NOROO

=2 &2 A A= (MSDS)

(ol Xt AHOIMEHE HM110E REM 2/ HHE 24d)
MSDS# S @ No Data
1. StStRME A0 &8 EE
Jb, HIEY @ 3e=Al 3100 (FH) SHE HSBAl &% [ (LABEL)]
O 828 : 84 HLE
Lh. MZ2 21 822 AtE49 Hist
O HDNEZ : EXNE HEA FMEZ
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O A @ (F)=23012
O F=4 @ ZIE OHAAl Shal 7 HEh22858 2 13
O d2H= & 23dHetH © 031-599-7200 S& 2c|g St
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 2
24 =4 (acute toxicity) S F=24(Z71) (ATEMIX :10.519<= 20)
grok M (carcinogenicity) #&
Aot = &4&/= N=H22 (serious eye damage/eye irritation) J=2A
EX HE¥A)| SHSE(Y=2-=)(specific target organ toxicity repeated exposure) &1
o8 2A4/XMN=24822 (skin corrosion/irritation) F&2
SIS0l (aspiration harzard) F&1
24 =4 (acute toxicity) 7 F=5 (ATEMIX :3333.333<= 5000)
=4S4 (acute toxicity) JUl &5 (ATEMIX :2391.659<= 5000)
Lb. O =X 278 &8t 30 HIX g5
O Qg2
OjMzo @ 28
O Rl 218 27
He25 1olste Al 2 =D
H332 EQ5tH Kals
H351 25 Lo Aoz oAl
H319 =0l Alst =22 Lo
H372 HDI12F T B2 E W AN = HOol 42 202 (118 &E(MSDS)).
H315 LI20 X282 2o
H304 &AM JIE2 R XYY = US
H303 &21H RoHe = US
H313 M2t H=6tH Kol &= UAS
O OgxEX 237
S
pP210 &, D=2 EH, AL, ¥ Y 1 o HFACZLRH H2|otAIL. 2¢
p223 20 A2 OAIL
P240 I +24HHIE TXISIAIL.
P241 SZEH(EI| - B - Y )EHIE AIEOIAIL
p242 ALt3AJF YMBIK = TFE AMSOHAIL.
p243 HMI| LX =XE FOIAIL.
P280 ESEZ - B39 - Botd - tHES S FHESIAIL.
pP261 2& - & - A - DIAE - B) - AT 0|2 E2 LIGHAIL.
P271 |2 L= 2I1JF & = RUALZ FHIOHAL.
P201 AS & FZ HEZME SEGIAL.
pP202 2E OtM OYEX 2FE 21D Oldidt)] Mole FZ0HA DHAIL.
P64 Fz S0l & L HE 25 EMSl MAIL.
P260 2& - & - JtA - DIAE - )| - AZY0IS ELUGHK OHAIL.
P270 Ol ME2 Mg WMole SHU, DFAIHU EA6HX OHAIL.
- s
P303+P361+P353 LR (E= M) 29H: QYU DE SRE SAl HOAQ. TIRE 82 AOAUEE
ASIBHAIR )
P370+P378 St Al: 22 11J| <ol HES A3ME AE0IAIL(5E &HX).
P3044+P340 EotH: AlMSH 2I|J YA RO=Z FI11) &56HJ 42 NHMZ A™E FoIAL.
P312 EEHES L)IH Q2|2 (2AH S RES BOAL,
P308+P313 =& EHLE =50 RAZHE: SHOl XX| - THES FGHAIRL.
P305+P351+P338 =0l 22H: £ 22t 22 TAMHA AAIR. JIISSIH 2HEHNXE MAHSHAIZ. HS A2

A2,
P337+P313 =0l =0l XSS 2

P314 SEES LY 2stEQl XX

=~ J
I
e
P
pal]
A
e
o
4
ol
>
fo

P321 225t XMXIE SHAIL.
P332+P313 LIF Xt=0l LIEHLIE: SStHel £t - FO/E QAL



P362+P364 LI E 2AF[= H1 CHAl ALS & AIEGHAIR.
P30T+P310 &ZACHH: ZAl A2 2 (AN &S E2AR.
P331 &5HH GHXl OHAIR.

- H&
P403+P235 & D10t & HlE= R0l 220t M222 |ASHAIL.
P405 ZS=EHXIE o0 MEGHAIRZ.

