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: 200 ppm, STEL
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: 3.5 mg/m
© TWA, 3 mg/m3, Inhalable particulate matter
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1 LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)(ECHA)

: LD50 >2000 mg/kg Rat (ECHA)

. Vapor LC50 2.9 mg/ ¢ 4 hr Rat (RTECS)

H TE N34 ENE 02 DIRXN=4 AIE Z0 BEHX= 22 GHS JIF0AE YR 22U =240
©t5t0] £28 EU Method B.4 (ECHA)

A LE U240 sN24AIE 20 Z22X2X% 2.6, EXSE 0.56, Z2UES 1.82 U240 Js A2
G405, GLP (ECHA)
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|ARC : Group 3

OSHA : Xtz els

ACGIH : A3

NTP @ Xt2 A8

EU CLP : XtZ 23
O MAMIE HOI2AH @ A2 OIMEZ2 0188 SHSHHOIAIEZE0EC T6471, EZRF MIEESE 0|28 Ml 0l & AIE0ECD
TG473 2 4, ML 2R G474 Z2t 84 (ECHA)
O MASH @ 2HMU Ma=sd , SS9 FSO2 NOAEL(RR=4)=720 mg/kg bw/day, AHJI
SH Z2AZ NOAEL(F1, F2)=72 HAIS MO0l CHet 98fe 2R 28, HEESE 0I=st LS4 AIE (0ECD
TG414) 21 LE=4 L J|E HS0| 2K LS NOAEL(ZE)=100 mg/kg bw/day, NOAEL(ZEIDIE A )>200 mg/kg bw/day
(ECHA)
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= #=321<69 mg/kg bw/day, NOAEL 2+31<82mg/kg bw/day OIRAS
ECD TG413, GLP Z 1t EMstH HsFO 2 NOAEC<31ppm (ECHA)
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OSHA @ Xt& 88

ACGIH @ Xt& 88

NTP @ Xt& U8

EU CLP : XIZ S

O MAIMZ HOIYA : Xt elS

O MASH @ X2 %38

O SHENYIISH(18 &&8) : Nz 4SS
O HAISH (e L E) - 2 988
O
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ox
=
t
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: Dust LC50 > 0.888 mg/ £ 4 hr Rat No death (OECD TG 403, GLP)

O IR RAH = U240 E)E HACE NERAL / U224 AIE 20, 2AHUS SAZZE aluminium oxide TBH
A

O st &= 24 = U240 ENE HASR & &4 / U248 AE 20, U224 28 SAMSZE aluminium oxide TBH

O S8 WYE : IRAFAE AL SSIINCL AE 2, Held AS SALSZE Aluminium oxide
O OT 24 : JUIDOx2AE HACZ T2u2E AIE Z1, n2d 28 SASE Aluminium oxide AK 43/79 and

aluminium oxide AK 44/79

O gad

AHOIME Y X2 Y6S

DBLSRIA 1 U2 8s

IARC : Xt& 83

OSHA : Xtz els

ACGIH @ A4

NTP @ XtE 28

EU CLP @ Xt& &S
O MAHIE BI0|24 © AIE2 L ONA =4 AlE Z0H, AIEEN i Al S84 |AI22Z: AICI3 obtained from Sigma, 24
H U EZRFE SHEE 0186 SMMOIAAIE Z1, HAIZAEA el Al S4 |AI22E: AICI3 obtained from Sigma OECD
TG 4752 20152 XNOUHSMA =0 AN sSoAEXN MSHAO BistE LMAIIIH, DIMEE ONA SES SIHAIZ (ECHA,
HSDB)
O MASH @ HEE HAoZ FARMASH AIE 21, NOAEL = 266 mg/kg bw/day OECD TG 414 (ECHA, HSDB)
O SHEFRFISH(18 &) : S29 522 +Z4 HIIS, JI2X HB 0| LME, €5k 20 1, Xetol M=
2F ZAO| =350t MHE SHO E22 HZHS LAY SHIE, A4 U= M2 EFE2=2 R0 2528 (HSDB)
O SEEARFISH(BIE &) 1 HESAE 018s AREHFI|MAUSHAIE Z D, NOAEL = 302 mg/kg diet RAISE
Aluminium hydroxide OECD TG 407 Bt=, &I| =EAl HOl F&. AZAH0 LSS 0HFAHCE a2 SYENFIITAS
SAI" 21, LOAEC = 50 mg/mair SAFSZE Al powder OECD TG 413 2Z2 E2 SFAFHN F&2 =0, 1 2 JIs
0l &4EAHCE HACZ 6IIE 2t R0 HFAI20 20, #, 28, AN O s50F SIS, A& Hole S
5l 2&EE = A= HSI Dol (ECHA, 1CSC, IPCS, HSDB)
O &olwrolld : Uz 83
2-T2m=
O 24 =4

