mg/kg bw/day, NOAEL 2+3<82mg/kg bw/day OIRA S
0|8t 902 EULIE=HAIE 0ECD TG413, GLP 21t EHSHM HSO 2 NOAEC<31ppm (ECHA)
O BURHY @ K2 oS
8) Mg ag AHE

O 24 =4

- &3 : LD50 2737 mg/kg Rat (RTECS, ChemIDPlus)

- Z1| : LD50 6480 mg/kg rabbit (RTECS, ChemIDPlus)

£¢2 : Vapor LC50 32 mg/ £ 4 hr Mouse (RTECS)

O IR A4 T= U324 ENE AL HLIFRAL/IN=24 ANE 20, XI=2483 UEHUX &S (0ECD TG 404, GLP)
O dst & &4 = U234 @ ENE ez AstEa4/I=24 AME 2, 1248 222 MMIA2X2:19.2/110
(OECD TG 405)
O 87 H2H : Nz gls
O I8 OIE AR DeN8s do3|X &S (ECHA)
O gy

ArHOIMEAHY - AE QS

NELSREIA  AZ SS

IARC : XtZ 8IS
OSHA @ Xt= 8l
ACGIH @ Xtg S
NTP @ Xt 88
EU CLP @ Xt2 AS
O MAIME HOIYFA + AIEZ2 L DIMES 0IS& ZH2I0=EASHBE0 AIE 21, HAZEH S0 2H0 S8
o

o Al BA

OECD TG 471 M W EXR7 M2 0lash AIE Z0, S4 (0ECD TG 474) (ECHA)
O MASYH  <RAMSZ CAS No. 78-92-2> HEE HACZ 2AMI0N MA =4 AIE Z 1, 10000mg/L =EDHAI EHOIS A, At
o, XIEA, HIPHHS  XAYHLSEO HE S2 AECX LS (NOAEL F1,P=10 000 mg/L drinking water) (OECD TG
416) HEES HASZ EiOF 22 =S4 AEZD, 2HQ MB0l 2A6tH4S AE D128 & &S WO MEK =XIJt !9
Ol =S, 3000ppmel == UM BIOISE/ZDIE8H22 SEZ A0l el =30t XIHE 0l 245910, LF 24Ot
HAXMOl L2 S0t S (NOAECteratogenicity&maternal toxicity=ca.1002ppm)(0ECD Guideline 414)

HNEI=H(18 =&

) 1 BF T DIRANA BY = AE Z HIRE HESTHA SN SE0| LIE
o SFON RGO SCOA AR ZE0l LY. AFROIA 22 SEA JIE U2&0l LEHE (NM)
O SHEXNZISH(WE ©5) : HCES HAOR 010 SASH:0Y AE 2T, 52 =T 2200HHH 22K &

=
S Es7S- =T SsT—- =



oF

Z2A/HE HiE, 2H/HRH HIE0l |G S01e, L&t AF/MS et KRG =%

N Ol GRS 28! =%t =0t& (NOAEC=5,041ppm GLP, OECD TG 413)

Hif
alo
Hir
o

SO &2 OHAMOoA

O ECRoY : EQRold: SAAXIL 1300 012t HEF, 3.44nPas(50C), 1.78mPas(75C)
9) OLME
O 24 =4
- &3 : LD50 = 5280 mg/kg Rat (EHC(1990), SIDS(1997))
- &Il : LD50 = 12870 mg/kg rabbit (EHC(1990), PATTY(1994), SI10S(1997))
- &Y : LC50 = 76 mg/L/4hr Rat (SIDS)
O LR A4 = U324 E)E 0|88 LI U224 AE Z HIX=24 (SIDS, NITE)
O &gt & &4 = I=24 0 ENE 0|88 Mst=4/I=24 ANEZ L, 26t UH=24H0| JUS. SdI0I= XI=s=Draize
scoresOfl D=8t H&2 7L OILHO 2X3| 3=EMaximum mean total score MMTS=19.1, 2t X|==25, EiXI4=3.8, Z X
#=9.2 OECD TG 405
O &8 WU2s @ iz s
O I8 Moy : 0IRA AIE 21 S84, JIUDO A" Z0 84 (NITE)
O gad
MM EAY T =Z AS
NELSEIA X8 88
IARC @ Xt& 88
OSHA : XtZ g8
ACGIH : A4

