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. 2o AL 28
24 =4 (acute toxicity) dF P24 (ATEMIX :1935.757<= 2000)
24 =4 (acute toxicity) S FE3(SI1) (ATEMIX :7.124<= 10)
MA= XM (reproductive toxicity) 18
alet & &4/s N24822 (serious eye damage/eye irritation)
At & &4/s N24822 (serious eye damage/eye irritation)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3792.751<= 5000)
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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
=



AAOIMEAY T = UAS
NBLSRIA 0 2248 1A
IARC : Group 1

OSHA @ Xt& 88

ACGIH : A3

NTP @ tE S
EU CLP : Xt2 3

O MANE BOIRA : MH W SX2ES 0188 SHIIAAIE 2D SH(0ECO TG 478), MK Lf DIRAS 0188 ARAIY
2D SH(0ECD TG 484), M U ERE NS 0/88 AXAHZD S4(0ECD T6 474), MH U ZRE BLHEE 0
Sat M OIAAIZZI SH(0ECD TG 475), MAME HOIRLCR 2REX %S (ECHA)

O MASH | HCEES (A2 LLSH/ZDIEL/RHSH AE 2 SOE SS0| §S(LLSH NOAEL 4000 no/kg, &
JI84 NOAEL 5200 mg/kg, XJ1E4 LOAEL 8200 mg/kg, OECD TG 415) (ECHA)

O SHENIIISH(18 =&) : ENE 0188 J7 SH AF 2 = By, ¥F IS0/ AMUAS. SZNFN0 8
2 £ # US (HSB, SIS, 1CSC)

O SHENIIISH(HE &) : ¥CE U UREYS0 AR ZI AYXO 0| X LS (ECH)

O 2Ry : U2 oS

6) 2-(3,4-0IZAIAIOI 22 &) L EIHS Al A

O 24 =4

- Z7 : 1050 13161 ma/kg (12.3 mL/kg) Rat (OECD TG 401) (ECHA)

- Al : L050 6741 mg/kg (6.3 mL/kg) Rabbit (OECD TG 402) (ECHA)

- &Y X2 es
O I% SA4 £ N34 : Rabbit / 500 ng / 248t X= (TOMES)
O M8 & &4 = 424 : €I Y02 = £44/X34 AIF 23 HINHZLL (0ECD T6 405, GLP) (ECHA)
O 587 HYH : NE oS
O I g : JIUIIE SR II% US4 AIY Z3 22 1AN HZE (0ECD T6 406, GLP) (ECHA)
O oy

srelotEBAUY ¢ 2 oS

DBESRIA : K2 S

IARC : K2 8ls

O0SHA @ Xt2 8l
ACGIH : Xt& 818
NTP @ K2 8l8
EU CLP @ Xt2 S

O MAMI BHOI2E @ Invitro ZRF HHIAHIZE 0/2s SUXNSHHOIAE Z20 HAIZ2HH 222 22el0l &4
(OECD TG 476) (ECHA), DIMES 0I28 SAHSHHOIAIE 20 HAIZEH 2 2H 801 4 (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 soRold : Utz 23
7) 2-FSANUES
O =24 s4
- &3 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)
- I : LD50 >2000 mg/kg Rat (ECHA)
- &9 : Vapor LC50 >7.4 mg/ ¢ 7 hr Rat
O LT 2Ad £= N34 ENIE 0|88 NN AI® 210 SEHU= 22 GHS JIEWME DX Z2L A=40l
Qe Ho=Z EHGHI)| 528 EU Method B.4 (ECHA)
O Ast & &4 = U240 =XAN=8AI8 20 2UAXN2X= 2.6, EMSE 0.56, ZURS 1.82 A=40| Jes A2
LIEHES OECD TG405, GLP (ECHA)
O &8J ey + [tz s
O I8 H2E @ JLIIOE 0l8s IIRULIHAIE Z0 Hleld (0ECD TG 406, ECHA)
O g4
MHOIMBAHY - X2 QS
NELSEIA 2
|ARC : Group 3
OSHA @ Xtg 28
ACGIH : A3
NTP @ X2 S8
EU CLP @ XtE &8

O MAME SHOIFY : A2 DIM2SS 0|86 SAHSHHOIAISE0ECD T471, ZRE HZE 0128t Ml 04 AIZ0ECD
TG473 23t 24, MW X8 g L) TG474 Z10F S4 (ECHA)