- &7 : LD50 5840 mg/kg Rat (OECD TG 401)(ECHA)

- Z1 : LD50 12800 mg/kg Rabbit (OECD TG402)(ECHA)

- £¢ : LC50 >10000 ppm 6 hr (>30.1 mg/L/4h) Rat (OECE TG 403, GLP)(ECHA)
O I8 2A4 T= U=24 : E)E 018 IR U=4 A" Z0 s =4 L AMZoAMEsE BIX=24 (NITE)
O st & &4 = AN=4 : ENE 0|88 Met=&a /=8 A& Z0ECO TG 405, 142 ot 2X3| =Xl 2= X
24 2EE. 0 H=22 212 oHilles 28| =2 . A U234 0FJIE Maximum mean total score MMTS1day=8-25/110,
Maximum mean total score MMTS14day=0-2/110 (ECHA)
O 387 H2H : Nz s
O I8 2y @ JUIIE olsst T2 AIEZ00ECD TG 406, GLP, HI2IA (ECHA)
O gy

ArHOIME A - XZ QS

NELESREDA - Az eS8

|ARC : Group 3

OSHA @ Xt& 82

ACGIH : A4

NTP @ Xt& A8

EU CLP @ Xt& S8
O MAHE BHOIFE @ AIEZ2 W ERF HHLMEES 0|26 RENSAHOIAIZ ZVU0ECD TG 476, GLP, HAIEZEEH R
ARUQI0l SH, AEZE L DIMEE 0188t SAHSAHOIAIZZI0ECD TG 471, HAIZEH K22 a2giol S84 / MA W
HRs MEIRE 0|88 LAHAIEZI0ECD TG 474, GLP, S4 (ECHA)
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O MASH : HEES HAOZ 1M MASSHAISZD0ECD TG 415, GLP, =aH & =4 S, M) B3 2 24 2
NOAELP=853 mg/kg bw/day BHEE HACZ EHOILMSAHAIEZI(0ECD TG 414, GLP), 22X SH 2ALM J|HLM2 A
2 (NOAEL(Z2 X =4 )=400 mg/kg bw/day (actual dose received), NOAEL(ZE=4H )=

(ECHA)

== 2o

)
400 mg/kg bw/day (actual dose received)

O SHENFISH(18 =&) © SFUAM E2 =0 2ol 2S42 MolIH LEtY . AIZUHAM 24 SSA A522 Tt
=2, €2, M2 S2 Mol, LY S4, AA Z0HIF LIEtE. (NITE) HEE 0|28 SEELSHAIE ZD0ECD TG 403,
GLP, 10,000ppmOllA & &, &St 2S &M, E2Z 4, SHAXIHL SE2E, A2 B2HLA, HMSS, SAINE &4 2
. 242 2= LAE =Stransient concentration-related narcosis ¥ SSAIEH XNFHs B EXAI|  SFA
& (ECHA)

O SHENMFISH(EE &) 1 ANE FY 48 E2 5 AS0A &2, 28, HIE0 &0l JACtD BAEAUSH, 4
0l OIXlE Fen 0 =20 ™S D AS. (NITE) HE L OIRAZE 0|28 0L0IHE E S A AIE Z WOECD TG 413,
GLP, 23 AXZT, ZAUAL 2E, S XMHOIE ZEE SFAUZN SH2Y. NSSIH, 8% L &3 Jass N9 O
Sh B 2ECH, EO 22H SIte. (ECHA)

