=& 0t

P
H
Y
ban|

. SIStHIS 0 A0 2t

e

ot
Lt.

Ct.

HZEY Mirinae® Lux A-7409K Red
HE2 1D EC2 A=A Xist
HES 2D 2% sIHE

XS A 2AS HE Azels

HI =Xt

SIAMNE NARBE(F)
FTA S22 NHZ ANHES HE2 144
2133 S 043-531-2500
==y EIL--b)

Fax 043-536-0314

o

30
ol
Z
{0
og
X

It

Lt.

Ch. =

HI
Ju

ol
1]

on 2
e
bl ox

0 0f0
=
=2
©
HI
]
0
P
62
alo

HD B Hox
pal
HD
K
oo
o
oy
kJ
f
pa
0
Jo

]

. 5200 i
olo

ol 0o §@
0
£
olo

0l0 00 olo 0l

i
%
=
gﬂ
X
HI

SIIE0 LK &= JIEt Fold

H(NFPA)

EZZ (INCI Name) CAS B1S

EC B g7 (%)

Alumina 1344-28-1

215-691-6

Tin Oxide (CI 77861)

18282-10-5

242-159-0

Silica

7631-86-9

231-545-4

Titanium Dioxide (Cl 77891)

13463-67-7

236-675-5
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- FE R AES MASHD LEXAES HelGtAl2.
-SEU BS A SA202 0lef 2= 20 LRA == AOHUHAIL.
- d0Iet LT EF Al QLERS! &etsS YXGHAIL.
Ct. SLUE T
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- dHs BIIF e 22 SIIAL
- =2 UL SeolE B3R AL UALELZ (S5 SES ofkl €10 HES
SESZEHIE 0IScHAI2.
— 2okl ot SHEEI sl =AlL
ch. HAS O
- SEHAHU =20 RAHE 2SI HQ £X[- LS FAGHAIL
- =2 UL SeolE B3R AL UALELZ (SSES ofkl €10 HES
SESZEHIE 0IScHAIL.
OF. JIEH SIALS] F=2| AbEt
- ZZ A AZTUA 2ot =HEIAL SC EE8 SSXEXE FHoAIL
- 9=old0l HE=S 20l tHolf 2IXdt) ESEXE FotEE GHAIR

ot HESHSHESE) ASHA
-0 SZ0 2EE A5t Al €S B, OIMEA E= SE2RE MEE A
- HAALS A HEE 2 E= EE MHEE A
Lt. SIBI 22 2H dJl= S8 fdld
- Higlstd, 22 XMle BNl €3
Ch. SITHASA HESE 257 & HH XX
- X k= HEE ESFPE HEGHAIL.
- NS 2oL A HElE RAISHH A3otAl 2
-E28H0 2852 =& US
- 45t M22 Aol TS ItA It S 20l 20 XX & SHAIL.
- AAEotAl 20 SHHASUMA EIIE SIIAL.
- &3 S Al ZICHAHCIOA ASHSHHLE R0 ASEHIE 0IEG6HAIRL.
- &3 3 Al A MatE 20X OE2 22 EJ1E AolAl2.
-3 St Al 25 SSEXN0A 250l AL @It S B2 JAl S2LIAIL.
- &3 ot Al S S0 M UM SHLIAIL.
-3 S Al A2 2t B2 R0 ASIHHIE 0l&0t] SJtsotChE SefLt Bt
SSFAIL.
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- HNE Sotd LEE XNFE MM 22 WO LHAIL.

Lt.

AFHIRY
- DS o (YR 2RE A0 0I5 Molls HIHA UHAIL.
- 8OOt 1A BUIE HE WML L0t YS & YSS2 2 MSDS/ZDEA

_— .

- FS/NE0l =2/5t01 AFE0HAIL.

- S &0l ZAASENA OHHE HAIL.

-otgE SE0A Edots SIIE SE6HA OHAIL

- HEE &0 M NEXHN £LotXl OtAIL

- LoHOr & =& & =20l R2IGHAIL.

OrE B M &Y

- ESEX UAs NEEA0 MESHAIL.