NTP @ K2 8l8

EUCLP : X2 A8
O MAINIZ HOIRA © AAIE S4 (SIDS, NITE) AIE2 W DIMEES 0|28 SAHSHHOAEZ D, AL HEH
S0l 422101 SHOECD TG 471, A2 W EZ[/F HHLNEES 012 SATMOIMASZD, HAEREH |20 a2801 8
HO0ECD TG 473, AIE2 L BHZMEE 0128 SPNSAHOIAIEZ D, HAIZEA UAS I SHOECD TG 476 Ml L SHAE
L/, DIRAY/+E 0188 AHASEZY S SAHSHBOAMNEZ Y SE, SIYAHUAMNEES 0138 A HEZH
21 S84, 4 W S= A 2HANSZ SE. A2 U DIEES 0I88 SAHSHHOAISZ W SHOECD TG 471, o

H W ERF HEFE

O MASH @ HEA/~5 HACE MASHAIEZ, X 24, OIA4ZINLMSIH, Nl F0& L 208 2H 2
A0F LIEFENOAEL=900 mg/kg bw/day , LOAEL=1,700 mg/kg bw/day, OIRAE HAC=Z LESHAEZ N, HOIRH 24, =
2 M S22 b8 It LIEFENOAEC=2,200 ppm, LOAEC=6,600ppmOECD Guideline 414 EF 0l HEdtJI0= L=sT0lA
o H&ko| HEE
O SHENMISH(1E &) : 28 L= SIISS Lo2 £ AS (ECHA)
O SHENMMIISH(EE &) 1 28 T dII5S L2 £ US (ECHA)
O EoRdid @ Iz A2
10) 2 =20ls

O 24 =4

- Z3 : LD50 > 15900 mg/kg Rat (OECD TG 401)

- dI - U2 8ls

- £¢ : Dust LC50 > 0.888 mg/ 4 4 hr Rat No death (OECD TG 403, GLP)
O IR 2AH = U224 E)E HACE NERAL / U224 AIE 20, 2ALHUS SAZZ aluminium oxide TBH
OECD TG 404, GLP
O dst & 24 = U224 @ ENE Uaez & &4 / I=24 Ag 20, U324 28 SAI2Z aluminium oxide TBH
FDA of the United States
O S8 WYHE : DIRASAUE HALE SSIIMCL AE 2, Held AS SALSZE Aluminium oxide
O Of 24 : JUIdx2AE AR I2u2E AIE Z21, n2d 28 SAZ2E Aluminium oxide AK 43/79 and
aluminium oxide AK 44/79
O g4

AR EHY T2 g8

DNELSEDA - X2 S

IARC : XtZ &3

OSHA : XtZ 8gls

ACGIH : A4

NTP @ XtZ2

ANEEA SAE Al 84 RAMSZE: AICI3 obtained from Sigma, 4
|ZE Z | 84 SAI2Z: AICI3 obtained from Sigma OECD
TG 4752 20152 KNS MA =0 AN sEoAEXN MSHAO BigtE LMAIIIH, DIMEE NN SES SIHAIZ (ECHA,