O goRolld : Itz els

- 23 1 LD50 > 5000 mg/kg Rat (ECHA)
- I : LD50 > 3160 mg/kg Rabbit (ECHA)
- &2 : Steam LC50 > 5.11 mg/ £ 4 hr Rat (ECHA)
O IR AN £= U248 : ) : NH2AUS(0ECD Guide-1ine 404, GLP=yes)(IUCLID)
O dEt = &4 = 24 ) - H2AS(AEX23)(I1UCLID)
O 387 Moy @ U2 98
O IR Doy : AL X=eiS(patch-test, A& X281S) (1UCLID)
O ga4d
AtQIOtEM B A e els
DELSEDA @ 12 gs

=
|
IARC @ Xtz &l
OSHA @ Xt= 8l
ACGIH : Xt& 8i&
NTP @ K2 88

O MAMI HOI2E @ invitro: Ames test TA(98,100, 1535, 1537 S) : S4&+in vivo: 0IR2A ASAIE 24 (IUCLID)
O MASH @ 23S : 300, 900ppm, 6hr/d, 5d SELEA, st ST BOIX &S, H=: 300, 900ppm, 6hr/d, 6-15d=
SECZ YA “EAl, ofs F& AS (I1UCLID)
O SEERFISH(18 &&8) « Uz g3
O SEFEAHFIISH(Bs &&) : Nz oS
O goRoid @ Iz A8

o2 2
O 24 =4

- 33 : LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)

&I : LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)

- &Y : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)

O IR 2AH £= U224 E)E 0186 NERAL/U=24 A2 UH=4801 LMK 2 S(0ECO Guideline 404)

m
(@)
puy
>
v q

O 48t = &4 = U= @ ENE 028 He=24/N=4 A2 2018 N340l LA6HX 2 S(0ECD Guideline
405) (ECHA)
O &89 neld - Uz 8is
O ms ey JLIOE 0/88 IRty AIZZ TfuUeI-0| LMK 248 (0ECD Guideline 406, GLP)(ECHA)
O g4

MM EAY ¢ XE S

DNEL-SFDA @ E&d 2

IARC : Group 2B
OSHA : Xtz elg
ACGIH : A3

NTP @ ItE Qg
EU CLP : XtZ 22

O MAINE HOIRA : AIE2 W ZRFRE 028 X0 SASH e 24 AIEZY HAZE) 224 42201 34
(OECD Guideline 479) AIEZ Wl ZRRE 0|F QAKX SHBHO| A2 HAIZEH S22 A2201 S4(0ECD
Guideline 476) AIE2 L} DIME2S 0|28 SAUSHH0| AEZD HAZAEAHI S22 4242101 S4(0ECD Guideline 471,
GLP) M W Z=I2IE 0128t Bt A& XAAIEZ Y S4(0ECD Guideline 477)(ECHA)

O MASH @ HEE 0|88 2IIEE/2HSH/LESH ANEZ2D MASH0| LMEIX 2LS(0ECD Guideline 414)(ECHA)
O SEHEEFAISH(1E &) : N8 2US

O SHEEFISH(BIE =) : RatS 0|2 B2 EULE AIEZL, HE AL o8 I, 8235 S HOM =336t
A0l AEAS. QMO Heist ASH0| HEIX AJY2L MESS2S 0|26t ZUE EUZ AR A2 RS 22
2 Jts40l AS. (NITE)

O SRS : X2 28

MEN =S4
HE @ Xz 83
2AR : NE S
BN N L= =
SSEANMES
01& : LC50 1474 mg/ £ 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
22t 1 EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)
XS . EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)
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© |UCLID NOEC > 100 mg/ £ 48 hr Daphnia magna
: NOEC = 0.052 mg/ £ 72 hr Selenastrum capricornutum (OECD TG 201, GLP) (ECHA)
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: LC50 9640 mg/ £ 96 hr Pimephales promelas(0OECD Guideline 203)(ECHA)
: LC50 5102 mg/ £ 24 hr Daphnia magna(OECD TG 202) (ECHA)
: EC50 = 2.2 mg/ 4 96 hr EC50 1800 mg/ £ 7 day Other (Scenedesmus quadricauda, reliability: 2)(ECHA)
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b F2t, C9-12(ISOALKANES, C€9-12)
: LC50 2600 mg/ £ 96 hr Pimephales promelas (OECD 203) (ESIS)
: LC50 0.411 mg/ 4 48 hr (Estimate)