- Bl EHS2 2XN5| ot HES| LU0t SA E& ZEI|U =S =HU HES

It

SISZEO L EI|FE, MEEH L EIIE S

SWHAE
Alumina TWA = 10 mg/m?
Silica TWA = 10 mg/m?
Titanium Dioxide TWA = 10 mg/m?

ACGIH #&
Alumina TWA 10 mg/m? (as Al, &&H 0|& &, Z2FA2I3I 1% 0|2t E24&)
Titanium Dioxide TWA 10 mg/m?

NMESHH LE)|E: 2SS

OSHA #3&
Alumina TWA = 15 mg/m? (total), TWA = 5 mg/m? (respirable fraction)
Silica TWA = 20 mg/m? (80 mg/m?3/%SiO2)(Mineral Dusts)
Titanium Dioxide TWA = 15 mg/m?

NIOSH #&
Alumina TWA = 10 mg/m?
Tin Oxide TWA = 2 mg/m? (as Sn)
Silica TWA = 6 mg/m?

EU #E : AI=8l3

JIEH
Alumina Austria: TWA = 5 mg/m?2, STEL = 10 mg/m? Belgium: TWA = 5 mg/m? (as Al)
Denmark: TWA =5 mg/m? (total, as Al),2 mg/m? (respirable, as Al) Estonia: TWA =
10 mg/mé? (total dust),4 mg/m? (respirable dust) France: TWA = 10 mg/m?® Hungary:
TWA = 6 mg/m? [AK](respirable dust) Latvia: TWA = 6 mg/m? Spain: TWA = 10
mg/m? Australia: TWA = 10 mg/m? Canada: TWA = 10 mg/m? China: TWA = 4 mg/m?3
(total dust), STEL = 8 mg/m? (total dust) Russia: TWA = 6 mg/m? (aerosol)
Tin Oxide Belgium: TWA = 2 mg/m? (as Sn) Canada: TWA = 2 mg/m? (as Sn) Finland:
TWA = 2 mg/m? (as Sn) Spain: TWA = 2 mg/m? (as Sn)
Silica Australia: TWA = 2 mg/m? (respirable dust, listed under Fumed silica)
Switzerland: TWA = 4 mg/m? (inhalable); 0.3 mg/m3(respirable) UK: TWA = 6 mg/m?
(inhalable dust); 2.4 mg/m? (respirable dust), STEL = 18 mg/m? (calculated, inhalable
dust); 7.2 mg/m? (calculated, respirable dust) Czech Republic: TWA = 0.1 mg/m?
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TWA = 10 mg/m? United Kingdom: TWA = 10 mg/m?® Russia: TWA = 10 mg/m?

Titanium Dioxide Austria: TWA = 10 mg/m? France: TWA = 10 mg/m? (as Ti) ltaly:

(respirable fraction); 4.0 mg/m? (as amorphous SiO2) Austria: TWA

(inhalable fraction); 0.3 mg/m? (respirable fraction)
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ot etatd otd d gl R6l BtS2l Jilsd
HIoIste, 28 XM= EHXl 238
Lt. IIGHOF & =A
g, Alll3, 3tg S et
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AR 22 %S

— Alumina : Rat LDso > 2,000 mg/kg (OECD Guideline 420)

— Tin oxide : Rat LDsy > 9,000 mg/kg

— Silicon dioxide : Rat LDsy > 5,000 mg/kg (OECD TG 401, GLP)

— Titanium dioxide : Rat LDsg > 5,000 mg/kg (OECD Guideline 425, EPA OPPTS
870.1100)

Al : 23X %S

— Silicon dioxide : Rabbit LDso > 5,000 mg/kg

Eo:28LX ¢

— Alumina : Rat LCso > 2.3 mg/L/4hr

— Tin oxide : Rat LCso > 5 mg/L/4hr (OECD TG 403, GLP)

— Silicon dioxide : Rat LCsy > 2.08 mg/kg/4hr (OECD TG 403, GLP)

— Titanium dioxide : Rat LCsq > 6.82 mg/L/4hr
IRRAH = 424 2FHA %3

- Alumina: EJNIE 0|Sst I8 X224 AU A =01 LIEFLIX &S .(OECD Guideline
404)

- Tinoxide : ENIE 0I&& LR34 AIEZ M, TIRX240| 0te. (OECD TG 404)
- Silicon dioxide : ENIE 0I2& TR X234 AEHAM TIIRAH=0] 2E X 24AS (OECD

TG 404, GLP)

- Titanium dioxide : £ E 0|&E5t0 LIRA=SLHAIES & 20 LIRS0 28 B3
2 LIEFLEA & /AS(OECD Guideline 404)

Ast =N = I=24: 2]RHA &S

— Alumina : JtS &0l 2k2t0] Z8H0| 2 & A2LH48 Al2H), 0= EU-CLP (Regulation
(EC) 1272/2008)0ll et 2R X (S, (OECD Guideline 405).