HSDB)
O MASH @ HEE HAoZ FRAMASH AlE 21, NOAEL = 266 mg/kg bw/day OECD TG 414 (ECHA, HSDB)
O SHEAFISH(18 &) : 229 522 +Z4 HIIS, JI1&X HB 0| LMe, €5k 2+ 1, Xetol M=
2F ZAO| =350t MHE SHO S22 HZHS ASAY SHIE, A4 A= N2 EFE2=2 R0 2528 (HSDB)
O SHENFISH(PE &) © HELAE 018s AREHBIIMAUSHAIE ZDH, NOAEL = 302 mg/kg diet RAISE
Aluminium hydroxide OECD TG 407 Bt=, &Il = Al HOl F&. AZAH0 LSS 0FHEE a2 EYENFIITAS
SAAIE 2, LOAEC = 50 mg/mair SAF2Z Al powder OECD TG 413 S22 522 SZTAMFAN I =0, 20 Jls
0] &AEMEE HASZ 6IiE 2t 22012 AFHAIZ Z0, W, 28, AN 2O =50t SIRH, &L Holse S
5l 2&EES + A= HSI 4o (ECHA, 1CSC, IPCS, HSDB)
O EoRdd @ Iz A2
1) 2A€8E 2 UIDE (8R)

O 24 =4

- @3 : LD50 > 5000 mg/kg Rat (ECHA)

- Z1 : LD50 >3160 mg/kg Rabbit (IUCLID)

- &2 : Vapor LC50 > 7.63 mg/L/4hr No death, Not classified (ECHA)
O g A4 L= U324 @ ESX=3(rabbit) (IUCLID)
O Agt & &4 T= U224 BIX=4(rabbit) (I1UCLID)
O 387 Hely : [tz AS
O 0= #ey @ g AS
O gy

ArHOtMEAHE - g SlS

NELSREIA - Az S



CLP : Carc. 1B (Note P)

o Jn oz 20z
A A 0x
0

o Lo od >
0 Z

O=2000®0O

%
0x

o
E
L
o
2
1o
(0N
10
=
o
oo
re
mn
=2}
k_?j
P
J2
=
oY
LG
e
0
nw
1
50
0l

—_
N

& LIZE S0 (AR)

o2
o
M

o=
w
0x
Jn
0x O

|
o 0% o
o B 4

: LD50 = 8400 mg/kg Rat (RTECS)
: LD50 > 2000 mg/kg Rabbit (I1UCLID)

il

AlY E= U240 282 (rabbit) (1UCLID)
=4 0 28 X=(rabbit) (RTECS)

T = joi 0> &
o 41 oo ror 4z {
Tz

O00O0O0

k2o
0 12 g

IARC @ Xt& &
OSHA @ Xtg &t
ACGIH @ Xt& 18

NTP @ Xt& A8

EU CLP : Carc. 1B (Note P)

MAHZ HO|AS - EUCLP: 1B (diY 22

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

4]

"
rr
[N
0

, <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)

s

AL

un

12. &30 0ixle 2

b, MEISH
1) OlOIARE OLAIHIOIE
O O{& : LC50 16.6 mg/ 4 96 hr Oryzias latipes(OECD Guideline 203 ,GLP) (ECHA)

