S AIOFA 2D }E MS S
NOROO =& FN B A X=Z (MSD
(0l Mt2e APotMEAY H110X AEU 2H HHE 24Q)
MSDSHH & @ AA10001-1000001291
1. StsEHSH A0 28 FE
Db, HIZY . WATERPON#720(NC)NEW
O 828 : JIE 28 2 & 23 M3
L. H32 A1 8252 MASae HE
O 2D8E : EHAR
O AI249 HMet @ 20 T2 A2 FMst
Ct. MEAH/SSAN/ 2RSSR S8
O A @ (F)c2DYDE
O X4 : FNSE TSN Y7 ZE230812 54
O d2Ha & 23t @ 054-278-0277 A1 MTHE
2. 7ol AFH
b, woll RIEH BR
MAI= XM (reproductive toxicity) 18
=24 S4H (acute toxicity) 2l PE5
Lt WYXEX 21 Z&st 310 HEX &=
O Q=X
O &z @ /I
O Rof A" 27
H360 EHOF E£= MAISAN =4S 2T = US
H313 II2 2t H=5H KA = US
O ogx=x 232
- o
P201 AtB & Fz dEME SESHAIR.
pP202 2= oM Y XX 2FRE A Oldidt)] Mol FZoHA OtAIL.
P280 ES&EZ - B39 - Botd - tHESI2E FHESIAIL
-t
P308+P313 =& EILE =50 RAEH: oSAQl XX - ZAHE FTHAIL
P312 EHES LT QI (AN TES O,
- My
P405 E3EXIE ot METIAIL.
- H2I
P501 HIDIS 23 BHHE e WES - 812 HIIoAIL
Ch. gdl. RIEgd 22JI=0 ZEEX 2= JIEF Kol /S
AL
s NPALIH oo s e
= Nz g N=els A=zeld
psheslR=1l Nz g Az A8 Iz els
-0l €e-2-Ul22ICl= Nz g INI=RE7 8= A=zeld
B 225 XY Nz g N=el3s NE=278=
[3-(HIEIDE=SANZZZ ] ECIOIHS Al A Y2 Nz g N=els A=zeld
OlE= TWA : 1000 ppm INI=2E78 = A=zeld
P—(3,4-0 ZAIAIOI 2 Z A )HE ECIHSAlI AR Nz g I INI=3E78 = A=zeld
3. PEHE HE U SR
EEEEE] | 2622 (01Y) CASH S B2 (%)
= Jater 7732-18-5 46~56
ey - - 36~46
1-0lg-2-mlselll= 1-Ethylpyrrolidin-2-one 2687-91-4 4~14
B 2R K23 Diammoniun biscarbonato- 68309-95-5 1~10
0]dihydroxyzirconate
~(HEIAESsA)EZZL ] ELHOIHNS . .
[A?A(lg:orj NEE]Sao [3-(Methacryloxy)propy!]trimethoxysilane 2530-85-0 1~10
OE S Ethanol 64-17-5 1~10
P-(3,4-0 ZAIALOI 2 23 A ) 0 2 E 2l [Tr imethoxy [2-(7-oxabicyclo[4.1.0]hept-3- o
WS AlAE yethyl Isi lane 8388-04-3 0.1~4
4. S3EX 4
Jb. &0l SHUASH
LES =2 o2 %o HRE 52= 22 152 014 DAL,
A=, ST BI, =2 =246 S JIEt 34 LAl SA S0l M 8292 XHXE ¢S A
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o 8¢

3) 1-olg-2-mselte=

O =248 =4

- &3 : LD50 1350 mg/kg Rat (Thomson)
- AW : Lb50 >2,000 mg/kg Rat (GLP, ECHA)
- £¢ : aerosol LC50 >5.1 mg/L/4hr (GLP, ECHA)
O LR 244 = U324 U2 g3
O Ast & &4 T U234 @ ENES A2 =0 A &4 oA (ECHA)
O 287 H2y : Nz s
O O® 214 : Mouse Local Lymph Node Assay : HIZ2I4A (ECHA)
O gad
MHAOIMEAY  XtE QS
D2LSR0AM @ U2 88