-Tinoxide : ENIE 0|28t & X224 AIEZD, =XA=2480| 2&2X £S. (OECD TG
405)

— Silicon dioxide : E7IE 0|28 =XI=24 AME0HAM =X20] 2EZ X LUS (OECD TG
405, GLP)

— Titanium dioxide : EJI1E 0|&0tH & N=LHAIES & 21, = A=240t 2HE BtS
LHEFLERI 2 %S (OECD Guideline 405, EU Method B.5, EPA OPPTS 870.2400)
SEIIMNNL : 22X 23

— Titanium dioxide : S AIE0ILI AIE2 & 2t 2E0A S ST A2IE 2 LIEILHKX

ol
s o.

OEunod 2K %S

ro

— Alumina : JILIOI I E OlE¢et LR HEE ASUA DI2UH-0l LIEHLX €3
-Tinoxide : AIE S22 =& = LINAOIA &5 S2EO 2dste A A ERUCH

(OECD TG 429)
- Silicon dioxide : &=AE0 ZH 228 22 X0IH DI UCIAHS =HI eI




Titanium dioxide : JILITI 1 E 0|60 IIRUUHAES & 20, TI2UCIS 1 2SS
22 LIEFLEAI 2 US(OECD Guideline 406, EU Method B.6, EPA OPP 81-6, GLP)
otM 1 22X 28

MAHEBOIRE : 22X &S

- Alumina: AIE2 L§ AMIEC R ZRE ME2 AHAIEH A 50~200um XUHAE S
A0l LIEtSH2LE, 40nm Olotel XM= 240l LIEFE . (OECD Guideline 475). 24Xl LK
NEEZSE MEJALAHAE R SH(OECD Guideline 474, GLP).

- Tinoxide : AIE2 Wl & =S4 A ((bacterial reverse mutation assay(e.g. Ames
test)(gene mutation)(OECD Guideline 471), mammalian cell gene mutation assay(OECD
Guideline 476), mammalian cell micronucleus test(OECD Guideline 487))0lA S4 BtE
0] &&=,

- Silicon dioxide : AIE2 Wl AIE((DIMZ2=2H=HHOIAME(OECD TG 471, GLP), X/ &
HAMHYOIAAIE(OECD TG 473, GLP), ZL R NESAMX SHHOIAIE(OECD TG 476,
GLP)) 2 M W AE(ZRF MESHI SHHOIAE)NAMN S4820| LIEHY

- Titanium dioxide : S4EIS0| AIE 2 W AIE(REX=HB0| Al E(OECD Guideline 476,
GLP), S M0l AAI & (OECD Guideline 473, GLP), 2 =AY 0| AI& (OECD Guideline
471)) & M W AIE(ASHAIE)OIA LIELE

MASH: 2ERCHA $£S

- Silicon dioxide : OIRAE 0|26t L&=4 L EHOISHAIENA HOES e 2EE X
AUUZS(OECD TG 414)

- Titanium dioxide : &XIRWH M 012 Jis

Fol =4 SH| & = 26 2H HEE EUZ TIO2 = MAl SAH AE S UEHHX &
=0 28 XRAULCH

S EEYI sS4 (138 &5)

- Silicon dioxide : HEE 0|2t 2HSU=4 AIgZ 0, =0t Bt8 220 =0| 2 &5

AS(OECD TG 403, GLP)

(©))

o |

[l

SH HYA)| sS4 (B8 &) 284X &8

- Alumina: HES 0I2& & S4 A& (90 2)0IA, NOAEC = 70 mg/m3
-Tinoxide: FE 0IS&t 13 F &5 7 F0 =S4 AS8 20 S0l 28 S0 25
Xl &2 ACH (NOAEL = 10000 mg / kg)

