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2) 2
O =24 s4
- Z3 : LD50 > 90000 mg/kg Rat (LDSO > 90 ml/kg) (HSDB)
- &1 : Xz %S
- &g Xz A3
O If 244 = U348 Uz g3
O ast & &4 T= U324 X2 els
O &8J ey + [tz s
O m=2 ey @ Xz A8
O g4
MHOIMBAHY - X2 QS
NELSEIA @ X2 88
IARC @ XtE *AS
OSHA @ XtE 28
ACGIH : X2 88
NTP @ UtE Q8
EU CLP : XtZ 23
O MAMIEZ HOI2Y @ g 88
O dAaSH @ Xg 238
O SEEXHIISH(18 &) © U2 g3
O SHEARFISH(Es &) Nz g
O &owolld : Itz 23
3) 1-olg-2-mEelte=
O 24 =4
- &3 : LD50 1350 mg/kg Rat (Thomson)
- Z1 : LD50 >2,000 mg/kg Rat (GLP, ECHA)
- &2 : aerosol LC50 >5.1 mg/L/4hr (GLP, ECHA)
O Ig 244 = U324 @ U2 g8
O dst & &4 = U234 @ ENESE A2 =0 As &4 o2 (ECHA)
O 887 MHely + [tz g3
O 0% H2I4 : Mouse Local Lymph Node Assay : HIZt2I4A (ECHA)
O g4y
MHOIMEBAHY X2 S8
NEELSEA : X2 88
IARC @ XtE %S
OSHA @ Xt& 88
ACGIH @ Xt& 8isS
NTP @ XtE S8
EU CLP : Xt& 8IS
O MAHE BOI24 : In vivo chromosome aberration assay — &, in vitro mammalian cell gene mutation assay —
S (ECHA)
O MAISM @ AFZOl MAl HSH OISt 2= ACLE, LA FHol B S0 (L4 6~20
A 2 EA Z B0 AFZS] SOrESH OtLlet L&D S230 ChYst D& LMo K98 SIt)
&, AHOl, &2 HMS S 2 S40 2340 Ul M25e Ads I S0l 2. (
O SEEHMIISH(17 &) : U2 U3
O SHEMFISH(Es &5) : Nz oS
O EoRod : Itz 8ls
4) B0 24D F Nz
O 24 =4
- &3 : LD50 = 2900 mg/kg Rat (GLP data)
- 30 Xz 288
- 52 : 2 g8
O LR 2AY T= N=d - HUOA GLP=AS TR X=4 0ECD Guide-line 404 AIEOIA X=40I Ot
O dst & &4 £= N34 @ S0 GLPE2A2 = Xt=4& 0ECD Guide-line 405 AIE0IAM Xt=4 OtE
O &8 U2s @ iz g8
O LIS 224 : JILIOHII QM H GLPEHCS| HISR2ES ASEUA 224 ot
O gad
AAOIMEAY T = AS
NELSRIA : Xz 88
IARC : Xt& 88
OSHA : XtZ g8
ACGIH : A4 (Zirconium compounds)
NTP @ XtE els
EU CLP : XIZ 8IS
O MAINII HOIRA @ AEZU DIMsS(a24et) HoIFY AIE0AN S4
O MASH @ Xg el
O SHENMISH(1E &) : U2 *S8
O SHEXNYIISH(E=E =8) © Xs U8
O sgRold : Itz g3
5) GIE=
O =24 =4
- &3 @ LD50 6200 mg/kg Rat (HSDB)
- Z10 : Xz A2
- £¢ : Vapor LC50 124.7 mg/L 4 hr Rat Not classified (OECD TG 403) (ECHA)

= N34 1 E)E Hacez 1R RAY/N=4 AIE Z0 U324
CEVE HECZ = =44/ISE A" 20 72 2A0
[u]

09 4T oo rov 4r
U

el HE ANE 2D S8D| -0l HELX %S (ECHA)
UOIA - DIRA AIE Z20 O/ HeH0| 2E X ES (ECHA)
A

00000
e E o 0z E

o) AEUA 2H HMS
b OIEED, Sol &g 2H Dl
ECHA CLH Report (2011))

OECD TG 404, GLP) (ECHA)

(
e

[=13
=]

(OECD TG 405) (ECHA)