O 22AF : EC50 26.8 mg/ £ 48 hr Daphnia magna(OECD Guideline 202 ,GLP) (ECHA)
O Z=F : ErC50 397 mg/ 4 72 hr Other (Pseudokirchnerella subcapitata) (OECD Guideline 201, GLP) (ECHA)
2) g& coloe
O O{& : LC50 >= 100mg/L 96hr Danio rerio (ECHA)
O 2% : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O X8 : EC50 >100mg/L 72hr Pseudokirchneriella subcapitata (ECHA)
3) =2
O O{& : LC50 5.5 mg/ £ 96 hr Oncorhynchus kistutch (ECHA)
O 22& : EC50 3.78mg/L 48nhr (ECHA)
O =8 Itz g8
4) OLHIEA Ol e
O O{& : LC50 230 mg/ £ 96 hr Pimephales promelas (ECHA)
O 225 1 EC50 2500 mg/ £ 24 hr Daphnia magna(other guideline: DIN 38412 pt 11) (ECHA)
O X8 : EC50 1800 ~ 3200 mg/ £ 72 hr (Selenastrum sp.) (ECOTOX)
5) 4-HE-2-HE2
O O{& : LD50 >179 mg/ 4 96 hr Brachydanio rerio (OECD Guideline 203, GLP) (ECHA)
O 2% : EC50 >200 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O X8 : EC50 >146 mg/ 4 7day Other(Blue algae, OECD221) (ECHA)
6) UOIERAZEZ A
O 0% : Uz 948
O 225 X2 g8
O X8 : EC50 579 mg/ £ 96 hr Other (Pseudokirchneriella subcapitata) (NITE)
7) 2-SHSANUES
O OI& : LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
O 2Z2& : EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)
O ZF : EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)
8) ME g AHE
O OI& : LC50 2993 mg/ 4 96 hr Pimephales promelas(Still-water culture, OECD Guideline 203, GLP)
O 2% : EC50 308 mg/ £ 48 hr Daphnia magna(Still-water culture, OECD TG 202, GLP)
O ZF : EC50 2029 mg/ 4 96 hr Other (Pseudokirchnerella subcapitata, Still-water culture, GLP, OECD Guideline 201)
9) OLME
O O{& : LC50 >100 mg/ 4 96 hr Fathead minnows (NITE: EHC207, 1998) LC50 6210 mg/ £ ~8120 mg/ £ 96 hr Pimephales
promelas (OECD Guideline 203) (ECHA)

2+
=

N
v

F
2]

: LC50 8800 mg/ £ 48 hr Daphnia pulex (ECHA)



O Z& : EC50 11798 mg/ 4 5 day Skeletonema costatum (ECHA)

O 0% : Uz 98
O Z2t%F : IUCLID NOEC > 100 mg/ £ 48 hr Daphnia magna
O Z% : NOEC = 0.052 mg/ £ 72 hr Selenastrum capricornutum (OECO TG 201, GLP) (ECHA)

1) =228d 52 UZE (4R)
. o

F2 0 LC50 4.3 mg/ 4 96 hr other(Crangon crangon) (I1UCLID)

22
2z gs

12) &&= 23 LLZE S0 (4R)

O O{& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 22% 1 EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X2 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
Lt &84 9 24
1) OIOIASE OLMEIOIE
O &&4 : log Kow 2.3 (ECHA)
O =284 : Xz 98
2) B ol g
O TF4 : log Kow 0.354 (ECHA)
O 2old @ 12 %38
3) s
O &84 @ 2.73 log Kow (20 ° C) (ECHA)
O 2old @ 12 638

4) OLHIEN o1
O &=24 : log Kow 0.73 (1CSC). 0.68 log Kow (25°C, pH 7, EPA OPPTS 830.7560)
O =2dH« : B0OD5/COD 0.81 (I1UCLID)

5) 4-ME-2-HE2
O &R4 : log Kow 1.9 (0ECD TG 117) (ECHA)

O =dld : U=z &8s

6) LUOIEZAEZ A
O &24 : log Kow —4.56 (estimate)
O =dld : Uz elg

7) 2-REANMEHS
O ZZ4 : log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
O =old : Uz el2

8) ME g AHE
O &84 1 log Kow 0.3 (40 ° C, pH=7)

O =dld : Uz 8is

9) OtMIE
O &RA : log Kow -0.24 (ECHA)
O 2dld : Xz 8l

O &84 Uz a2
O 2dld : Xz els
11) =2€seE 2 UZE (4%)
O &84 : 6 log Kow ~ 2.1 log Kow (Estimate) (IUCLID)
O 2dld : Xz 8

12) &&= 22 UZE S (4%)

O &84 : log Kow = 2.1 ~ 6 (Estimate) (IUCLID)

O =2odlld : BOD5/COD = 0.43
Ch. ME=s54
1) OlOIARE OLAIHIOIE

O =4 : BCF 15.3 (ECHA)