- HJI
P501 HIJI2 23 S0l et W22 - 2IIZ2 HIIGHAIR
Ch. Koll. I8d EFII=0 LK 2= JIE Rl 9IEd
s NPALIH oo st e
HIAHS A-HIAHE A CI22AY HHZ S nzels n=eis Tz s
Etot 245 nzels n=eis U2 gl
Al nzels n=eis A
Ol&tSt ElELS nzels n=eis 2 gl
Etab CHOIONE nzels n=eis =8
D22 221012 2:0E OEZ2 OtMEAt nzels n=eis 2 gl
P-SSAI0ES nzels n=eis Tz gl
AtSE g=AESE E (1) n2s n2eUs =2 fs8
e =X n2s n2es 2 fs8
pecResuTJel] 2 s iz s 2 fs8
OlOIAHES n2s n=els A
1,4-HHCHOI IS A A HIA (2-0| 281 AL) n260s U=els 2 /8
Ofl L el J n26s NEels A
-0 E-2-HER n260s U=els 2 /48
ot 23 n26s n=els 2 /48
3. PE4HZ9 A L SRS
sty 429 CASH S g2 (%)
HIAH= A-HIAH= A, 4'-(1-Methylethylidene)bisphenol polymer with 2,2'-
Cl2elAg oiglE & |[(1-methylethylidene)bis(4,1- 25036-25-3 26~36
SHA pheny | eneoxymethy lene) Ibis[oxirane]
Etdt 25 Limestone 1317-65-3 20~30
Yl Xy lene 1330-20-7 11~21
0l &t3t ElEHS Titanium dioxide 13463-67-7 12~22
EHoE CHOIOIE Dimethy! carbonate 616-38-6 6~16
Tz 220182 2
COE OHZ OLME [Propylene glycol methyl ether acetate 108-65-6 1~10
A
P-FEAUES >-Butoxyethanol 111-76-2 1~10
AFSE =4AFSE E(111)  |Iron hydroxide oxide (Fe(0H)O) 20344-49-4 1~10
7 =X Petroleum resins 64742-16-1 1~10
pecRealu el - - 1~10
OO AR EHS Isobutanol 78-83-1 1~10
1,4-BIECIO|I DS Al & ) ) ) )
HIA (2-g 2 s al) 1,4-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester 6422-86-2 1~10
Ol E Bl Ethy lbenzene 100-41-4 0.1~4
-0 E-2-HER -Methy |-2-pentanone 108-10-1 0.1~4
ot 2 Carbon black 1333-86-4 0.1~4
4. S22 ¥
Jb. =0 SHUASH
LEE =28 H2 2o MRSt 52 22 152 0|4 HRAL.
=, S5 2, =2 =24S JIEt 4 YAl A G0 JOIM M222 MXIs &S 2
=2 @XZ2X OtAIL2
ZEHEHXE XS 2 26 dXE HASIAIR
Lt IR0 Z=#HsS O
Qe OS2 MHOILD SEE 22E HISs2 28 S20 M2AL
A=, SSS JIEt S4& LMA H220H =520 st &S LOAL.
152 014 CH2FO| HIS2 S22 AOWAIR. SAl 2JAS MES BOAIR
SA(EH, =2 S)0| LME 2 SA HALZ AR
F2 & EXMol AAL
SITE M2 R BLES 26t QEE N2 BEE LS
Ch. ELFES ™
LERCZRH ILGtAIL 2e 310t U= R2Z 0ISTHAL
SEGHA S Al UBSES AAIGHAIR.
S2S SGHHL EFIE Al SLSSYUS AAIGHA OHAIL.
gtooto] ARE 3 OtAILE OE SEAZIIINE AEBotH IBSES A Al StAIL.
SE0| 2E Al M4AE BSoHAIR.
QAE LS MES HAGHD ACIAIIAIL
SN MR MeE we A

ch. HE M -

TEE AIINK2.




A0l gl B PEES ADIX 2D, PE A= KIS Y0l OlHZ 20 B EUS X
Bror G2 ¥S ML, H2S HAS 22 2.
ZA0l CH2 MEE oSN XXE MSORLEH $ES A,
M8 2HY 9 NEZ S8 T HE BHOIL BEQ M YU 8 DS HOHE.
ZN 22 S A0UAR

OF. JIEF 9IArS] 0| AR
YT GHSHE SO0 IS oSN IXES HEY A

=g SHTHA X

o

ANt 2L A, JFAH AFOEH, LBHAQl ZQ
=] st .

>
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tol
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=l

ISHAI2.

HEIRS A8 AF=E HIGHAIZ.

SZASEE A3t H= LSHAIR.
O Ueg 2t Al -
HES SXI10 st 22 A3 AME N SHEZ SAGHAIZ.
g3 So =2 A 3= 800M 0l ol A
HNEE 257E S g0 Oet A8 & 2.
Lt. iS22 22H 4l S8 Rolid
O g=odds
OlMStEN A, RS EIASIEE/EASEE/83ES2
Ha Al E2of £= A0 2o A=H0I2 MR |RS8 JtAI LHE = US
O 3t & =& 98
=2 &2 M A0l UAS.
=8(+24 M) NS 2 ME2=2 & 3 & Y 0| 48
S)ls B30 sHM a2 = US
IStEOILE O Ol&0IN Z2d E8t2S 8482 = US

JFEAl 210t Z2g = U
FEE2 IM/EY A

ol
A, &2, st=70AM Sl

=2
=
o

poS

on @, AL, S0l Aol &H HstE
=g 280l AS

=2 AN
Ch. SHHE Al 8 257 € OYXEX
O zged 25+
=023 E= SIS0, LE5, 222, BEFY, L2 3
O oegxX -
G ItsE ASAME AESHH SFHHE HLHAIL
SHAI 218 801 & = ACH BBIIE AMAUA2Z FH 0ISAISIAL.
S &ak = &g A4S &5t01 EIIE HAAIIAL.
SH &2 QIAQ QA0 3t 2222 2= SHGHAIL.
2H el 2 22 21 ?I NHe sYS SKGA
AYAN 22, S FAX Roligt SFS LAFAL
2 st B2 RALSHIE 2060, HAX ES IR SUHUAM EIEE UWHH FAIL
=2 UAM E£= g HEE29 82 LStAI2
30t otF0l EMAS BR0= E20HK OHAIL
SEADAN S
b AIME 2835t flol 28 AXAE ¥ 257
O =g 25+
RIEHS 8257 ¢ JIet HEE Bs57/259/25F2
O ZXIAHE
PSSR @2 AU =ES Xdots 2XE H A
2 SIS 2010 ?lol 28 #E 2.
RINAS S=0tA3 DIt HES E57/252/25HLE NS5 AHFgg A
n=edss 1g A
L. 832 235051)| QAo 228t EXIAE
O oIl
AR50 B2 2AS ZAAIIAL
Hes SX10 JASE ot HAUE IIg A
O EY:
TEE SZE AS 2SE0I12 HtEIL Hel=8 JtsE HA £= ZHFOULE 22 gY U2 SIIA.
E=ME AE5H0 HEs EI101 =HTHAIL
o =&
E=ME AME6H0 HEg s 10 =HTAIL.
FEE 222 I HHIE MESHH =TI,
Ct.