O MAISH @ 2M0 Ma=sH SRH A, MAs SO ISOZ NOAEL(R2S4)=720 mg/kg bw/day, A7
SH 2ZAZ NOAEL(F1, F2)=72 ki MASHN s gage 22X A4S, HEES 0188 LL=HAIE(0ECD
TG414) 21 gE=4 L J|g FE0| & 0 mg/kg bw/day, NOAEL(ZIJI&E A )>200 mg/kg bw/day
(ECHA)

O SHEEMIISH(1E &) : OIIRAZE 0|28 SEIIH N34 A€ Z1 RD50 2818 ppme 2 Z A L= 22HX=20] OF
Ll 2102 LIEFE (ECHA

O SHENFISH(EE &) © HEE 0188 902 Y= 2SS AIE 0ECD TG408 Z 0t E& HelAAHNA 2+, 22kol Al
HEQIAO 2ELUCL Rolist &S HEEX 2£S. NOAEL #=31<69 mg/kg bw/day, NOAEL 2+321<82mg/kg bw/day OIRAS
0lEst 90Y EYULIESHAIE 0ECD TG413, GLP 2Dt EMsHN HSO 2 NOAEC<31ppm (ECHA)

O gelrdid : Nz 88

12.

30 0IxXes g

Ot MElS4
1) ¥HY

O o0& : Uz 83
O 223z 2 A2
O x5 : 128 g8



2) 2
O 0% : Uz 98
O 22z Xz s
O =2 : Xz 9=
3) 1-0lg-2-mZ20=
O OI& : LC50 464 ~ 999mg/L 96hr Danio rerio (ECHA)
O 2% 1 EC50 > 104mg/L 48 hr Daphnia magna (ECHA)
O X2 : EC50 > 101 mg/ £ 72 hr Desmodesmus subspicatus(ECHA)
4) B0 AR5 Nz3Y
0= : LC50 = 410 mg/ £ 96 hr Oryzias latipes (ESIS)
22t 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) o=
& : LC50 15.3 g/L 96 hr Pimephales promelas, NOEC 250 mg/L 120 hr Danio rerio (ECHA)
2215 1 LC50 5012 mg/L 48 hr, NOEC 2 mg/L 10 d Ceriodaphnia dubia (ECHA)
& : EC50 675 mg/L 96 hr Chlorella vulgaris, NOEC 5400 mg/L 5 d Skeletonema costatum (ECHA)

—(3,4-0IZAIAOIZS 2 A )L ECIHSAl & 2

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

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

: EC50 > 17 mg/L 72 hr, NOEC 3.2 mg/L 72 hr Desmodesmus subspicatus (ECHA)

ANOlE =

: LC50 1474 mg/ ¢ 96 hr Oncorhynchus mykiss(OECD Guideline 203)
: EC50 1800 mg/ ¢ 48 hr Daphnia magna(OECD TG 202)

© EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201)
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£Q §Q
olo ol

=2
O &Z4 : log Kow = -1.38 (HSDB)
O

o
2old - Nz SS

. log Kow = -3.68 (Estimate)

F=2 A : log Kow —-0.32 (1CSC)

=
Zold - U2 S

= kS

3,4-CIZAIAOI S22 MEECINSA AR

FS4 1 0.81 log Kow (25 ° C, pH=7, BASF standard method)
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: BCF 1 (ECHA)
: 74 % 5 d, Readily biodegradable (ECHA)

2]
—
’\

-(3,

J}

—0IZAIANOIZZHA )OS ECIHSAI A
d Uz 84S

o kS

oled : 28 % 28 d, Not readily biodegradable (Read-across 10217-34-2) (ECHA)

0% Of
AL Hi -

\,
OOr\l) OON OO0
0z OF i1
HT S

o ILEL s

ol : 90.4 % 28 day (OECD TG 301G)

: ECHA



ct. EL0ISHE
1) SAHY

iz s

2) 2

iz s

3) 1-olg-2-mselte=

iz s

4) B0 AR s Nz
Koc = 0.02698 (Low potential for soil adsorption)

5) degs=
iz s
6) 2-(3,4-0IZSAIMOISZAA)NEECIHSA AR

iz s

7

~

2-FEANUES

iz s

OF. JIEt Soff g&
1) SdHY

2) 2

3) 1-olg-2-mselte=

4) B4 AR E Nz23Y

5) g2

6) 2-(

LA-OIZAIAIOI 22 A IEECINSA AR

7) 2-FSANUES
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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://hpvchemicals.oecd.org/ui/Search.aspx
- SISISAAMBAIAY ) 2 SHWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
- ASESHBACIANAE, AYUBTWAE (http://hazmat .nema.go.kr)
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