IARC @ Xt& A8
OSHA : Itz 8l8
ACGIH @ Xt= S
NTP @ tE S
EU CLP : Xt& g3

O MAMIE HOIRA : In vivo chromosome aberration assay — S4&, in vitro mammalian cell gene mutation assay - &
o (ECHA)
O MAISM @ AFZOl MAL HSHY OISt B2 AOLE, LA FHOl BF S0 (LA 6~20 L) NEUNA 2 MS 2
A 2 Ea = HHOF Al SOt=E Otlict LHE D =30 Chest D18 2o |8 SO0t A&, Sol &€ 2t I
g, GHO0l, S2 HMZS S 2 S8 2HAH0| UCtD M2Ee= AAst J1"g S0l 2. (ECHA CLH Report (2011))
O SHENMISH(1E &) : U2 A*AS8
O SHFEXNYIISH(E=E =8) @ Xg 8
O sgRoild : Utz g3
4) BN AP =23
O =24 s4
- &5 @ LD50 = 2900 mg/kg Rat (GLP data)
- A0l : X2 g8
- &g Xz A3
O m=2 =244 K= U=4 : A0 GP=22l I X=4 0ECD Guide-line 404 AIEOIA H=4H0l Otz
O &8t & &4 = N34 0 L0 GLPEAH2 = N34 0ECD Guide-line 405 AIEOUIA X224 0Ot
O &8J ey + 1tz s
O T8 Dteld : JILIOHII D0 GLPZ=212 HRA=A AIEHMA 224 oty
O g4
MHOIMEBAY - XE QS
N2LES20A @ U2 248
IARC @ Xtz A
OSHA @ Xtz 28
ACGIH : A4 (Zirconium compounds)
NTP @ ItE elZ
EU CLP : Xt= 23

MANE BOIRA : AIBDL DIMS(23Ee) HOIRE AENN S8

O

O /\OHAIE/\-i X}E 81%

O SZFEdzEII=s4(18 8) + 1z 88
O SZEXIIISH(E=E &) © U2 88
O s2Rdld @ Uz &S

5) [3-(HEIAZSA)IZT]E40IHS ALl
5 =y

- &7 : LD50 >2000 mg/kg Rat (OECD 423, GLP)(ECHA)
- &Il : Lb50 >2090 mg/kg Rat & Rabbit (SIDS)
- £¢ : Aerosol LC50 > 2.28 mg/L Rat No death GHS criteria not met (ECHA)
O 08 A4 T= X34 : 0ECD TG 404 L CLPOI Xi=4 gl= H22 ZE(ECHA)
O &gt &= &4 C= N34 : 0ECD TG 405 & CLPOI /A, X=24 gle A2z E10& (ECHA)
O &8J ey Itz A3
O I=2 ey @ Xz AS
O g4
MHOIMEBAHY - X2 Q1S
NELSEIA @ X2 88

OSHA @ Xtz &t
ACGIH : Xt= 88
NTP @ Xt 88

EUCLP : t=& S

O MANE HO|”A @ U2 8Us
O dAa=SH @ Xtg 238
O SEHEHAISH(1E &) : 12 S
O SHEEFIISH(BE &) 1 I2 28
O B8R4 : X2 28
6) OlEtS
O 24 =4
- Z3 : LD50 6200 mg/kg Rat (HSDB)
- &0 : 12 gs
- ¢ : Vapor LC50 124.7 mg/L 4 hr Rat Not classified (OECD TG 403) (ECHA)
O IR BAY = N34 : ENE HACZ OB BAL/X24 AE Z0 IS4 (0ECD TG 404, GLP) (ECHA)
O MEt s &4 T U234 @ ENNE AR & a44/X=4 Ag Z0 22 2A0 WSS (0ECD TG 405) (ECHA)
OR=1-¥]

g 20 38| WUAUH0| 2EEX LS (ECHA)
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2 0oy DA AE Z IR BI80l 2ESX 2S5 (ECHA)

AH OF A g A3
NBLESRIA 0 224 1A
IARC : Group 1

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& U8

EU CLP @ Xt2 AS
O MANIZ HOIEA @ MM W &XFE 0128 SAXAAIE 210 LH(0ECD TG 478), X U DP—C.’—
2t SH(0ECD TG 484), MA W 2RI NEPE 0188 LAHAIZ 2N SH(0ECD TG 474), MA W =
St AT Ol&AIEZ SH(0ECD TG 475), MANIE BHOI@ECoZ JEX 23S (ECHA)

&4 NOAEL 5200 mg/kg, ZJ1&4 LOAEL 8200 mg/kg, OECD TG 415) (ECHA)

=2
O MASY @ HES 4oz SI=SH/ZIIEH/2ASE AE 20 HUE 80| US(LLS4H NOAEL 4000 mg/kg, =l
J

L SFRAUFA

02
00

23 (ECHA)