Mol T M g
% w5 A

QY T= O HIIEL 23S

L2822 HES M HEs 20 SIIAI
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FH el 2 = 210 ?I8 XN9S Aot £LS SKXotAIL.
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2) B 2E
O Z2UWAAE : TWA : 10 mg/m*
O ACGIHAE @ Xz 88

O ¥2std L&8IIE + Ng 8S

3) [l
O =ZUW7E : TWA : 100 ppm, STEL : 150 ppm

O ACGIH7& : TWA 100 ppm (434 mg/m3), STEL, 150 ppm (651 mg/m3)

O ME2sN LE=I|E : R Methylhippuric acids :

4) Ol&t3 ElEtE
O 22U : TWA : 10 mg/m
O ACGIH+=& : TWA 10 mg/m3

O d2std L&IIE + Ng 8S

5) E& CholoNE

H=7& : TWA : 20 ppm
IH7#& : TWA, 20 ppm (97 mg/m3)

MI2stN L EJ|ZE : R Butoxyacetic acid (BAA)(with hydrolysis)

10) SAHL
O =UnE : Ig 8sS
O ACGIHAE @ XtZ& 8IS
O ¥sstd LE5II&E N s

11) OlOIARE=
O =UHARE  TWA : 50 ppm
O ACGIH7& : TWA, 50 ppm (152 mg/m3)

1.5 g/g creatinine(TE/a)

: 200 mg/g creatinine( T1E/E)
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12) 1,4-#FCOISIS AN HIA(2-0IES

0o

1 0.15 g/g creatinine(IfE/E)

1 mg/L (ZEJE)

125 ppm
© BReF (Mandelic acid, Phenylglyoxylic acids &if)
© 75 ppm
© JRe& Methy!l isobutyl ketone :

100 ppm, STEL :
: 50 ppm, STEL

: 3.5 mg/m
© TWA, 3 mg/m3, Inhalable particulate matter

: TWA, 20 ppm (82 mg/m3) STEL 75 ppm (307 mg/m3)

: TWA, 20 ppm (87 mg/m3)

©TWA
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O. Megst 25(C) : HEAS
2. 2l 2=(T) : H2SUS
0. % : 64~74(KU/25C)

A 2N LEUS

b etery ot e A Rofl 832l Otsd
iz 6s
Lt. OIoHOre Z=A(FAI| €A™, 52, IS )
g, A3, 22, JIE 32 =2 LotAL
O, g8 HgtAIR
Ct. misorgr 22
&SR, S5, Jtdd 22
ch. SoHAl MEEHE=E |FHSE
ZEHMES(EA S)
1. sdo 28 E2
ot Jtsd0l =2 =& 320 248 32
O 32871 S8t &9 : oy, ss=2¢8, MM=2, #&E-
O g2 sst 85 : &, Z2Al, S, 273 4H¥Es
O If &5 : =3, s, dF04-
O = &= : X3, =4

L. 22 s6s 32
1) HIAHSE A-HIAHSE A CI22/AMY OEI2 S8
O 34 =4

- &3 : LD50 > 2000 mg/kg Rat (Dow Chemical)

- ZI : LD50 > 2000 mg/kg Rabbit (Dow Chemical)
- g4 g 82
O I8 2AH T= U224 0 U2 EY, LT, & (KOSHA)
O A8t & &4 T= U324 0 X2 88
O 387 #ely : [tz AS
O I8 noy @ Nz s
O gy
MACHMEAY  TtE QS
NE2LS20AM @ I8 g8
IARC : Xt& i3

OSHA : 2 88
ACGIH @ Xt= 18
NTP @ XtE S
EU CLP : Xt& 23

O MAMIE HOlYY @ Xz esS
O MASsH : X2 28
O SEERMISH(17 «&) : N2 €3
O SHENFISH(Es &5) : Nz oS
O E0RdA @ U2 AS
2) BN 2E
O 24 =4
- &3 : LD50 >2000 mg/kg Rat female (ECHA)
- A : LDb50 >2000 mg/kg Rat (ECHA)
- 52 U2 88
O I8 BAM = X124 : 0ECD 404: HIX= (GLP, ECHA)
O gt & &4 £= =24 : 0ECD 405: HIXH= (GLP, ECHA)
O 387 Moy [tz gs
O LIS 214 : 0ECD 429(Local Lymph Node Assay): S4 (GLP, ECHA)
O gy
MHAOIMEAY - TtE QS
NE2LS20AM 0 X2 98
IARC : Xt& 88
OSHA : Xtz i3

ACGIH @ Xt& 8

NTP @ Xt& 8

EU CLP : XIZ2 S
O MAIME HOI24 : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): 4 (ECHA)

O dA=sd @ Ttz 88

O SHENIIISH(13 &8) : N2 oS
O SEXII|ISH(B= =5) : XE o8
O SRS : UE %S

3) XLa
O 24 =4

27 LD50=3523 mg/kg Rat (EU Method B1) (ECHA)
- Z1 : LD50 =1,700mg/kg Rabbit (NIER)
£¢ : Vapor LC50 = 10 ~ 20 mg/L/4hr (NIER)
O I8 BAY = X34 0 E)NE 0|8 TIEX=24 AIEEU Method B.4 21 1XF TR X=2Xx322 2t A=24



(ECHA)
O &gt & =& = IU=24 @ SIISEIIESTEL 100ppm2 mixed xylenell =& QMU & L SEI| AN=YE LIEIY
(ECHA)
O &8 U2d @ iz g8
O LT 0oy : 0tRA 2ASITEAIE 0ECD TG 429 HIw2l4 (ECHA)
O ggd

AU EAY T = AS

NELSRIA : Itz g8

IARC : Group 3

OSHA @ Xt& 88

ACGIH : A4

NTP @ tE S
EU CLP : Xt& 3

O MAHE BOIFE © AIE2U 2H2l0tE 0l2s SAHSHHOIAEOECD TG471 Z20 S 4, MU Ol*A SHZEE 0l
=8t ASMAIEH0EF 474, GLPE D SH2Z2 LIEFE (ECHA)

