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NOROO SH LM B 2H X = (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S @ AA01367-1000019286
1. StStRME A0 &8 EE
Jb, HIZY : E-9Y41-1Y (224 MICASIE)
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O HIEL : B8oEE2
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 H2HMa & 23t  031-467-6114 S 22|E 01
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
24 =4 (acute toxicity) 7 P24 (ATEMIX :1728.603<= 2000)
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1385.303<= 2000)
S48 =S4 (acute toxicity) S FE2(2X) (ATEMIX :.27<= 0.5)
grot M (carcinogenicity) R&1A
EX HM¥A)| SH2Z(18/==)(specific target organ toxicity single exposure) &3 (E&J| X=2)
o2 D2IM(skin sensitization) F&1
£M AR50 A (hazardous to the aquatic environment) 2t RE2
Lb. OIg=X 278 E&st 30 HX g5
O Qg =2Xt
Ojvzo @ 28
O Kol 218 27
H226 st Rl 2 =D|
H302 &3 RoHE
H312 M2 2 H=56tH Roig
H330 EotH XIYHQ
H350 2 Lo £ US
H335tH336 S &I =22 222 = US. £E8 L= SIIE52 €22 £ US
H317 2014 H8 eS8 Lo = US
HAT1 BDI™ FSH0f Qo =MM20 RS8
O OgxEX 232
L
pP210 &, N9 HH, A3, ¥ ¥ 1 9o HIIJFACZRH HelstAL. 3¢
p223 20 S AI2IX DAL
P240 I +=24HHIE @X\OH\IQ.
P41 HZEH (I - &8I - ZH)EHIE AIEDIAIL
pP242 AT3AJF LAMGHX Oa’t SF1E AMEBSHAIR.
pP243 M| YK EXE FoIAL.
P280 ES&EY - 259 - 2ot - QtHESIE HESHAIR.
P264 3 °01I‘— & 2 = 295 EXol MOAL.
pP270 Ol ME2 MEE Mole EHLE, DIAIHLE SHOHA DHAIL.
P260 2& - & - JtA - DIAE - B) - AZYO0IE SLSHA OHAIL.
P271 52 L& 2IIJF & Tle RUAML FSoHAIL.
P284 (BJ|J1 & ZXl 2= FR)SEI EE5FE HEGHAL.
P201 AtB & Fz & /d% EBGHAIL.
P202 RE OtE OIYXX 2FE 4D Olaiotd| Hols 36K DHAIL
P26l 28 - & - JtA - D\*E - BJ - AZY0le EYS HISHAIR
po72 MW BOZ QAHE O/=Z PHEGHA OHAIL.
p273 BtE 22 HIEotAl DAL,
- EHC
P303+P361+P353 L2 (L= MHelateh) 0l SoH: QIS DE OIRE ZA| HOAQ. IEE 22 AoANUEE
ASIBHAI2 )
P370+P378 St Al: 22 11J| <ol MES A3ME ALESIAIL(5E &HX).
P3OT+P312 AZCIH: EEES LM 2AZI|2 (AN ESS EOAL.
P330 2= AOHUAIL.
P302+P352 TR0 22 Lt 2 HISE A2A2.
P312 EHES L)Y AZI[2 (AN TES EOAL.
P321 RS MXE otAI2.
P362+P364 RLEE 2F= H CHAl AMS & HIEHGHAIR.
P304+P340 EotH: Al&S BIIJF Y= RC2 I SEGHI| 42 UHNZ2 AHHE FoAL.
P310 S Al SI2I|2H(2AHS TEHS BIOAIQ.
P320 2126l 82 HMalE otAl.