O M=20oil4 : 80 % 20 day (OECD Guideline 301 D) (ECHA)
2) E& ol

O s&54 : X2 g8

O MZdd @ Xtz S
3) 2

O s&54 : X2 g8

O M=2oil4 : 80 % 20 day (Readily biodegradable) (ECHA)
4) OLMIEN O1E

O s==4 : BCF 30 (IUCLID)

O M2olld : 100 (%) 28 day (IUCLID)
5) 4-HE-2-mHE2



O d2oid : Iz s
7) 2-REANMES
O s5d : g 83

O MEoH4 : 90.4 % 28 day (OECD TG 301G) (ECHA)
8) Mg g AHNE
O s54d ' U2
O MEZoll4d : 98 % 28 day (OECD TG 301D)

Q2
olo

9) OhAl

10) 2205
O =54 : Xz o8
O 42ds : XIE o8

1) 24288 52 UIZE (4])
O =54 : 2 %S
O 42ds : XIE 8

12) 8% J2 UZE B0 (4])
O =54 : X2 o8
O 42ds : XIE o8

ct. ES0ISH
1) OLOIASE OHAIEIOIE
X}E H=2

=2 S

2) B& oo e
3) =
4) OLHIER( g
5) 4-HEY-2-HE2
Koc 101.85 (Estimate) (ECHA)
6) LUOIEZAEZ A
7) 2-SSANUES
8) Mg og e
9) OtHMIE
10) 220ls
=
11) =2€s8e S8 UZE (4%)
=
12) ¢&s FA UZE S0 (8R)
gis
1) OLOIAFE OHAMIEIOIE

Crustaceans(Daphnia magna): NOEC(21d) 23.2mg/L (OECD Guideline 211 ,GLP) Algae(Pseudokirchnerella subcapitata):
NOEC(72h) 196mg/L (OECD Guideline 201, GLP) (ECHA)

2) g toloe

iz 8ls
3) sz
= 8ls

4) OLHIEA ole
Fish 32d-NOEC Pimephales promelas< 9.65 mg/L OECD TG 210 Crustacean: 21d-NOEC Daphnia magna=2.4 mg/L OECD TG 211
Algae: 72h-NOEC Scenedesmus subspicatus> 100 mg/L growth rate OECD TG 201, GLP (ECHA)

5) 4-0HE-2-HE2
crustaceans(Daphnia magna) : NOEC(21d) 78mg/L (OECD TG 211) (ECHA)

6) LOIEZREZ A
N

7) 2-HSANUES

Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)
8) ME g AHE

Uz A8

9) OLMIE
iz s



10) 22 0Is
Crustaceans(Daphnia magna); NOEC(21d) 0.076 mg/ £ (reproduction), 0.137 mg/ £ (immobilisation) (OECD TG 211, GLP)
(ECHA)
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3) Exd
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OI=222l3 2 (EPCRA 313 &) @ oY 8l
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NI=2VRIZB(ASSSEAST) @ Y 818
DI=2RIZB(SEASATNEE) : oY %S
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DI=222/H 2 (EPCRA 302 #&) @ Y gis
DI222IH 2 (EPCRA 304 ) @ diY gl
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NI=2VRIZB(ASSSEAST) @ HY 813
DI=TRIZB(SEASATNEE) : oY %S
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EU ERX2(AE23R) @ Y S
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DI=22I % 2 (EPCRA 313 ) : oY 28
NI=VRIZB(ZEHSLEAST) @ HY oIS
N=2VRIZB(ASSSEAST) @ Y 813
DI=2RIZB(SEASATNEE) : Y %S
U ER32(RY2RZD) © 0 oS

B 2R32(AE2T) : g %S
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JIet FOMNE

Jb.

=29 &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.nlm.nih.gov/
- SIDS; https'//hpvchemica\s oecd.org/ui/Search.aspx
- SIS SAYPAIALY, 2ESAWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http-//cfpubAepaAgov/ecotox)
- International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
FAUSHBASIANAE, AYUHSTE (http://hazmat.nema.go.kr)
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