GLP) (ECHA)

H s2e 2380l &4

TG 471, GLP)
414) (ECHA)

&8 (0ECD TG 408,

O SEEIFIISH(1E &) : ENE 0188 Z7 =S4 A 20 = 28, 8% IS0l AMLUS
g2 £ = U3 (HB, SIDS, 1CSC)
O SFEFYIISH(EE &5) © HES A= =SS0 AE 20 XYA F&0| 22X
O solroid : Uz 88
7) 2-(3,4-0IZEAMOIZSZHA)NEECIHSAIA

O =84 =4

- &3 1 LD50 13161 mg/kg (12.3 mL/kg) Rat (OECD TG 401) (ECHA)

- Il : LD50 6741 mg/kg (6.3 mL/kg) Rabbit (OECD TG 402) (ECHA)

- Y . U2 88
O If 2AY = U324 : Rabbit / 500 mg / 2SHXH=(TOMES)
O A8t = &4 = =24 ENES AR & &44/X=24 AIg Z0 HIX=242 (0ECD TG 405,
O s87 wld - MU= 8iS
O m=e 22 @ JILIIOE HACE I/ WA AlE 20 22 1AM HEE (0ECD TG 406, GLP) (ECHA)
O g4

MM EAY - XE YUS

DEBLSRIAN - I S8

IARC : XtZ 88

O0SHA : Xt2 8l

ACGIH : Xt& 8i&

NTP @ K2 88

EU CLP @ Xt2 §AS
O HAKE HOIFE @ Invitro ZRFT HLANEESE 0/Set SENSHHOIANE 20 HA2S
(OECD TG 476) (ECHA), DIMEE 0/28 SAHSAHBOIAIE ZDt HAIZEH S22 2H 0l S4 (0ECD
(ECHA)
O MAISYH @ HEE 422 B0 2Y =S4 o7 21 MutHol MASHO0| 2= X 2S5 (0ECD TG
O SZFEdzEII=s4d(18 8) + 1z 88
O SEFEHFISH(BIE &5) + HEE HACE BIEAIREN AE 21 XNEXQ FE0| 2=
GLP) (ECHA)
O sglgoid + U2 88

12. &30 0ixe L&

b dHs4

1) 2
O og : Xtz 88
O &5 XUz 8ls
O x25% 1z 88

2) dHY
O olg : Xtz 88
O &5 U2 83
O x25% 1z 88

w
—

B L ] mr_n

-2-nEelt=

: LC50 464 ~ 999mg/L 96hr Danio rerio (ECHA)

: EC50 > 104mg/L 48 hr Daphnia magna (ECHA)

© EC50 > 101 mg/ 4 72 hr Desmodesmus subspicatus(ECHA)

U

MY e e

O1& : LC50 = 410 mg/ £ 96 hr Oryzias latipes (ESIS)
223 : EC50 > 100 mg/ 4 48 hr Daphnia magna (OECO TG 202 , Static, GLP) =X : ECHA
X2 : NOEC 12.5 mg/ 4 72 hr Pseudokirchneriella subcapitata (OECD TG 201 , Static, GLP) ¥ =X

5) [-(CIEIRESA)ZZEL]|ECIOIHNSA &Y

1-
O
O
O
4) 4 AR s Nz23Y
O
O
O

O O01& : LC50 >100 mg/L 96h Brachydanio rerio (OECD TG 203)(ECHA)
O 2% : EC50 >100 mg/L 48h D. magna (OECD TG 202)(ECHA)
O X8 : ErC50 , EbC50> 100 mg/L 72h Scenedesmus subspicatus (OECD TG 201)(ECHA)
6) Ot
O O{& : LC50 15.3 g/L 96 hr Pimephales promelas, NOEC 250 mg/L 120 hr Danio rerio (ECHA)
O 22& @ LC50 5012 mg/L 48 hr, NOEC 2 mg/L 10 d Ceriodaphnia dubia (ECHA)
O X8 : EC50 675 mg/L 96 hr Chlorella vulgaris, NOEC 5400 mg/L 5 d Skeletonema costatum (ECHA)
7) 2-(3,4-0IZAIAOIZ2 A ) ECIHS Al & 2
O O{& : LC50 ca. 180 mg/L 96 hr Oncorhynchus mykiss (ECHA)
O 2Z2t& : EC50 20 mg/L 48 hr Daphnia magna (ECHA)
O X8 : EC50 > 17 mg/L 72 hr, NOEC 3.2 mg/L 72 hr Desmodesmus subspicatus (ECHA)
Lh. &84 9 24