- Silicon dioxide : HEE 0|28 13 S0 Bt5 SA=H AIEUHAM, S S0 ESES &
SEE SO 2= E(0OECD TG 413, GLP)

— Titanium dioxide : Ol &3 EIEFE 2 NOAEL 0] 3500 mg / kg bw / day @ 2t A3 Bt
S0 SH AEUHA HEE 22 LIEHHAI QUL 014t EIEts2 oAl Il 2

st 2 &2 E4LX L2 OIR & EE2E &6 =

= o
- 24 24 S8 2REX 2S
- Ot M S4 2REX 28
=
TT

— Alumina : 96hr—NOEC(Salmo trutta) > 0.072 mg/L (OECD Guideline 203)

- Silicon dioxide : 96hr—LCO (Brachydanio rerio) = 10000 mg/L (OECD TG 203, GLP)
— Titanium dioxide : 96hr—NOEC(Oncorhynchus mykiss) > 100 mg/L (OECD Guideline
203)

2122
BT




— Alumina : 48hr—NOEC(Daphnia magna) > 0.071 mg/L
— Silicon dioxide : 24hr—ECso (Daphnia magna) > 1000 mg/L (OECD TG 202, GLP)
=
— Alumina : 72h—NOEC(Pseudokirchneriella subcapitata) >= 0.052 mg/L
— Silicon dioxide : 72hr—ECso (Scenedesmus subspicatus) > 10000 mg/L (OECD TG
201, GLP), 72h—NOELR(Scenedesmus subspicatus)= 10000 mg/L (OECD TG 201,
GLP)
— Titanium dioxide : 72hr—ECsq = 61 mg/L , 72hr—NOEC(Pseudokirchnerella
subcapitata) = 12.7 mg/L

Lt &84 ¥ Eold
&=
— Alumina : Log Kow JF 4 0|2H0|2 2 & RH0| &= 2422 W=E (Log Kow = -0.83)
(Gl=XI)
- Tin oxide : Log Kow J} 4 0I2H0|2 2 MFH0| Z=2 2122 =& (Log Kow = 1.29)
(GlI=XI)
— Titanium dioxide : Log Kow J} 4 0|BH0|E 2 HEAH0| £S A2 2 == (Log Kow =
2.23) (0= XI)
_'_OHM . Xl'a_n.x:l/u:

Lt =254

s=54

— Alumina : BCF Jt 500 020|122 ME2==H0| X2 222 0S& (BCF = 3.162) (0
=1X)
- Tin oxide : BCF J} 500 0I2H0|E2 2 MEES=H0| RS 2422 W= (BCF =100) (0
=7X)
- Silicon dioxide : 0| 2 &2 422 Qo M=S==0tA £ S
— Titanium dioxide : BCF 2} 500 OIBH0|E2 MES=4H0| K2 222 =2 (BCF =
18.73) (0I=XI)
MEoHA
- Alumina : it2H M8 = X LS(H=SX)
- Tin oxide : &M M=2d T X LS (W=AX)
- Silicon dioxide : 2J|=20|12=2 24X %2
— Titanium dioxide : & H M=ol TX £S (M=)
ct EL0ISH
- Alumina: E20ll E&JIs40| 3 (Koc = 0.1902) (01|§i)
- Tin oxide : EL 0 E&IIs540l ¥ S (Koc = 13.16) (GI=XI)
- Titanium dioxide : E20l E&JIs4H0l ¥ (Koc = 86. 1) (W=X)
Of JIEt |0 F&F: =8l sS

. LEE Rdld : 2F-XA ES

13. HIJIAI =S| Ate!

Jh HOIZE

HoIS2elgol SAE 32 #E0 Oet WES & EI12 HIISHAIL.
Lt BOIAl =2 At

(2t 700 SAIE LHEN el WES EEJ1E HIIGHAI2.