P308tP313 =& EIHLE &0 RAEH: sl XX| - ZAHSE FATHAIL.
P304+P340 SStH AlMESH BI|JF Y= R22 |I11) S0 412 MMz EE2 FotAIL.
P333+P313 LI X224 L= =SPH0| LIEILIS: QISHHQOl TO/FO8 YO,
P91 FE=S2 L2AI2.
- &
P403+P235 EHD1JF & &= R0l B&5t0 M22g KRAIGHAIRL.
P403+P233 EtJ1JF & Tl= R0l B&SIAL. I SHE| LHGHAIR
P405 HSHXIE ot MAEGHAIL.
- HI
P501 HIJI2 23 S0l et W22 - 2IIZ2 HIIIGHAIR
Ch. Q. g4 2RI1=0 29Xl L= JIE |l AEgS
X AL
. NPALIH oo st Ty
OtoIA~EE STEL : C 5 ppm INI=2E78 =] sels
fecResla el Tz g8 Iz g8 2 gl
0l &t3} ElES TWA : 10 mg/m INI=2578 = ses
YEHE ST UTE 20 (49) Mh08m xees | n=es
EEYONF e TWA = 0.0005 | o0 LT
mg/m
Ol&tgE 724 WA : 10 mg/m| Xi2¢gie n=els
3. PE4HE9 FHE L SRS
ststE2 a8 d 28H(0/1Y) CASH S g (%)
OOl AEE I sophorone 78-59-1 53~63
pesRes sl R=1l B - 22~32
0l &t3t ElEHS Titanium dioxide 13463-67-7 5~15
2ars =2 UZE 0 (4%)  [Solvent naphtha (petroleum), heavy arom. 64742-94-5 4~14
ASAMAEEEIZ Strontium chromate 7789-06-2 1~10
Ol &tSH 74 Silicon dioxide 7631-86-9 1~10
4. S22 XX ¥E
Jb. =0l SHUASH
CLEE =2 ¥U2 29 HRE S2= 22 152 04 HRAL
=, S8 2, =2 =24 S JIEt 34 LAl A HA0 JtM M222 MXE gs 2
Lt IR0 d3=32 O
QHEE I=g HMHotD =&EE 295 HI52d 22 FE6| A2AR
A=, SSS JIEt S4 ZMA H220H =220 s JE2E Lo,
152 Ol&h CHEFo HIS2 22 NOUAIR. Al 2Ae MES 2oAIR
Ch. Egis O
CERJCERH HGtAID A BIIJt Y= R2Z 0ISotAIL
SEGHA &2 Al 2IBSES AAIGHAIR.
SZS SN EFMUS Al ELSEYS AAIGHK OFAIL
Qgtmotg A H3 OtAIL O SEARIIIIE AMRSIN A2ESEES AAl SHAIR
SEO 2HE Al M4AE SSOHAIR
QAEE I=E AYS MM ZelAIIAL
=N MR2olo Xz2E gg A
ch. HAUS W
TEE S0 SHEXI0 CHAHA SIAIS] RS BIOAIQ
TE ANE HelE 940l ot =0 H S22 94X & A
=N MR2oo MEE gg A
A0 et HES o8N XXE MROQZRH Y¢s A
dF s 229 2 MES S8 XTI HHe SEOIU 252 M2 SHSH st DHE oioks
OF. JIEF QJALSl =2 AtE
QAAMES Z AU L Osx NMNES ESETXE FoIES GHAIL
5. 24 SHTHAl OHM &Y
b, HEsHY SXESHASHA
O MEst 23N -
SUASIAH, SER/CHH, LerL (o,
O 2xFst 235HM
XA =2 AIE8H A5H= TIGHAIR
O U st Al
HtetES SX10 YOSt 2ol 43 AME N HEHZ SAMSHAI2.
B SO ZY A Z 800M Ol4 oA 21,
NSt B 7S S A0l et e ' A
Lt. SIS S22 2H 4l S3 sy
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(ECHA)

Lt MEst I8t 22|
A 5t0d BI1Q YMsS ZAAIAL
e SX10 UAS2 5t MXBE TE A.
2 g8
iz g8
Ct. el 253
O s8I B
SEE PSFE SRUYNBABTHO ANS TE 2,
OIXlsS L= JIE MHEOILE A0 Ss /A0l JAs 2 SI0AI(SEA olofetel 0tA3), SISEIN(HH
&)
O = Bs :
ZHAE DR A A0 2H0IMICH| R (AE ) HIXI L= HQHEHIE &XIotAIL
OIAE SOl 28 Adidt slacs AR 22X 2HEE =2 = HAGIEE & A,
O & 85 :
iz g8
O A& 25
iz g8
9. 2¢cl - 3st® S4
b, 22 (Sel® MEH, M 5) : 25Y HA
Lb. A SRYM
Ct. &M <X @ UH2es
et. pH @ AHEeA2
Ot sE&/0=&(C NI=E8=]
Hh. =J| B30 Red ¥€A(T) - 136T~176T
Ak, OIGLE(TC) : 40
o, 3¢ &% @ Nz8u2
A olstd (M, JIM) - =S
Xt Qg L= =Y ¢ ASH/oHSE  1.4%/0.9%
ot B0 - MEete
Et. Edll& : 15% Olat
o B)12% @ 220 2
k. HIES : 1.1~1.5
H.N-SE2/2 2= - U2eS
H. Xroigst 2&(C) @ 480C
H. o 2=(TC) : H=S
2. BE : 30~80sec (F#4)
0. 21z 0 UH=2es
10. tEH L B S H
Oh. 3tstd otdd L Kol BHS9l Jts4d
s gs
Lt HioHOorger Z2A(HMI| YA, 52, IS §)
g, AL, 22, JlEt H3E) =S LoHAI2.
O, @S TIGHAIR
Ct. mlshorser 2
ASHH, 25, Jtely 23
ch. oAl MET= RHSE
JENMLE(EL S)
1. S0 a8 32
b JIsH0l =2 =& 220 28 ¥
O 28J1& S8t 82 : HOlY, sE=2=, M2, RE-
O g8 S8 835 @ RE, A, 98, 273 A%YsS-
O I8 &= : X2, 34, 2B
O 8= =2, =24
Lt 242 Roid 38
1) ololaxZ2
O 24 =4
- &5 @ LD50 = 1500 mg/kg Rat (ECHA, HSDB)
- A0l : LD50 = 1265 mg/kg rabbit, LD50 1200 mg/kg Guinea pig (ECHA)
- &9 : Aerosol LC50 =7 mg/ 4 4 hr Rat (ECHA)
O IR 2AH £= U241 E)E 0I86 NERAL/U=24 A2 U240 AR 2S. (0ECO Guideline 404)
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Z