: EC50 0.607 mg/ £ 96 hr (Estimate)
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: LC50 >1000 mg/ ¢ 96 hr Other(Tribolodon hakonensis)(NITE)

: EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)

: ErC50 >10000 mg/ 4 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
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H4 : (BOD5/COD ratio = 0.5, biodegrades immediately, EU Method C.5) (ECHA)
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2b, C9-12(1SOALKANES, C9-12)
© log Kow 4.61 (Estimate)
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©90.4 % 28 day (OECD TG 301G) (ECHA)
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: immediately biodegradable (EU Method C.5) (ECHA)
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2, C9-12(1SOALKANES, C9-12)
: BCF 3152 ~ 100000 (ESIS)
©21.9 (%) 28 day (OECD 301 F) (ESIS)
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5) 2-EZ=2&mgz
log Koc= 0.03 (SIDS)

6) OHOl A 22, C9-12(1SOALKANES, C9-12)
Koc 10010 (Can be adsorbed in the soil)

7) 2 2
2 gs

2 B8
OF. JIEt Soff g&
1) 2

iz s

2) 2-REANMES

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

3) HIY
Xz gs

4) Z=20ls

Crustaceans(Daphnia magna); NOEC(21d) 0.076 mg/ 4 (reproduction), 0.137 mg/ £ (immobilisation) (OECD TG 211, GLP)

(ECHA)
5) 2-Z2WE

Algae: 7d-other: Toxicity thresholdScenedesmus quadricauda=1 800 mg/L (ECHA)

6) OHOlA22H, C9-12(1SOALKANES, C9-12)

Iz e

=2 s

7) 32 =%

Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP)

(ECHA)
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(2S2F)TWA : 10 mg/m (2
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SXNESE @ g A8
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6) OrOlA22F, C9-12(1SOALKANES, C9-12)
IIEEE T gE
tRSEZAN S85E 22 g gS
=S g 8l
FSHE - olg S
ZX2E : WY g
HHESZAIHAESE @ ol 88
ADOHIZE : S 268
7) 3t =¥
IESZE : digdE
CUREEZM S5E 22 : g 8ls
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FHSHME - 5H°* g
SX2E g S
HHESZAIHYSE : HE 8l
MIHISE : ole §HS
Ch. fIgSd2A2HU 2A8 7AM - HIRIEE
1) 2
e s
2) 2-REANUES
M4z M2HRR(+=24)
3) dHY
e s
4) 2208
H2m 2=
5) 2-Z=z2mg
N4z L22ER
6) OHOIA22H, C9-12(1SOALKANES, C9-12)
e els
7) Jt2 =¥
e s
HolS2telgol 2t AM @ SLER L VLA
JIEH =W & A=8ol 28t 7
1) 2
IU(RRY R 2gszzY)
gels
=AM
OI=222l32(0SHA #E) @ olg s
OI=222| 3 (CERCLA #E) @ oY s
OI=222| 32 (EPCRA 302 #&) : oY 8ls
OI=222| 32 (EPCRA 304 &) : ol 8ls
01222l Z2(EPCRA 313 #E) © oY oS
DIz (ZHEHEASE) @ HT #S
DIZ22IBB(ASSSHASE) : WY oS
DIZ2RINE(2EASABASE) © HY %S
B ERER(SYERZ) : Y %S
B ERER(AE2T) © HY o8
EU ERF2(AF2) @ oY 8l
2) 2-RSANUES=
2AH(HZH 2RI 2E2HE2Y)
HEels
=27l
OI=222/32(0SHA #E) @ g s



O|=2c|Z S (CERCLA RE) © oY oS
012222 (EPCRA 302 #&) : BiE 8l
012222 (EPCRA 304 #E) : BT 8IS

OI=2 22/ Z 2 (EPCRA 313 #&) @ Y 1S
O22eIH2 (RHELEASH) : HY o

Ol=2eIBE(ASESHASE) @ WY &
=2 (SECISATMER) : e

USRI (HI2F2W) : HY oS

U =2RZ2(B27) @ oig s

U 2RIB(AN2T) : e 8ls

3) dAdlY
2U(HRLE R 2gEszY)
e els
=AM :