O MASYH | 3HE 2K MASHEYEE ==, EPA OPPTS870.3800AI&Z 0t A& E & 0= S500ppmAE K| A4 A0 & grekip

ZEE SHYE2 2N LS. NOAECHA /L /2R=4>500 pom HEE 0|88 22 SU=AHAISO0ECD TG4142Z2 0 &AM
T MBSO 2AZ BMCLI0ZEE=5761 mg/m', DX HBS2AZ BMCLI0Z XIS &=2675mg/ ™ (ECHA)

O SHEHAISH(1Z =&) : AIZUA 81501 20E, AES2S0A SXe 24, JNE, O &S0/ 20 . AL
H 100ppmd42 mg/m Ol =EAl = L AI|Z0 28t = L 24210 SFAAA Y& (HSDB, IPCS, ECHA)

O SHENIISH(Es &) : STAUAAN F&F (NIER), HEE 0/=28 1035 L2 AIEEU Method B.32 Z I mixed

xyleneS O E QIst MASH = LAH0 e &2 LEIHLIX 2SS, HES 0188 902 ZRAL==SHAIZ0ECD TG408 2
It mixed xylenell ZtedE HEE2 MEHE MSZ A, AU2ARAHE L AE SIOGHRASLE, ZEYeIe2 2 &

S .NOAEL=150 mg/kg bw/day (ECHA)

O E0RolA @ Et3l4, SESE 0.603 mPa s 25C (KOSHA)

4) Ol&3t ElELs

2]
—

O 34 54

- &3 : LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)

- &I Xz 88

- &9 : LC50 >6.82 mg/ £ Rat (OECD TG 403)(ECHA)
O IR A8 £= N34 @ E)NE 0/28 LRRAY/ANSLHASE 20, NS4S UEHHA 28, &2XI+=0, (0ECD TG
404) (OECD SIDS)
O 48t = &4 = I=4 @ ENE 0SS S=4/NIEANEZ D, U368 LIEHUX 28, 2L S= 1-2

(OECD TG 405, GLP) (OECD SIDS)

O 887 g - &=z 8is
O ms el : JILIIOE 0188 LRUEAS 2N IRUES 223X 245, (0ECD TG 403) (OECD SIDS)
O g24d

MM EAY ¢ XE S

DNEC-SFDA - 2 2

IARC : Group 2B
OSHA @ & el8

ACGIH : A4
NTP @ X2 818
EU CLP @ Xt2 S

O WANE HOIRS : A L} DIMES 0
476), SA4TIOI4AIZ (0ECD TG 473)Z T CHAIE
$108)

O WASH : HES 0188 YALLSHA
bw/day, (OECD TG 210) (OECD SI0S)

O SEENZIISH (18 =&) : HCE 0188 SHAPSLHABLD, AYUD SLH ot PAA SUE Hoi0| 2&
T/ Xl 2 (0ECD TG 425) (OECD SIDS)

O SHEHIIISH(BS =5) : S
2

0ECD TG

[
S4, 44 W SMMOIMAIE, AMAIZEZY S4 (0ECD
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4,000 mg/kg bw/day (OECD TG 407) (OECD SIDS
0

sSolsdd - g 88

%3
- A0l : Lb50 > 2 000 mg/kg bw Rabbit (ECHA)
£¢ : vapor LC50 > 5.36mg/L (no death) rat (ECHA)

O I% 244 = N34 @ HIXFS4(rabbit) (ECHA)
O 48t = &4 = XN=4 : HIX=4(rabbit) (ECHA)
O &87 meld « U2 s
O L= s @ Iz 8is
O ¢4

Ao E A =4S

n8s21 iz A4S

OSHA @ t=&
ACGIH : Xt= 818
NTP @ XtE 88

EUCLP : tZ S

O MANE SHOIRY : 2 %S
O MASH : RB oS
O SHEENIIISH(18] =5) : N2 oS
O SHEENIIISH(PE =5) : N2 %S
O soRds : X2 88
DY 22012 2-0E HEHZ2 OMEM
O 24 =4
- ¥ : LD50 = 8532 mg/kg Rat (IUCLID)
- T : LD50 > 5000 mg/kg Rabbit (1UCLID)
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- £¢ : LCO > 2000ppm 3hr (1732ppm 4hr) Rat No death Not classified (ECHA)
O I8 2A4 L= U234 gl U234 S (ECHA)
O Mgt & &4 T U324 @ 2y U=4 A2 (ECHA)
O 28I H2y : Nz s
O T8 meld @ JILT /maximization test (GLP): W@IA 1S (0OECD SIDS; IUCLID)
O gay
AHOIMBHY  Xtg %S
NELSREDA - XZ S

IARC : Xt& 88

OSHA @ Xt& 88

ACGIH : XI& 8iS

NTP @ XtE 818

EU CLP : XI& 8IS
O MAMIE HOI24H @ Invitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHESHHOIAIE, GLP): HAHE
S KP4 A280] Negative(S4), CHL Cel ls/SMHIOIAAIE (GLP): CHAIZAH S22 &A2810| Negative(S4), HE
2HAIE/UDSAIE (GLP): CHAFZEA | HIZTHAI Negative(S4) (0ECD SIDS: IUCLID)
O MAsH : HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D (M) and 41-45D(F)) (GLP): AMAIHZS0 S S& H&H0|
S SHE/EY (500, 2000, 4000 ppm for 21D0) (GLP): D&M L= CI2 UMSH A0l 1. (0ECD SIDS)

O SEHEHAISH(13 «&) : MHE(SH, &431)/FF (500, 1000, 2000, 4000, 6300, 100000 mg/kg): lethargy(212H),
piloerection(22), watery eyes(&8t &), anorexia(AS 2 El), shallow breathing(¥&E) ¥ salivation(S%Z)0l 2
& . (0ECD SIDS)
O SHENHAIISH(SE =) : HE/FF (0, 100, 300, 1000 mg/kg/day for 44D(M) and 41-55D(F)) (GLP): S&HEH0|
THECX %S, HE(SZH, 23)/EL (300, 1000, 3000 ppm for 2W) (GLP): <2tSl =2 ALl 40| 20|10, CIE SA2
ZHEX 23, (0ECD SIDS)
O EoR4 : X2 818
2-HEANES
O 24 =4