&4/ U248 AEZY 252 US40 ARE. (BXNSX4:26, 24
1 )

FRIA @ JILITI () S 018 MRUL AIZEZ20 1280 LAHEX 245, (0ECD Guideline 406)(ECHA)

2 4T O o ro
U -

0O00=0

Moz e o e

>

B3 00 12 g
H
0
1

g els
OSHA @ Xt& 88
ACGIH : A3
NTP @ Xt& U8
EU CLP : Carc.2

O HANE HOl2d : Alg2 W ZR7 SATSHBOIAIE 20 HAHRIENA 810l 4. (0ECD TG 476) AlE2 W ZRF
ZHNEES 0128 £FI| ONAZEA (UDS)AIE 20t CHAFZAD g0l 84, &Ml W ZRF MZFS 0188 A8A8ZL 2

A . (OECD TG 474)(ECHA)

O MAISH @ HE(L/$)E 0|2et MASH AIEZN =10 20 X2, HUA =82 &=, AANES EHOHN & HEFL0|
K 28, (NOAEL 2 873 mg/m® air) DIRAS 0128t LESH/ZIIEH A2 MSLL, €2, EHOHNIUS 2282 &
Z& X 2S. (NOAEL maternal toxicity =289 mg/m® air, NOAEL teratogenicity>= 664 mg/m® air)(ECHA)
O SHENIISH(1E &) : =4 JUSHAEZD 8, S4H, S S5, D20 28, 24 dPSHAEZ
I AAEN 2HI2 S, EA4AE &, AEE, HIIS, 230ILL £, U 24 SLSHAEZY 2940 =3
SE2S, SHHEE, ZES(R2)34 2422 J| 28H0 AULS2 2 S50AM 250 H26tK £ (ECHA)
O SHENIIISH(Es &) : AHE(Y/3)S 0128 248 ARSHAIE(90L)Z D MSSIH0l 24 2 OE g2
SOIXl 2S. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day2i S (/%)S 0IE8 2td SUSHA
S(1818)Z20 =10 20 X2, H =, HE 23, NOAEC< 1 436 mg/m* air (ECHA)
O EoRdid @ Iz A8
i H Y
O =24 =4
-d7 . Uz es
- 20 : Xz 28
- 59 . U2 8s
O If 244 = U324 Uz g3
O Ast & &4 = U324 Xz el
O 387 #2UH : Nz els
O OIs Hey : Xz els
O gad
AHOIMEBHY - X2 S
nE=X= PN\ =2 t=
IARC : Xt& &8
OSHA : Xtz els
ACGIH @ Xt& i3
NTP @ KtE 28
EU CLP : Xt& &S
O MAME #HOIYY : X2 S
O AMAIE=E M X}E gig
O SEERFISH(18 &&) © Uz g3
O SEFEAEFISH(Bs &&) + Nz ¢S
O goRdid @ Iz A2
0l &3l ElEt s
O 24 =4
- 33 : LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- 30 : U2 8s
- £¢ : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
O I8 2AH T= U224 E)E 088 NIERAL/MN=EAMEZD, =48 LIEUX 28, £8HX%=0, (0ECD TG
404) (OECD SIDS)
O dst & &4 = U234 @ ENE OISSst=&4/USEAEZ N, N2ES LIEUR $2S. Z9LR = 1-2
(OECD TG 405, GLP) (OECD SIDS)
O SEJ M2 : DIRAE 088t AIE Z20 S8) H2UES 9X &4S. (ECHA)
O Hg 24 : JLIIE 0|8 HIFUALAISEZ OI2028s O3 &S, (0ECD TG 403) (OECD SIDS)
O gy
AHOIMEHY © XtZ s
NEL-STEOA @ g2y 2