01222/ M (0SHA 7&) : e els

01222 H S (CERCLA #E) « BiE 8l

Ol=22I B2 (EPCRA 302 #&) : e 8l

Ol=22I B2 (EPCRA 304 #&) : e 8l

01222 M S (EPCRA 313 7 &) : oilE &S
22T (RH2 LG ASE) © g

D=2l (ASESHASE) « WY &
O22LIHE (2ESATMEER) : oY

U SRIB(HI2[ZD) : e 8l

U 2RZ2(827) @ g A4S

U 2RFB(AN27) - e 8ls

4) 2205
2 (RS R 2HSI2Y) ¢

dheels

=2

01222 HE(0SHA &) : Y *AS
Ol=2te| M2 (CERCLA RE) © oY oS
Ol=2tel M2 (EPCRA 302 &) : e 8ls
01222 M2 (EPCRA 304 &) © dlE &S
01222 H 2 (EPCRA 313 7 &) : ol
ORIy (ZHELHASH) : Y &
D=2l E(ASESHASE) © oY &
Ol=2cld2(SEeISATMER) : e

U 2RIB(HI2[ZD) : e el

U 2RTB(AB27) - e 8l

U 2RTB(AN27) @ e 8l

5) -ZREZ
2U(RFE R 2HSE22Y)
eels
S
OI2Z2HE(0SHA 7E) : Y A4S
Ol=22|Z 2 (CERCLA RE) © oY oS
01222 (EPCRA 302 7 &) : dilE el

012222 (EPCRA 304 &) : dilE &S
012221 H 2 (EPCRA 313 &) : dlEeE
D= ZE(ZHEEEASE) - g &
O=2elYB(ASESHASH) © g &
D=2eIZ2(2ERSAFNMEE) - HE
U ER3B(HZ2R2) : HY i8S
U =2RI2(A27) : e el
U =2RT2(A27) @ dhe el

6) OHOlA22H, C9-12(1SOALKANES, C9-12)

2U(HFRYE R
gels

=AM :
OI=222|32(0SHA #E) @ g es
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D222 (ZHELEAZE) oY elsS
DI22ALYB(ASESEAZSE) : oY eSS
D222 (2ECISAZFAMEE) : g elsS
Bl 222 (HHE2FZN) : g elsS
Bl 2ERYB(RE2F) @ g 8ls
EU 2ERYB(AMER) @ g els
16. JIEH S OAMNE
o 2o &
- 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://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SAMPAIALY, 2ESA WSR2 (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
- ASSHBHSIANALY, AYYUTE (http://hazmat.nema.go.kr)
O JIet sZHABHIE 40 e 8
- 2 MDS= ArHorMEBAY U GIESHO 27 - HAl Y SHAMZAXZ A &8k JIE DA
LA SEOHH 23 2 MSDS S 10t HY - BHES £, U 2 AN -8R @8 S IS
-3 2 AAHER SE2 2 32 XU 2d 4222 BuHsE Holez
MG LXIGHK 2S = UA2H, ME22 HH HME &L HES Sot0H A2 HHE = US.
- 2 MDS= Sl il XA ZE L 2EANZ0 2HotH HEsl &A-HE H0lL MEXME
2M3| B0t A OtLIH, LeAXIX £ A0l LHELE &= A 20 =2 ArESE A
O 2 MSDS= Ao EHY HI10X L D825 DAI(H2020-1308 StEISE2 218 - HAl ¥
SHOMBATZ0 28 JIZ)0l ool HAZJASH, FSALRN et 8 L ISXUA JIsH=2A HMB&
@ ZS It 2 MDS Xzl FILXQl == UP-DATEGHH AtSSHI| BHE.
Lh. 2= &MY 0 2020-03-18
Ch. HE 3 2 23 HE LI : 23](2022-07-12)

. JIEF @ MSDS HIAI BE " WWW.NOROOPAINT.COM"


https://www.acgih.org/
http://monographs.iarc.fr/ENG/Classification/latest_classif.php
http://ntp.niehs.nih.gov/index.cfm
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.119AppA
http://ncis.nier.go.kr/
https://echa.europa.eu/information-on-chemicals/registered-substances
https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
https://hpvchemicals.oecd.org/ui/Search.aspx
http://cfpub.epa.gov/ecotox)
http://www.nihs.go.jp/ICSC)
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