© ECHA



1) 2
O &84 . log Kow = -1.38 (HSDB)
O =284 : Xz o=
2) gy
O &8Y . N2 28
O =284 : Xz o=

3) 1-olg-2-mselr

O &84 :

O

Az a8
= -

= s

4) B AR Nz

O ™84 @ log Kow = -3.68 (Estimate)
O 2o : Xz els

5) [3-(HIEI AL SA)TZZ]|EOIHSAIA YD
O &2« : log Kow 2.1 (SIDS)

O 2old @ 12 *S8

O ®24 : log Kow -0.32 (1CSC)

O 2oid : Iz 838

3. 4-0IZSAIAMOIZ2ZEA) 0
: X}E HS

= kS

e es

= kS

SECIHSA At

O =54 : BCF 3 (Estimate)
O M2old @ U2 s

4) B 22 E X23Y
O ==4 : BCF = 3.162 (Estimate)
O 4204 @ U2 s

5) [3-(mEaeY AI)EE% ctOloI S Al &gl ol
O =584 : BC (

O M=2old @ =2

6) e
O s=4 : BCF 1 (ECHA)
O M=20oil4d : 74 % 5 d, Readily biodegradable (ECHA)

7) 2-(3,4-0IZAIMOIS2AA)NEECIHSA A S

O =54 : Iz 48
O M=2olld : 28 % 28 d, Not readily biodegradable (Read-across 10217-34-2) (ECHA)
ct. EZ0ISH
1) 2
iz gs

2) dHY
3) 1-oig-2-mselt=
4) BHA& 2RE XZ23Y
=0.
5) [3-(MEIIZESA)ZZZ]EOIHSAIAY
6) olet=

7) 2-(3,4-0IZSAMOIZ2AA)HEECINSA A

Or. 2
1) 2

2) dHlY
3) 1-oilg-2-mselt=

4) B4 225 Az23Y
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6) olet=
PA3=3

7) 2-(3,4-01ZAAMOIZ2Z

PNI=IEA

[

Z]ECOISAZY A

13. HIJIAl F2ArE

b, HolgY

- HJlE2 ZLHESII0 220t

0 HoI
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=

H :
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=

&8 X el X+, B

ol
=2

[0

Jt.
Lt.
Ct.
ct.
Ot.

=2

A Xt

s 28

DOT & DIEt 77
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5) [3-(HEIZZ=SA)EZZZ]ECIOINS A& Q!
HES3XN2E : g els
SiIottHAa=Z @ dilY A8
2elta=dsd - g s
NOSAZTIUAESE @ Y A8
SaAZZrUasE oY AS
LEIELEEEE Y els
SIEIIELEESE @ WSS
SgaeiidRisd @ ddels
SHUAMBIOMPSMMEUAZE : g S
6) OlEt=
HMESSXN2E : g els
SIOIHAZ2E @ oig 28
2e|AaRESE @ g As
SUSIAETULEE @ WY AS
SHAZHAUNASE @ Y US
CEIIELEESE @ IESTWA © 1000 ppm
SIEIIELEEE2E @ HEgelsS
SgaeiidRisd @ ddels
SHUAMEINM (PN EUNASE @ dHgE

7) 2-(3,4-0IZAAOI 22 ) NS ERANS A MR
MESBUSE : HY 218
SIMHASE ¢ g es
BRAYNRHSE : HY o3
HUSAZHOMSD ¢ HY oUS
SLAVBVHASE : WY AS
=EIIELEB WY 98
sellEgEEd WS
SYUBRGARHEE : HLAS
THOMEDINPMUEHASE © el

L. sist2mseigd s R C e 81

1) 2
JESE ¢ HgE
NRSHEN S=E BH : Y %S
RS23 ;Y %S
WEE R e
ENELIE TN
HESEAUNSE : HY o8
ADUHISE : HE 81
soteE : aees

2) geiHly
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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/19

NCIS; http://ncis.nier.go.kr/
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ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
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http://ncis.nier.go.kr/
https://echa.europa.eu/information-on-chemicals/registered-substances
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- HSDB; https://pubchem.ncbi.nim.nih.gov/

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

- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SISI2EMPAALY 2EISANSRA(http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
ASESHBHCIANAE | AYUBTHE (http://hazmat .nema.go . kr)
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