IARC : Group 2B

OSHA : Xt& el8

ACGIH : A3

NTP @ Xt2 A8

EU CLP : Carc. 2
O MAMI HOIRH @ A2 W 0l |2t SAHSHHOIAIE0ECD TG 471, ZRFHNE SEX=SHHOIAIE (0ECD TG
476), SMTOIAAIE (0ECD TG 473) 21 HAIEIER22 2HQA0 S4, MA W SMAUOIMAE, 2MAEZH S4 (0ECD

SIDS)
O MAISH @ BHEE Ol=sh MASTSSHAIEZ D, JASA, SRAHHS S Y0l 2E X LS. NOAEL= 1000 mg/kg
bw/day, (OECD TG 210) (OECD SIDS)
O SHENFISH(13 L&) : HEE 0/S6 SHIIASHANSEZL, MYRAD S2H Hetet SAHAl SOSH gHo| 22
EI Xl %S (0ECD TG 425) (OECD SIDS)
O SEENAISH(PE LE) © HEE 0|8S ZFRSSHAIEZ D, AN SOE J80| 2EEX LS. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)
O gelrdie : Nz 88
gstE A& UIZE M (©8)
O =48 s4
- A3 : LD50 >5000 mg/kg Rat (Read-across 68333-23-3) (OECD TG 420, GLP) (ECHA)
- A0 : LDb50 > 2000 mg/kg Rabbit (RTECS)



o
1154

: Vapor >5.28 mg/L 4 hr Rat No death Not classified (Read-across 8008-20-6) (OECD TG 403, GLP) (ECHA)

O Lg 2a4 = 24 : E) AME Z2 U242 (Read-across 8008-20-6) (ECHA)
O Ast & &4 T A=24  E)NE Haez = U324 AIg 20 8IA=4Y (EPA 0TS 798.4500, GLP) (ECHA)
O 387 H2H : Nz els
O Hg 224 : JUIIE a2 OIf Hed A" 21 U2l (Read-across 68333-23-3) (OECD TG 406, GLP)
(ECHA)
O gad
AHOIMEAY - I2 ¢S
NE22LS20A 0 U2 g8
IARC : Xt& 83
OSHA : XtZ els
ACGIH @ XtZ els
NTP @ UtE Q8
EU CLP : Xt& S
O MAIME BOI24 : invitro, invivo BOI&A AIEZD S4 (I1UCLID)
O MASH @ HEE HACZ 1HMU MASYH o3 Z0F MMl MA S50 2 E X 2E (Read-across 8008-20-6)
(OECD TG 415, GLP) (ECHA)
O SEXENYINSH(1E &) : ES L= SIIES Lo2 £ AS (ECHA)
O SHENFISH(PE &) ¢ HEE HACR BI=2RREN AE 20 XNEX F&0| 2K 2S. NOAEL 750
mg/kg bw/day (OECD TG 408, GLP) (ECHA)
O E0KA @ AHAM JEZ LU AFHY 4 AS. (EU Harmonized Cat. 1) (ECHA)
5) ASAAEZES
O 24 =4
- @3 : LD50 811 mg/kg Rat (NIER)
- &30 @ Iz A2
- &2 : Aerosol LC50 0.27 mg/ £ /4h Rat (OECD Guideline 403, GLP) (ECHA)
O LR 244 = U324 ENE AL 1R I=4/2A4 A8 20, UIX=34, 0ECD Guideline 404, GLP (ECHA)
O Ast & &4 T= U240 ENE UHaeZ &= N2HAE 2, HIA=24 (0ECO Guideline 405, GLP)(ECHA)
O &87 2y : Iz g3
O H8 224 @ JUD(Y/+)E a2 IR AIEg 2 22HS LIEHH (0ECD Guideline 406 (Skin
Sensitisation))(ECHA)
O gy
ArHOotME A - g SlS
NBLSRIA 0 2248 1A

IARC : Group 1 (Cr(Vl)
OSHA : Xt2 gl
ACGIH @ A1_Cr(VI)

