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2.2.4.1. Kl

P201 AtE M FHg &N E EE0IAL.
P260 2&-8-ItA-OIAE-BJ|- ALY 0|E &206tAl OtAI2.
P264 FHe =ll= Fae FRAE EXNHol A2AL.
P270 Ol HIZ= AtEe MHUl= HIALE, OFAIHLE SAHOHAI OHAI L.
P280 ESHA-EBIO-BotH-0tHESAE HEOIAIL.
P285 BJ|Jt & Xl 2= RUHAN=E S5 BESHE HE0HAIL
2.2.42. s
P304+P341 S0t SE0| HARAH &lEs BI|IF YeE R22 £I|11D SEGH| #2
AAHE SHE S FOHAIL.
P308+P313 L& = EF0| RATH Q&M XAH-FO|E BIOA|IL,
P309+P311 LEZHU SEHES L)X 2SI 2 (AN MES BHOAL.
P342+P311 S EJ| A0 LIEIUH 22D 2H(2J A2 RE S EOAIL.
P302+P352 LIR0 22T L2 HIS2A S22 A 2AI2L.
P333+P313 L|IRA=4 L= B0l HEILIH oS H Ol £X|-XAAHS FotAIL
P363 CtAl AIEH QZE 2I=2 M EGHAIL.
2.2.4.3. &
P405 L =0t MEGHAIZ.
2.2.4.4. HJ|
P501 (& EHA0 HAIE WHE Oet) LHE2 &J12 HIJIoHA 2.
2.3. fol-RI84 ERIIE0 28X = JIEL |Fol-AE8H
Ot & H (Arc Ray) & ATHE{(Spatter)= &t IR E &&4AIZ &= US.
HIIZEU 2st HNMAIDE REE = US.
X MEHW et Roi-F8E EEI/F NETF QCOE, 2HNEE IEE J/AHE
o NFPARIE 1 o 3174 B2
14 > t2gs | nass
(Iron)
o=
2)(g—h‘:r,omium) 0 NEES 0
Al
) t’l\llikel:Raney nickel) 0 REAS 1
N =
" Tieniim Diowige) | © | XS | 0
=N
5)(§i|i2(£§1 Dioxide) 1 0 0
ot2}
6) (Morganese) 0 =t 1
7) Qi? II‘E_T_’_ﬁ. 0 : 0
(Zirconium Oxide)
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55 ~ 65
10~ 14
3~5
1~3
1~2

20 ~ 24
0.1 ~0.9

EU No. / KE No.
231-096-4/KE-21059
231-157-5/KE-05970
231-111-4/KE-2581
236-675-5/KE-33900
231-545-4/KE-31032
231-105-1/KE-22999
215-227-2/KE-35630

Cas No.
7439-89-6
7440-47-3
7440-02-0
13463-67-7
7631-86-9
7439-96-5
1314-23-4
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8.1.1. E(Iron)
O =2W A& : TWA tmg/m

O ACGIH #d : Xt=8l5

O MISN =)= U428l
8.1.2. 3= (Chromium)
O 22U 78 : TWA 0.5mg/m' (2%)
O ACGIH #& : TWA 0.5mg/m’
OMEsIY L 2)|&: AzadsS
8.1.3. LIZ!(Nickel ; Raney nickel)
O 22U 738 : TWA 1mg/m (25)
O ACGIH 7& : TWA 1.5mg/m’
OMEsIy 2= Azas
8.1.4. Ol &t3LE| Eb& (Titanium Dioxide)
O =2 78 : TWA 10mg/m 2o 2
O ACGIH =#& : TWA 10mg/m’
OMESIN 2)|1& Az
8.1.5. &tk A (Silicon Dioxide)
O =Wl 78 : XA=Ze2
O ACGIH & : Xt=28l3
OMEsIY L 2)|&: Azad3
8.1.6. &2+(Manganese)
O =W 78 : TWA 1mg/m, STEL 3mg/m’ (&)
O ACGIH #& : TWA 0.02mg/m*, TWA 0.1mg/m’
OMEsIy L &2)|&: Azals
8.1.7. &3 XI2 2 & (Zirconium Oxide)
O =W #& : TWA 5mg/m, STEEL 10mg/m X 22&s L
O ACGIH =738 : : TWA 5mg/m, STEEL 10mg/m’
O MBS 2)|&: AMHgslS
® 28 8
O =2U =73
- TWA : 5mg/m’
- STEL @ -
8.2. - &&¢l
N3 AE Stle FHal & &3S okl OtAl L.
QIE 2= =2 SAl MAGHA L.
QHEE =2 THAIE & BIEA| MEGHAIL.
SA M MY ES AOAL
8.3. MAE I&N &g
= 28Y UE St =24 BHIIEXIE AIESoHAIL.
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of Pharmaceuticals and Cosmetics Division dated September 11,
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- ACGIH : A4 (Zirconium and compounds, as Zr)