Ct. 230 AH2 HEH S22 HEA2
ct. 8JI185=2 digels
O HYHE=E o C*:.M:
bt. IMDG/IATA/ICAO Heels
AL AFEBXIDE 25 &= -S——é:——“.*—EFOﬂ ZHEol & 2RI UAAHLE St EE& otEOH A
SHTHAI HI A ZEII NEelis
SEA HIAXX e S
15. S #HSES
Il AHHOLE B AHY Ol 218 7 A
Alumina : 22| A2 &
Alumina : = IS8 22
Alumina : S IA=T S (5EFD] 6 M)
Alumina : %#ﬁ%&&%é‘ (BIEED] 12 HE)
Tin Oxide : XS A=SFHESE (SHEFI: 6 Mg)
Tin Oxide : 22|HA=SE
Silicon dioxide : = £ E&8&EE2Z&
Silicon dioxide : LS B=HEE (SHFI|: 6 HE)
Silicon dioxide : S AU XHSE (KSHZ=I|: 24 W)
Titanium Dioxide : 22|t & =&
Titanium Dioxide : = &I Z& =&
Titanium Dioxide : LS A=HZS A (SHFD| 16 HE)
Lt. stst2E 22"l 28t 7 A
Alumina : J|E3stst2& KE-01012
Tin oxide : J|&3l&' =& (KE-33849)
Silicon dioxide : J|&3lst2 & (KE-31032)
Titanium dioxide : J|&32tst=& KE-33900
Ct. fIg=Sotd 22"yl s 7A
Alumina : HI®I&=
Tin oxide : HIRI&E =
Silicon dioxide : U&=
Titanium dioxide : HI®IE&2
ct. HolS22elgol 28 7N AHEX 238
Of. J1Et =W ¥ A==l 28t A
= WA
dFHdRI|ILESE Y  ANIX %S
=2 Al
EU ER32(RAF=2RA)
Alumina : IﬁEIXI x2S
Tin oxide : _ﬁEI A &S
Silicon dioxide : EF & X 3
Titanium dioxide : E’?TEIXI =
EU ESEE(HE2R)
Alumina : SHE S S
Tin oxide : HE SIS
Silicon dioxide : & 8l2
Titanium dioxide : HE SIS

of
EU ERFZ(AXZ2T)

Alumina : HE S
Tin oxide : HE &S




Silicon dioxide : & 8l2
Titanium dioxide : HE SIS
EU #HIEE(EU SVHC list) #HIE Xl &£S
EU 7 M A 2 (EU Authorisation List) # M T Xl &S
EU 7 XA 2 (EU Restriction list) 7 M & Xl %S
D22/ ¥L(OSHA 7 E) AMETX &S
022/ ¥2(CERCLA 7#E) ANME X &S
0222l 2(EPCRA 302 7 &) A M E X
0|=22| 2 (EPCRA 304 7 &) A M X
D=2l 2(EPCRA 313 7 &) A M E X
ZHEYEAYSE AHMIN L2
ASESHAYSE AMIXN L2
SELSYFN2E MR 22
JIE Al
Alumina
0|=22e2|&HE Section 8(b) Inventory (TSCA): =THE
=222 HE Existing and New Chemical Substances (ENCS): (1)-23
E=222| L Inventory of Existing Chemical Substances (IECSC): &I & 37546
MLCH2 2l 2 Domestic Substances List (DSL): =H&
SF22|™E Inventory of Chemical Substances (AICS): =IH &
SEAM=ZL|HE Inventory of Chemicals (NZIoC): May be used as a single
component chemical under an appropriate group standard
Ze|o 2|8 E Inventory of Chemicals and Chemical Substances (PICCS): &M &
=222/ AL ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: >=1 % weight
=222 82 ISHL Notifiable Substances: >=1 % weight
Tin oxide
0l=2t2|# 2 Section 8(b) Inventory (TSCA): &I &
2222 HE Existing and New Chemical Substances (ENCS): (1)-551
222 AL ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: = 1% weight
=222 2 ISHL Notifiable Substances: = 0.1% weight
E222|EE Inventory of Existing Chemical Substances (IECSC): &M & 37645
LTt 2l & 2 Domestic Substances List (DSL): =&t
SF22| 8 E Inventory of Chemical Substances (AICS): =IH &t
FEH=2AZ|AHE Inventory of Chemicals (NZIoC): HSNO Approval: HSR002805
Ze|m 2|8 E Inventory of Chemicals and Chemical Substances (PICCS): =M &
Silicon dioxide
0l=2t2|# 2 Section 8(b) Inventory (TSCA): =&
2222 & Existing and New Chemical Substances (ENCS): (1)-548
S=22l ™8 E Inventory of Existing Chemical Substances (IECSC): &M & [11361]
LT 2| B 2 Domestic Substances List (DSL): =&
SF22|™E Inventory of Chemical Substances (AICS): =&
= 22| A E Inventory of Chemicals (NZIoC): & &tst atst2& 2 J|=0l et