NTP @ K

O MAME BHOIYA @« IKFE HACZ MY W |3 S4 a3 20, |3 =4
O MASH : X2 28
O SEEMNMISH(1Z &) : N2 U3
O SHEMFISH(Es &5) : Nz oS
O EoRod @ 2 AS
6) Ol&tst A4
O 24 =4

- A3 : LD50 >5000 mg/kg Rat (OECD TG 401, GLP) (ECHA)

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

- £¢ : Aerosol LC50 >5.01 mg/ 4 4 hr Rat No death GHS criteria not met (OECD TG 436, GLP) (ECHA)
O I8 2AY L= U324 E)IE UHACE IR 2AL/N2H AME 20 22X £ES (0ECD TG 404) (ECHA)
O Mgt & &4 T U234 @ ENESE Aoz Ast & £4/XI24 AE 20 2RCX £ES (ECHA)

O 287 HAy . Nz s
O I® W2y @ O ey g1s (SIS)
O gay
MAOIMEAY  XIE QS
NE2LS20AM 0 X 98

IARC : Group 3

OSHA @ Xt& 88

ACGIH : Xt2 g8

NTP @ Xt& 8

EU CLP : Xt2 &S
O MAHMIE BHOIF4A : Invitro D22 0188 SHSHBO0
GLP), In vivo ZRF 34 HMH 0l4 A AIE 20 S8 (
O

MASH : HES (AOZ B 2K M4 SHAE 2T 44

Z HAZEH |22 23S0l S4 (0ECD TG 471,
TG 475) (ECHA)
S0l ZEEX &S NOAEL >= 1000 mg/kg bw/day (OECD

ol
U

TG 416, GLP) (ECHA)

O SFEIEIIISH(18 £5) + 1= U8
O SZEFAI)SH (= &) : S2H FE0 et dgez 2] 23
O s2Rdld @ U= 8is

12. &30 0= L&

b MEIsH
1) ololAaxZ2

O O{& : LC50 140 mg/ £ 96 hr LC50 228 mg/ ¢ 96 hr Pimephales promelas (ECHA)
O 22F L0650 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ 4 48 hr Daphnia magna (ECHA)
O =8 : EbC50 475 mg/ 4 72 hr Scenedesmus subspicatus (ECHA)
A
O

2)

12

2 12
B T==

HNI=IA

ol



O 22z Xz s
O X8 X2 9=
3) Ol&t3 ElEts
O O{& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
O 2% : 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)
4) g EE UZE 220 (&R
O Ol&® : LL50 2 ~ 5 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203, GLP) (ECHA)
O 2Z2tZ 1 EC50 0.95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O Z& : EL50 1~3 mg/L 72 hr Raphidocelis subcapitata (OECD TG 201, GLP) (ECHA)
5) ASAAEZES
O OI& : LC50>0.0029mg/L(96AI2+, D. rerio)(NIER)
O &% : EC50 0.21mg/L(48h, D. magna)(NIER)
O X2 : ErC50 0.21~0.36mg Cr(VI)/L(72h, S. subspicatus)(NIER)
6) Olatg F4
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 X% : EC50 > 173.1 mg/ 4 72 hr, NOEC 173.1 mg/ 4 72 hr Desmodesmus subspicatus (Static, OECD TG 201, GLP) (ECHA)

L, &34 2 2ok
1) OlOIAXEE
O &84 @ log Kow 1.67 (ECHA)

O =l : U= S

Z

0:

2) dAHY
O &sd @ X
O =dld : XA
3) Ol&tst ElEts

O &gd : Iz 8l
O =adld : Iz 8l

~
=

w ©0@

S2 UZH 20 (4%
| 9~

6.1 (I1UCLID)
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mu ox
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e ©CO0g,

X

: BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
: Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)
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H (2%)
(rucLio)
Aerobic, Activated Sludge, Domestic wastewater, Not readily biodegradable) (IUCLID)
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Fish(Pimephales promelas); NOEC(32d) 4.2~15.6 mg/L (Flow-Through Early Life Stage Test, US EPA proposal)
Algae(Champia parvula, marine red macroalgae): NOEC(14d) 29.9 mg/L (ECHA)

fish(Danio rerio) NOEC 34d =100mg/L, crustaceans (Daphnia magna) EC50 21d >0.0014mg/L, algae (Pseudokirchnerella
subcapitata) EC50 72hr >112.5ug/L
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- 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.nlm.nih.gov/
EPA; https://pubchem.ncbi.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
SISISEAMBAIAL I2SAYSHRA(http://ncis.nier.go.kr)
ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
- ASESHBHCIAAY AYBTHAE (http://hazmat .nema.go . kr)
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