=2
=

2k
=



O MAME HOIFY : MX L EXFE 0128t SAXAAIE Z0t LM (0ECD TG 478), MA W OIRAS 0188 ATHAIE
Z0 S4(0ECD TG 484), MH L ZRF HNEPE 0|28 AHAISZ 0 SH(0ECD TG 474), MH W ZRE S+HMEZE 0|
S5t MR OIAAEZ 0 SAH(0ECD TG 475), MANE HOIAHOZ 2R £S (ECHA)
O MAISH @ HEE (A0 UIYESH/EIIEL/2HSHE AE 20 EOUE IS0 AS(LLS4 NOAEL 4000 mg/kg, =
J|& NOAEL 5200 mg/kg, =J1&4 LOAEL 8200 mg/kg, OECD TG 415) (ECHA)
O SHENIISH(1E &) : ENS 0188 E7 S4 AME 20 & 9, A IS0l AMEAAS. SZTAFAH &
£ & & AS (HSB, SIDS, 1CSC)
O SHENIIISH(Es &) : HEES HACR BI=EEUEN AIE 20 XIYEQ Hs0| 2HEX £E (ECHA)
O &oRold : Iz 83
6) 2-(3,4-0IZAIAIOI S22 A )N ECIHS Al A
O 24 =4
- Z3 : LD50 13161 mg/kg (12.3 mL/kg) Rat (OECD TG 401) (ECHA)
- ZT : LD50 6741 mg/kg (6.3 mL/kg) Rabbit (OECD TG 402) (ECHA)
- Y . U2 88
O LT 244 = X324 : Rabbit / 500 mg / 2F5HXF=2(TOMES)
O &gt & &4 T= U234 @ E)E Hacz & &44/I=34 AIE Z0 HIX=342 (0ECD TG 405, GLP) (ECHA)
O 887 Moy : [tz gs
O I8 naly : JIUIOSE a2 T2 0oy A" 20 22 1A0 oil=e (0ECD TG 406, GLP) (ECHA)
O ga4d
AHOIMEBHY X2 9SS
D2LS20AM 0 X2 g8
IARC : Xt& i3
OSHA : Xtz el8
ACGIH @ Xt& 18
NTP : Xt2 88
EU CLP @ Xt& &S
O MAMI BHOI2E @ Invitro ZRF HHIAHIZE 0/2s SUXNSHHOIAE Z20 HAIZ2HH 222 22el0l &4
(OECD TG 476) (ECHA), DIMEZ2 0|26t SASHBOIAIE 20 A=A |22 2AHA0 S4 (0ECD TG 471, GLP)
(ECHA)
O MASH @ HEE HACZ HOH 22 S4 o7 Z0F MBHNQl MASH0| HEZX &S (0ECD TG 414) (ECHA)
O SEERFISH(18 &&) © Uz g3
O SEFHEAEFIISH(BIE &) ¢ HEE HACE BISAREN AE 20 XIEFQ F&0| 2= X £ (0ECD TG 408,
GLP) (ECHA)
O goRdid @ Iz A2
7) 2-REANMEHS
O 24 =4
- A3 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP) EU Harmonised Category 4 (ECHA)
- A0l : LDb50 > 2000 mg/kg Guinea pig (ECHA)
- &¢ : vapor 10 mg/L < LD50 < 20 mg/L EU Harmonised Category 4 (ECHA)
O I8 2AL T= U240 E)) AE8Z0 020 A=48 &€ (ECHA)
O dst & &4 &= U234 @ ) A2 =0l A =28 422 (ECHA)
O 387 H2UH : Nz els
O I8 H2E @ JLIIOE 0l8s IIRULILAIE Z0 Hleld (0ECD TG 406, ECHA)
O g4
AHOIMEHY - I 2 S
DEL-SEDA - g 2
IARC : Group 3
OSHA : Xt& 8gls
ACGIH : A3
NTP @ & Q8
EU CLP : Xt& S
O MAMHE SHOIYY : AISEZ2U DIMSS 0|86 SAHSHHOIAIE0ECD T6471, IR E MHZE 0128t Ml 04 AIZ0ECD
TG473 20 S, MU ZRF SFHEZE 0188t ASHAISO0ECD TG474 Z210F S4 (ECHA)
O MASH @ 2HIU MASHAIE(NTP) 20, SR 24, MAls 52 &2 2 NOAEL(R 254 )=720 mg/kg bw/day, AHJI
SH ZAZ NOAEL(F1, F2)=720 mg/kg bw/day, MAISHN St S HELX %S, HEE 0828 LSS AIE (0ECD
TG414) 2 =M L IS IS0 2EHEX LS NOAEL(ZZ)=100 mg/kg bw/day, NOAEL(ZEDJIE 4 )>200 mg/kg bw/day
(ECHA)
O SEEXNMISH(1E &) © U2 g3
O SHENFISH(PE &) © HEE 0188 902 SI=Z 2SS AIE 0ECD TG408 Z 0t X & HelAAHNA 2+, 22tol Al
HLAOIA0 HELUSLL Rolist &2 HEC X A£S. NOAEL £24<69 mg/kg bw/day, NOAEL 23i<82mg/kg bw/day OIRAES
0lEst 90Y EYULIESHAIE 0ECD TG413, GLP Z2 0t EMstX HSO 2 NOAEC<31ppm (ECHA)
O EoRdd @ U2 A2

AAOIMEAY Xt
NELSTRIA
IARC : Group 1
OSHA @ Xt& 88
ACGIH : A3

NTP @ Xt& U8
EU CLP : Xt& &S

12.