82 62 &2
0lo oio 0/

r
A

e ox

2l 88 ISHL Harmful Substances Whose Names Are to be Indicated on the
1 >=0.1 % weight (listed under Silica)
te| A & ISHL Notifiable Substances: >=0.1 % weight (listed under Silica)
Titanium dioxide

0l=2t2| 2 Section 8(b) Inventory (TSCA): =&

U= 22| M2 Existing and New Chemical Substances (ENCS): (5)-5225, (1)-558

e

12 & e fE o o
Mo Moo

ik



=22 32 ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: = 1% weight

=222 2 ISHL Notifiable Substances: = 0.1% weight

E=222| ™ E Inventory of Existing Chemical Substances (IECSC): &M & 11377
IMUCH2 2l B 2 Domestic Substances List (DSL): =&

SZ=2el A E Inventory of Chemical Substances (AICS): =&

SEM=Z2|HE Inventory of Chemicals (NZIoC): & &tst slst=2 &2 JI=0| et
UANHEOZ AIRE £ US

2|l 22| " &2 Inventory of Chemicals and Chemical Substances (PICCS): = X{ &t

e

2]

16. 11 12 FIAME

It

L.
Ct.

ct.

=9 X

Emergency Response Guidebook 2008;
http://phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/erg2008_eng.pdf
U.S. National library of Medicine(NLM) ChemIDplus: http://toxnet.nlm.nih.gov/cgi-
bin/sis/htmlgen?CHEM

Korea Occupational Health & Safety Agency: http://www.kosha.net

EPISUITE v4.11: http://www.epa.gov/opt/exposure/pubs/episuited!.html

Ministry of Public Safety and Security—Korea dangerous material inventory management
system; http://hazmat.mpss.kfi.or.kr/index.do

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans;
http://monographs.iarc.fr

TOMES-LOLI®; http://www.rightanswerknowledge.com/loginRA.asp

National Chemicals Information System: http://ncis.nier.go.kr/ncis/

Waste Control Act enforcement regulation attached [1]

REACH information on registered substances; https://echa.europa.eu/information-on-
chemicals/registered—substances

American Conference of Governmental Industrial Hygienists TLVs and BEls.

NIOSH Pocket Guide; http://www.cdc.gov/niosh/npg/npgdcas.html

National Toxicology Program; http://ntp.niehs.nih.gov/results/dbsearch/

International Uniform Chemical Information Database(IUCLID)

Korea Maritime Dangerous Goods Inspection Center; http://www.komdi.or.kr/index.html
EU CLP: https://echa.europa.eu/information—on-chemicals/cl-inventory—database
EHE=EHUL 2020-08-12

NEE+ 2 XS ONFLXA

HE&EE= 2

S NELX 2024-04-01

JIEt

cSISEE EFHA X S EXMBAIE Hd DAL HE WES BHE o0
SHUMEHNZE =T &

+ 0l MSDS = &t EHY Xl 41 =0 2/ Hol0 Hdet XLICH

s HE2 82 XA E2E EUZE It €10 A=s =& DATA S 2H56HH
Jl=otdsLIth

+ 0| MSDS = 0, FSA £= K 3 A2 S2ATFHSUH =5 FLA HEEHJALEZ
Sxgt SHO Hgd0lLl THE 220 EE6t0 AlEote a8 HES0ILt Z& 0l UM =
Oliet 285 & == 8L, et V=888 HP: & = S0l *2I6t040F &LICH.

+ 0l MSDS Ol Z28& WES =0t & XS0l [et 401 = AN, &M 28 782
e 2XoHK 2 = JAL2Z, AL & Fsktes 82 L oie NS 2 #A38S
20t =+ HP0l UASLICH