O MAHIE HOIAH
invitro O|ME2 0|2&t SAHSHBIO0IAIE S4 (OECD Guideline 471
(Bacterial Reverse Mutation Assay)) (GLP),
invitro ZR & HLMEE 0|26t MK OIAAIE S4 (OECE Guideline 473
(In vitro Mammalian Chromosome Aberration Test)) in vitro ZR S BIZAMEZE 0/t
SEX SHB0| AIE 84 (OECD Guideline 476 (In vitro Mammalian Cell Gene
Mutation Test)) (GLP)

O MAal=sH
SHE (/)0 MAISH AIE 21 0l 21F 81 S, NOAEL : = 1000 mg/kg bw/day
(OECD Guideline 422 (Combined Repeated Dose Toxicity Study with the Reproduction /
Developmental Toxicity Screening Test), GLP)

O SJEZFAII=H (18 &)
HE()E oz SESLH(EF) AIEZ D Helst® B 280X AUAS
LD50 >5000 mg/kg bw (OECD Guideline 423, GLP)

ERFIISH (8=

HAES SN &0 =S4 A+ 20 0lF8 21t S,
NOAEL : = 1000 mg/kg bw/day (actual dose received)
(OECD Guideline 422 (Combined Repeated Dose Toxicity Study with the Reproduction /
Developmental Toxicity Screening Test), GLP)

O goRold : A=AUS

O JIEt 7olld S : AH=28S

12. 830 0IX= S

X XE0 #5H A}
12.1. dEi=4
12.1.1. E(Iron)
ORGES
LC50 13.6mg/£ 96 hr (Danio rerio, LCO, 96h, &gt;100,000mg/L, FAt2Z : 51274-00-1,
OECD Guideline 203, Brachydanio rerio, LLO, LC50, 96h, &gt;10,000mg/L, SAIS & :
18317-61-9) x =X : ECHA
O 223 : ECHA EC50 & gt;100 mg/Z 48 hr Daphnia magna
(FAF22Z : 1309-67-1 OECD TG 202) % =X : ECHA
O X7 A=2US
12.1.2. 2&(Chromium)
O0RF, &7, =27 NH=8US
12.1.3. LIZ(Nickel ; Raney nickel)
O 0{& : NOEC 1.1 mg/4 ~ 0.04 mg/¢ Brachydanio rerio % &X : OECD
O g7 A=28lS
O X5 1 88.2 48 Ni L—1 Pseudokirchneriella subcapitata % £X : SIDS
12.1.4. Ol &FSHEIEFE (Titanium Dioxide)

Al
N
59
10
0
!
1
0%
0
NI
g
S
y
Ty
N
S
0
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12.1.5.

12.1.6.

12.1.7.

O & : LL50 &gt;100 mg/L 96 hr Oryzias latipes (OECD TG 203)
O 228 : ECH0 &gt;100 mg/L 48 hr Daphnia magna
(48h—-EL50Daphnia magna&gt; 100 mg/L, 48h-EC50&gt; 100,
48h—-EC10=91.2 mg/L, OECD TG 202)
=8 ErL50&gt;100 mg/4 72 hr JIEt (Pseudokirchneriella subcapitata, 8 & &, X441,
72h—EyL50&gt;100 mg/L XI==4], OECD TG 201) %=X : ECHA
2 (Silicon Dioxide)
: LC50 5000 mg/2 96 hr
£ : LC50 7600 mg/L 48 hr
- EC50 440 mg/L 72 hr
(Manganese)
1 LC50&@t;3.6 mg/4 96 hr Oncorhynchus mykiss
(OECD Guideline 203, GLP) ¢ &X : ECHA
: EC50&gt; 1.6 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) % & X : ECHA
: ECH0 4.5 mg/L 72 hr JIEt (AME S : Desmodesmus subspicatus, OECD TG 201,
GLP) % &X : ECHA

O

-

Uy o 4

olN N o B

O pw O O O
v

n

A0
Y

X2 2= (Zirconium Oxide)
& : LC50&gt;100 mg/4 96 hr Brachydanio rerio (OECD Guideline 203) x & X: ECHA
222 EC50&gt; 100 mg/L 48 hr Daphnia magna (EU Method C.2 Acute Toxicity

for Daphnia), GLP) & X : ECHA
O =5 : EC50&gt;100 mg/£ 72 hr JIEF (Desmodesmus subspicatus, OECD Guideline 201
(Alga, Growth Inhibition Test), GLP, SAI=2&) x =X : ECHA