- &5 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)(ECHA)

- A0l : LDb50 >2000 mg/kg Rat (ECHA)

- &2 : Vapor LC50 2.9 mg/ 4 4 hr Rat (RTECS)
O IR 244 = AN=24 © ENE 0|26 IRAN=34H AME 20 SEHX= 22 GHS JIZNHAM= HEE X (2Lt AH=240I
Ue 2oz most)| &28 EU Method B.4 (ECHA)
O dst & 248 £= AN=34 @ =N38AE 20 2UXN=X+ 2.6, EME 0.56, 2URE 1.8 XA=40| A= A2z
LIEFE OECD TG405, GLP (ECHA)
O &8J7 u2s @ iz g8
O Og 24 : J|LIIE 0|8 IISUASAIE Z 2t HI2IS (0ECD TG 406, ECHA)
O ety

AHOIMEHE  Xg U

NE2LSRIA - 224 2

IARC : Group 3

OSHA : Xtz els

ACGIH : A3

NTP @ ItE elZ

EU CLP : Xt& S

O MAINIZ HOIRA : A2 DIMES 0188 SHSHHOIAIZ0EC T6471, ZRE HMEES 0128 SMH 0l&AIE0ECD
TG473 21 S, MM ZRF SSMEE 0128 ASAIF0ECD TG474 2 S4 (ECHA)

O MASYH : 2HI0 MASHAENTP) 21, SR 2, HAs S S22 NAEL(RZ2S4H)=72
P ZAZ NOAEL(F1, F2)=720 mg/kg bw/day, MAISH0 e &2 2EHX ES, HEE 0
TG414) 2 LE=H 2 J|E 0| 2EX ZS NOAEL(Z E)=100 mg/kg bw/day, NOAEL(ZID|

0 mg/kg bw/day, AHJI
S5t YL =4 AIE(0ECD
& 4)>200 mg/kg bw/day

A
HEOZ NOAEC<31ppm (ECHA)

(ECHA)

O SEENAISH(13] &) : 0IRASE 0188t SEJIH U248 AIE 21 RD50 2818 ppm2 =& T 22X=30l OF
Ll 2492 LIEHE (ECHA)

O SHENHFISH(BE &&) + HEESE 0188 902 SIS AIE 0ECD TG408 Z 0t Z& HelAAHNA 2+, 2ol Al
HLAQIA HECUSL Kolist FE2 HEEX %S, NOAEL £31<69 mg/kg bw/day, NOAEL 2+31<82mg/kg bw/day OIRAS
0l 2 X
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OSHA @ Xtz
ACGIH : Xt& 88
NTP @ XtE 88

EUCLP : t& S

O MAMZ BOlEY : I 28

O MASH : IR oS

O SHENIIISH(18 &) : IR oS
O SHENFIISH (M &) : IB oS
O BoRdH4 : X2 &S

M2 &1

O 34 =4
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o

- &7 : LD50 = 7000 mg/kg Mammals (Thomson)
- &0 : U8 98
- EY : U8 g8
O I8 BAlM = U224 @ LR XN2S 222 (KOSHA)
O dst & &8 £= =34 Nz el8
O 387 Hely @ [tz A8
O I8 #2y @ g AS8
O gy
AHOIMEHE g A
NELSREDA - XZ SsS
IARC : XIZ 8IS

OSHA : Itz 8l8
ACGIH @ Xt= US
NTP @ tE S

EUCLP : XIZ oS
O MAMI #Hol2Y @ Xg d38
O MASH @ X2 88
O SHENZISH(1E L&) : U2 *AS8
O SHENIIISH(Es &5) : U2 oS
O goRold : Utz els
) gy
O =24 s4
- 23 Xz g8
- A0 : 2 g2
- 82 : Xz g8
O 2 2A4d = U324 @ Xz AS
O ast & &4 T= =24 : Xz el
O &8J ey + 1tz gz
O I=2 el @ Xz A8
O g4
MHAOIMEAY - XtE QS
NELSRIA @ Xg els
IARC @ Xt& A3
OSHA @ Xtz 28
ACGIH : Xt2 8ls
NTP @ ItZ |8
EU CLP @ XtE 28
O MAMIZ #Hol2Y @ Xz 238
O MASH : Xz els
O SEERIISH(18 &&8) © Uz g3
O SEFEAEFISH(Bs &) + Nz S
O soRolld : Uz 23

- A3 : LD50 >2830 mg/kg Rat (OECD Guideline 401, EPA OTS 798.1175, GLP)
- Al : LD50 >2000 mg/kg Rabbit (LD50= 2460mg/kg bw, No death, OECD Guideline 402, EPA 0TS 798.1100, GLP)
-5 U2 8s
O I8 2AH £= U324 E)E HACE IR U=34/2A4 A8 2, HIJIYA XU=4 (0ECD Guideline 404, EPA
0TS 798.4470, GLP)
O dst & &4 &= U324 @ ENE Hae=z
Guideline 405, GLP)
O 387 H2UH : Nz els
O Hf 224 : JUIIE AL HFUCN AlIg 20 21283 LIEHWHXI &S (0ECD Guideline 406 (Skin
Sensitisation))