30 0IxXes g

N
—

Ot MElS4
1) 2HY

O 0F : g 83
O 47 U8 83
(ORES PN =}

© 1o
<
n
P}
1}
€0
00



O 22z U2 8=
O =2 : 2 9=
3) 1-og-2-mZeCte=
O OI& : LC50 464 ~ 999mg/L 96hr Danio rerio (ECHA)
O Z2&Z 1 ECS0 > 104mg/L 48 hr Daphnia magna (ECHA)
O X2 : EC50 > 101 mg/ £ 72 hr Desmodesmus subspicatus(ECHA)
4) BN AR s Nz
0= : LC50 = 410 mg/ £ 96 hr Oryzias latipes (ESIS)
2232 1 EC50 > 100 mg/ £ 48 hr Daphnia magna (OECD TG 202 , Static, GLP) %=X : ECHA
X2 : NOEC 12.5 mg/ ¢ 72 hr Pseudokirchneriella subcapitata (OECD TG 201 , Static, GLP) * =X
5) dlet=2
& : LC50 15.3 g/L 96 hr Pimephales promelas, NOEC 250 mg/L 120 hr Danio rerio (ECHA)
2257 1 LC50 5012 mg/L 48 hr, NOEC 2 mg/L 10 d Ceriodaphnia dubia (ECHA)
X2 : EC50 675 mg/L 96 hr Chlorella vulgaris, NOEC 5400 mg/L 5 d Skeletonema costatum (ECHA)
—(3,4-0IZAIAOIZ 2 A )L ECIHS Al & 2

(o)
OOOm OOOr\: O00Og OOO

01% : LC50 ca. 180 mg/L 96 hr Oncorhynchus mykiss (ECHA)

22t2 : EC50 20 mg/L 48 hr Daphnia magna (ECHA)

Z& : EC50 > 17 mg/L 72 hr, NOEC 3.2 mg/L 72 hr Desmodesmus subspicatus (ECHA)
7) 2-HEANNES

01& : LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)

22t& : EC50 1800 mg/ 4 48 hr Daphnia magna(OECD TG 202) (ECHA)

X8 : EC50 911 mg/ £ 72 hr Selenastrum capricornutum(OECO TG 201) (ECHA)

L. &4 2 2olld

1) 9¢ I‘:.—l-_'x
O &84 : Xz 83
O =old : Uz els
2) 2
O &84 : log Kow = -1.38 (HSDB)
O =dld : Uz el8

3) 1-0Ig-2-mEe0=
O &FH X2 438
O 2dld : 12 4S8
4) BN A2 E X223
O &24 : log Kow = 73.68 (Estimate)
O 2dld : 12 4S8
5) Hlgs
O &84 : log Kow -0.32 (1CSC)
O =dld : Uz el2
6) 2-(3,4-0IZAIAIOIZ22 A ) ECIHS Al & 2
O &RY 2 A8
O 2Bdid @ 2 A2
7) 2-FSEAME
O &24 : log Kow 0.81 (25° C, pH 7, BASF standard method) (ECHA)
O =2od : Uz a2
Ch. ME=s54
1) Sy
O =54 : Iz 42
O MEHY : NE g8
2) 2
O =54 : X2 g8
O MZdd @ Xz AS
3) 1-0g-2-1wE2Cl=
O =4 : BCF 3.162 (Estimate)
O MEHY : NE g8
4) BN A2 X223
O =s=4 : BCF = 3.162 (Estimate)
O dZdd @ Xz 23S
5) dlgts
O =54 : BOF 1 (ECHA)
O =54 : 74 % 5 d, Readily biodegradable (ECHA)
6) 2-(3,4- 0|I¥AII\IOI3§°"’§)MIEEEINIEAIQQ
O =54 : Uz 428
O M=2oi4 : 28 % 28 d, Not readily biodegradable (Read-across 10217-34-2) (ECHA)
7) 2—%’%/40"'3%
O =54 : Xz 838
O g%@Hé‘ : 90.4 % 28 day (OECD TG 301G) (ECHA)
. E0lsH
1) Sy
iz gs

: ECHA



3) 1-oig-2-mselte=

4) B¢ 2R Nz

Koc = 0.02698 (Low potential for soil adsorption)
5) olet=
e g8

6) 2-(3,4-0IZSAIMOISZHAA)NEECIHSA AR

7) 2-REANMES

OF. JIEH ol &t
1) ¥gHY
Xz ges

=2 S

2) 2
3) 1-0lg-2-mE2IC=
4) EHYF AQE XZ2IY
5) OE=

6) 2-(

LA-OIZAIAIOI 22 A IEECINSA AR

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

13. HIIIAl =2 ArE
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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.nlim.nih.gov/
EPA; https://pubchem.ncbi.nlm.nih.gov/
SIDS; https'//hpvchemica\s oecd.org/ui/Search.aspx
SISISAMBAIAE, ISP st (http://ncis.nier.go.kr)
ECOTOX Database, EPA(http.//cfpub.epa.gov/ecotox)
International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
- ASESHBACINAE, AYUETNAE (http://hazmat .nema.go.kr)
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