122 8548 & Eolld

12.2.1. E(Iron)
O &8Y, 2ol : =S
12.2.2. A& (Chromium)
O &2A :0.23 log Kow ¥ =X : Chemsrc
O 2old : MI=8ls
12.2.3. LIZ!(Nickel ; Raney nickel)
O &24d, 2ol XI=elsS
12.2.4. 0| &FSHEIEF&=(Titanium Dioxide)
O &2d, 2ol XA=elsS
12.2.5. &tgk 7 A (Silicon Dioxide)
O &&= 4 :log Kow 0.53
O S2ld : X283
12.2.6. 22H(Manganese)
O &RY, 2olld - XI=9US
12.2.7. &3t XI2 2 & (Zirconium Oxide)
O X=24H, 2olld - [tzgls
12.3. 24
12.3.1. E(Iron)
O ==4d, MEold : XI=gS
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12.3.2. A& (Chromium)

O =54, d=dd : Az8sS

12.3.3. LIZ (Nickel ; Raney nickel)

O s=54, M2HL IS

12.3.4. 0| AFSHE| Eb& (Titanium Dioxide)

O L7=/\—| /\H‘=’OH/\-| : I}EO—I%

O

12.3.5. &3k A (Silicon Dioxide)

=4 BCF 3.162

Mol AIZ2US

12.3.6. & 2H(Manganese)

s=4:<81 % =X : NITE

M=o A :IPESIS

12.3.7. &3t XI2 2 & (Zirconium Oxide)
s=41:0.64 (L/kg) ¥ =X : ECHA

12.4.1. E(lron) : log kd = 5.3 % =X : ECHA

12.4.2. AE(Chromium) : XAtI=28lS
12.4.3. LIZ(Nickel ; Raney nickel) : XI2 S
12.4.4. 0| AFSHE|EFs (Titanium Dioxide) @ X2 S

L

ol
12.4.5. &H3H71 A (Silicon Dioxide) @ N2 1S

at2H(Manganese) : kd = ca. 994, OECD TG 106 x =Xl : ECHA
12.4.7. &t XI2 2 & (Zirconium Oxide) : A28l
12.5. JIEt SoiEs
12.5.1. #(Iron) : X288
12.5.2. A& (Chromium) : Xt A2
12.5.8. LIZ(Nickel ; Raney nickel)
HE NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, 1 & NOEC40d=0.0036mgNi/L
= A= & nickel dichloride
SH S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, =tHS= NOEC40d=0.040mgNi/L
S A= & nickel dichloride ¥ &X : ECHA

12.5.4. Ol &AHSHEIEF& (Titanium Dioxide) @ A2 S
12.5.5. &t3t# A (Silicon Dioxide) : Xt2 S
12.5.6. 22H(Manganese)
22 S Ceriodaphnia dubia : NOEC = 1.7 mg/L 8d OECD TG 211, GLP
01 & Oncorhynchus mykis : NOEC = 0.77 mg/L 100d
= Dltylum brightwellii : EC50 = 1.5 mg/L 5d % =X : ECHA, NITE
12.5.7. &t XI2 2 & (Zirconium Oxide)
22, Scenedesmus subspicatus, NOEC 72hr 32mg/L, OECD Guideline 201, Alga,

Growth Inhibition Test, GLP x =X : ECHA

13. HIJIAI =2JArg}
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15.2.4. Hol=2cI 80l 2

16.2.3.

=
=]
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g

i

T Al

. 0
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st

=

15.2.5. JIEF 22U & =0 2

: 2267.995kg 5000 Ib

0l=2tel 8 2(CERCLA &)

i

Ol=22| 82 (EPCRA 313 77 3&)

15.3. LI2(Nickel ; Raney nickel)
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15.7.2. stst2& 22|l & #H - HLgelsS

15.7.3. I Std 22 HOl st #H : HEAS

15.7.4. Hol22elgol 2t 7ML elS

15.7.5. JIEF 2 L 2A=HH0l 2t #H :HEAS

16. JIEt 2 OALE

16.1. Itz2 &X
AP OFN B 2A Y
StaatgotdzCl SR EARE HHXIE (2007, 11. 30.)
StaMoINEC SAUNMNEEHARE HHAR (WEWH W 2008-9-70)
SISt2Z2 0 2F-HAl L SZZNMBAX S 28 J|= (=S5 DAl H2008-115)
EU 8 & Regulation (EC) No. 1272/2008 Annex VI
EU 7 & Directive 1999/45/€C
REACH 8% The restrictions for nickel under Title VIl of REACH Regulation.
NELS2 DA M2001-13& (stat2d L Seld e =5I|&F)
Sst2 2 H B A AE (http://ncis.nier.go.kr/ncis/)
OHMBABH SEAMEE (http://msds.kosha.or.kr/kcic/msdssearchLaw.do)
282 2 AMAE (http://hazmat.mpss.kfi.or.kr/material.do)

16.2. == H4HdLX}:1996. 11. 18.

16.3. W& &=L =S WA X+ : 16X HE, 2020. 6. 1.
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