Hr
>
J
0x

AE Zoh, &208 bR, HIJFA A (EPA 0TS 798.4500, OECD

O ety
ARfoIEBAUY - 12 oS
DBLERIN K2 oS
IARC : XIE 8l
OSHA © XIE 8l

O MAMIE HOIYFAH @ DIRA(Y/2)E HACZ MU ZR7 MR A AE 20, S4(0ECD Guideline 474,GLP)
O MASH @ HE(2L3H)0 2e=H AE 2 O IS0| S, NOAEL : 10 mg/L air (OECD Guideline 414 (Prenatal
Developmental Toxicity Study),GLP)
O SHENFISH(1E &) 6 N2 =E & 5. 1) H20AM OFH, 38 22, 2E L =2 £ (CMA (1994)), HE
6000 & 3000 ppmlE =E2| 6 A2t & SF AZH S btgt ST st =, 0ECD TG 4031t S ALSH GLP HE &2
Sold AIE0A, 5 0212 =34 Fet 5 0t2le 243 Fo O82 & XA (UCC 1993) oA 6 AlZ2H Sot B3I & 0l
SEE (99.9 % =5)2 EZ3 Z=J| 6000ppm0il == £ 7 LW 14 L = ZE FHUHAN =& SO, =22 =Mt =2,
OhF, T2, BIBAN0 S5 (B L2 SE)N & =29 200 HSS 2B 2, 0 L SHHQO BHAHEH §
L ot 2 nel BHX)e = & 2F (ECHA)
O SHEHMISH(EE L&) @ 3HE(Y/5)E AR 90 2t =2 E HISH AE 20 AMIE 20 Hust a0 8
S, NOAEL > 1450 mg/kg bw/day (OECD TG 408,GLP)
O EQoRolY : B 4 mPa s (dynamic) 20 ° C, 2X7ZE C4H100 (KOSHA)
) 1,4-HIEFCIO0IOIS A M HIA(2-0Es &
O 24 =4

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

- ZI : LD50 > 20ml/kg Guinea pig (ECHA)

- EQ 2 gl
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- &7 : LD50 = 3500 mg/kg Rat (ECHA, HSDB)
- Z1 : LD50 = 15400 mg/kg Rabbit (ECHA, ChemlDPlus)
- &2 : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
O I8 2A4 T= U324 E)E 0I8s IR U324 AE 20 ES59 =24 (ECHA)
O dst &= &4 = U324 @ EN0A o U234 AIE Z0 220 Z0Ist =24, 2od&42 UAS (ECHA)
O &8J ey [tz s
O I8 o4 : X2 els
O g4y
MHOIMEBAHY - X2 S8
NELSEA @ gy 2
|ARC : Group 2B
OSHA @ Xt2 98
ACGIH : A3
NTP @ X2 S8
EU CLP @ Xtz &
MAHEZ HOIFY : DIRA Iymphoma L5178Y cel 2 0188t STE=LHAIE 2 &4, Chinese hamster Ovary;CHONIEE

20

25 SMI OlAAE Z S4, 0ECD TG476, GLP, OECD TG 473 OIRA Z=HAHIZE 0|28 AHAIE 20 84, ZRE
2ENIZE 0l=28t Unscheduled DNA synthesis;UDSAIE Z 1t 84, 0ECD TG474 OECD TG486, GLP (ECHA)
O MAISH @ BEE 0|26t 2HIU ELMA =SS AIEO0ECD TG416, GLP Z 1t 500ppmItXl Al L= Yatnt e
2K LS. RPREAMSH0 S NELS MBS, 24H2H S S2Z 216H0 NOEL=100 ppm HEE 0|8t L=
S AIEEOCD TG414, GLP Z 1 2000ppmItAl D@ get2 2 X £S. 1000 £= 2000 ppmUl A2l AMXF HS2HAIF 2SHA
LIEtE. 2HSAEES 1000 & 2000ppmAil Al ME L Al2AR22F 284 . NOAELZEI D1 & A4=2000ppm, NOAELZ X /&S =

o 30

2 LtEHE (ECHA)

O SEHEEFIISH(1E £5) : AHEES20M STAZA 8 L J|T (22 Lo, (HB)

O SHEEFIISH(BIE L5) : HEZS 0|2F 135 ZIACESSHAIFEZ D A5 HMUIES UEIHE SUSHE B35, 2
D B Y FAAY AT HIY BHEE |$§ NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIRAZ 0|28 13%= £
SHESAHAISEZ D 75000m3.55 mg/LOIATOIAL 28 & AIFSH SIPF LEIGCLE O 2 ZHYHEAA F= Qo g2 A=Y
Xl 2 SNOAEC=1000ppm4 . 74mg/LOECD TG413, ECHA SHEZ 0|85 52 AP SH0ECD TG4242 &015H0| 9I5H0 43133, 200~
800ppm SE2 SUBELEA2] 2 4000pms COIMUA & EXE 8F0E HAAXD}L =X 2LS. 8F3=I(2H

200-800ppmel OHCEAZ 22 4%, 100%2 =S5 S
O ZOARHY : BE4LF, AHES 43I 2010

8. LOAEL=200ppm (ECH

ofgH Btet HEUS Lo & Y

_o|_

ol

CESXAE 0.64 mi/s 25 T (KOSHA)

14) 4-HlE-2-HES
O 34 =4

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

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

- &2 : vapor LC50 11.6 mg/ ¢ 4h Rat (ECHA)
O @Y AN = 24 @ E)E ACZ MSSAM/IZA AIE 21, H240| 2ECX &S 0ECD TG 404 (ECHA)
O MEt & &4 = U348 @ ENE 0|RE A8 = &a4/X24 AIEZ 0 28 222X 0.08, 2 0, & 0.80]
2+EE OECD TG 405 (ECHA)
O 887 Meld : X2 gis
O I U2A : LTINS HAC2 IIENDA AIE 21, eIEs 203X LS(ECHA)
O gy

ALOINBAY IR U

DECSEDA - LA 2

IARC : Group 2B
OSHA : Itz 8l8
ACGIH : A3

NTP @ t2 &t

EU CLP @ X2 81%
=k

O MAHIZ HOl A2 Ul DIME2S 0128 LHCIOEASHHOIAIE ZI0ECD TG 476, ZRF JAMX Ol&AIE 2
JIOECD TG 473, EHM%’oJ#I SUA S4, 4 W Zrs NERE OI%@ ASHAIEZ 0 S4 0ECD TG 474, GLP (ECHA)
O MASH @ BHCEE o|lgs 2E=S4/2I8@H8 AMEZ0 A 2H SO, HOF M5 24, 23XH S0 2P I
SOl et SHE & X LS(NOAEL 1 000 ppm) (ECHA)
O STERIIISH(13] &&)  AIEUAM 1= ~’é*ﬁ =4, £ - 8185 - P& S92 05 &#82 2Utote 5F &3
SAO0 LEtY. s2 A=A 0t &E0| LHE (NITE)
O SFENFIISH (s &) @ 0 %‘?E‘%%gAIdOECD TG4082 0t A& RN ZIt2 NOAEL 250 mg/kg bw/day (ECHA)
O &owolld : Utz els
15) Jt=2 =

O 248 =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)



I
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e

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

O IR BAN = U324 @ E)E 0|28 IBRAL/XN2H AIEZ2D N340 LMK 2S(0ECD Guideline 404)
(ECHA)
O MEt & &4 T= 24 ENS 0128 Algt=24/I24 AIEZD Z0I8 N340 LMEHX 2S(0ECD Guideline
405) (ECHA)
O 887 Moy @ X2 gls
O Ie P4 : JUIDIE 0|88 OI2U0A AIEZD ISUHCIA0| LMK 24S (0ECD Guideline 406, GLP)(ECHA)
O gy

AMHOINEAY IR S

DECESEDA - LA 2

IARC : Group 2B
OSHA @ Xt& 88
ACGIH : A3

NTP @ Xt& 8
EU CLP : Xt2 8lS

O dANE HOIFE : Alg2 | ZRFE 0[S N0 SM2H wWE 24 ASZ20 HAZ2dH |24 428101 S4
(OECD Guideline 479) AIEZ W EXRFE 0/E8 RVX SAHBO0| AIEZ HAIZEN S22 42101 S4(0ECD
Guideline 476) AIE2 W OlMESS 0188 SHSHHE0| AIEZ L HAZEAI S22 A208101 S4(0ECD Guideline 471,
GLP) Ml W =Ie2lE 0188 8td & IIAMAIE 2 SH(0ECD Guideline 477)(ECHA)

O dASH @ HEES 0188 2IIEH/IASH/LESE A2 0 MASHO| LMGHA 2 S(0ECD Guideline 414) (ECHA)
O SFEIEIIISH(18 £5) + 1= 83

O SZEFAISH(P= &) : RatS 0/88 vi= EULE AEZY, HE 409 o8 FZ, 4R35 S HOAM =32&
S0l 2ELAS. MO SHe S0 AKX A2 ASSSS 0128 ZUE EUZ AIZS A2 RHE €2
2 Jts4d0l AS. (NITE)

O solgoid : Mg 88

12. &30 0= &

b Meis4
1) HAHS A-HAHSs A O22AE oHZ SEA

O 225 Xz s
O =8 Xtz g8
2) B4 2E
O o0& : X2 848
O 225 : Xz 213
O =8 1tz g8
3) Xl
O 0{& : LC50=3.3mg/L 96 hr (NITE)
O 225 : LC50 3.6 mg/ £ 24 hr (OECD TG202) (ECHA)
O X8 : ErC50 4.06 mg/ £ 73 hr (OECD TG201, GLP) (ECHA)
4) Ol&t3 ElEtE
O OI& : 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 Z& : ErLh0 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
OECD TG 201) (ECHA)
5) & ol e

et

O O{& : LC50 >= 100mg/L 96hr Danio rerio (ECHA)

O 2% : EC50 >100mg/L 48hr Daphnia magna (ECHA)

O Z& : EC50 >100mg/L 72hr Pseudokirchneriella subcapitata (ECHA)

6) T2L 22012 2L-0HE MEIZ OLHE A
O & : LC50 =100 mg/ 4 96 hr Oryzias latipes (SIDS)
O 22& : EC50 = 373 mg/ £ 48 hr Daphnia magna (SIDS)
O Z=& : EC50 =1000 mg/ ¢ 72 hr Selenastrum capricornutum (SIDS)
7) 2-HSANUHES
O Oi& : LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
O 22& : EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)
O X8 : EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201) (ECHA)
8) &3t =43 H(I111)
O OI& : LC50 472.465 mg/ 4 96 hr (Estimate)
O &22F : LC50 485.139 mg/ £ 48 hr (estimate)
O Z& : EC50 287.651 mg/ 4 96 hr (Estimate)
9) A8 =X
Oo&x : X2 g8
O 225 . X2 s
O X% Xz 83
10) ¥HY
Oz Xz 83
O Z2Ax7 : Xz 838
O X% Xz 83

O O{& : LC50 1000 mg/ £ 96 hr LC50 1430 mg/ £ 96 hr Pimephales promelas (ECHA)
O 22& 1 EC50 1250 mg/ £ 24 hr Daphnia magna (NITE: EHC65, 1987) EC50 1100 mg/ ¢ 48 hr Daphnia magna (ECHA)
O X2 : EC50 593 mg/ £ 72 hr Selenastrum capricornutum (ECHA)



12) 1,4-HIACOISIS AN HA (-2 A

O & : Xz A8
O 225 : 12 4S8
O x5 : 12 g8

13) oA

O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 22Z 1 LCh0 2.4 mg/ 4 ~ 1.8 mg/ L 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O X2 : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP) (ECHA)
14) 4-HE-2-HE2
O OI& : LD50 >179 mg/ 4 96 hr Brachydanio rerio (OECD Guideline 203, GLP) (ECHA)
O Z2r& 1 EC50 >200 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O X2 : EC50 >146 mg/ 4 7day Other(Blue algae, OECD221) (ECHA)

015 : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)
2217 1 EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
X% @ ErC50 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)

L. &84 2 2oy
1) HAHE A-HIAHE= A C22AE OEHEZE SEA
O &Z4 : (Not applicable)
O 2olld : Xz Sl3
2) B A 2E
O &84 : =2
O =od + U=z

0lo oio

o
BA
o
BA

3) [
O &R4 : log Kow=3.16 (NITE)

O 2oid : Iz 838

4) Ol&t3t ElELS
O &gd : Iz 8l
O =dld : Iz 8l

5) Er&F ol
O &84 : log Kow 0.354 (ECHA)

O =dld : U=z &8s

6) T2Z 22012 Z-0HE OHEHZ OtHMEX
O &F4 : log Kow = 0.43 (1UCLID)
O =old : Uz els
7) 2-HEANES
O XZ4 : log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
O 2dld : Xtz el

2]
-

r

st =43 H(I11)
&

A
O &F4 : log Kow 1.18 (Estimate)
O 2dld : Xz 8l

9) A8 =X
O &z : X2 98
O 2dld : Xtz 83

o els
Zold - Xz els
11) OlOIARE=S
O &F4 : log Kow 0.8 (1SCS) log Kow 10 (ECHA)
O 2od @ Uz a8

12) 1,4-BIBCOISIS &4 HA(2-012 )

O &84 : log Kow = 8.390 (est, NLM: HSDB)
Zold - Xz els
13) Olgu A
O 24 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O 2od @ Uz a8

14) 4-HE-2-HE

O &4 : log Kow 1.9 (0ECD TG 117) (ECHA)
O 2dld : g s
15) Ji=2 =2
O &84 Xz 83
O =iy Xz 83
O dE2ssd
1) HAHS A-HAHES A CI22AE dEZ S&HA
O s548 : Xz 83
O M2l : Xz 83
2) & 2B
O s548 Xz 83
O Mzold @ Xtz i3



3)
O ==4 : BCF25.9 (ECHA)
O M=5i4 : 90 % 28 day (OECD TG301F, GLP)(ECHA)
4) 0l&3 ElEts
O ==4 : 2 8is
O M284 : U8 As
5) Bt Cholm g
O =s=4 : 2 8is
O M=284 : U8 As
6) T2 Z2210/12 LMY OEZ OLHEA
O =s=4 : 2 88
O ME23{4a : >60%, 28day (0ECD SIDS)
7) 2-REANNE
O =54 : X}E gis
O M54 : 90.4 % 28 day (OECD TG 301G) (ECHA)

8) &3t a3k H(111)
O ==4d : BCF 1.352

(Estimate)
O M2 oH“ HPAX=2 =]

9) 8% =* XI
O s54 : Xz 83
O MZoE @ Xz A3
10) gyl
O s54 : Xz 83
O MZE @ Xtz A8
11) OlOIAHES
O s54 : 2 48
O M2olil4d @ 70%80% 28day (ECHA)
12) 1,4-BIECIOIItS A& HIA(2-0IE A
O s54 : X2 248
O M=2olld : 73.05% (28 days)(ECHA)
13) Ol
O ==4 : BCF 1 (ECHA)
O MIolld : 70-80% 28 day (I1SO 14593 CO2 headspace test,
14) 4-Olg-2-HEe
O s54 : X2 g8
O M=20i4 : 83% 28 day (0ECD TG 301, GLP) (ECHA)
15) JI=2 =4
O =54 : X2 848
O M2od @ U2 1S
ct. EZ0ISH
1) HHAHS= A-HIAH= A CIZ22IAE OEHZ SA
Uz els
2) BN 2E
iz els
3) [
log Kow = 3.12 (measured) (ortho), 3.2 (measured) (meta),

4) Ol&tS ElEts

5) g toloe

6) ZzZ@ 22012 2L0HE MHZ OtHMEL

7) 2-REANMES

8) &tat s=4bst H(111)

GLP) (ECHA)

3.15 (measurements) (p) (5)

Koc = 23.74 (Low reliability of the QSAR predictions of inorganic salts)

9) 4% =X

11) OlOIARE=
log Kow = 0.8 (1)

12) 1,4-BIECIOII S A A HI A (2-0| 23 A
Koc 870,000 (NLM/HSDB)

13) ogua



Log Koc 2.41 (ECHA)

14) 4-HE-2-HE2
Koc 101.85 (Estimate) (ECHA)

15) 3=

2
PNI=IEA

OF. JIEt =off &
1) HIAHES A-HIAH=E A O22AE OEHZ S
iz s

2) & 2E

iz s

3) Mg
Fish NOEC 56d>1.3mg/L Daphnia magna (US EPA 600/4-91-003) NOEC=1.17 mg/L(ECHA)
4) Ol&SH ElELS

iz s

5) E& ol e

iz e

=2 s

6) TZZa 22012 2L:HE OHZ OtHE.

iz s

7) 2-REANUES
Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)

8) &bat f=atsk H(111)
9) A% =X
X
10) &
X

11) OlOIARES
Crustaceans(Daphnia magna); NOEC(21d) 20mg/L Algae(Pseudokirchnerella subcapitata); NOEC(72h)>53mg/L (OECD
Guideline 201, Alga, Growth Inhibition Test,GLP) (ECHA)

12) 1,4-HIBCOISISAA HA(2-01EZ2A)

iz s

13) Ol
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)

14) 4-HE-2-Ha2
crustaceans(Daphnia magna) : NOEC(21d) 78mg/L (OECD TG 211) (ECHA)
15) Jt2 2
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)

13. HIIIAl =2 Arg
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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.nim.nih.gov/

EPA; https://pubchem.ncbi.nim.nih.gov/

SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
SISISEMBAIAE 2-SA SR (http://ncis.nier.go.kr)

ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)

International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/1CSC)
ASESHBHCIAAE | AYUBTHAE (http://hazmat .nema.go . kr)
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