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S (INCI Name) CAS Hi5 ECHE | BSRT(%)
Alumina 1344-28-1 | 215-691-6 | 47 - 59
Tin Oxide (CI 77861) 18282-10-5 242-159-0 1-3
Titanium Dioxide (CI 77891) 13463-67-7 | 236-675-5 | 40 - 50
4. SSEXRE
o =0l SO W
-2 AREXE LOAQ.
- 2T FE A SN 202 014 525 20] TRt =2 HOHUAIR
Lt TR0l F5S
-~ AT AREXE LOAQ
- QUE R AYS MBI QATAS ALIBAIR.




-SEU BS A SA20=2 0l 2= 20 LREA == AHUHAIL
- d0let IR B85 Al QLSRR &et= YAGHAIL.
Ct. SLUE T
- EEHAU LS50l RALY S FOl XX|-XAHS FAGHAIL
- AEE B0 YeE R2=2 FIIAL.
- =4S UL SeolE B3R AL UFLELZ (SSES ofkl €10 HES
SES=EHIE 0IE06HAIL
— 5okl ot CHEEI S =Al<L.
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- LEEHAU LS50l RALY S HOl XX|-XAHS FAGHAIL
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SES=EHIE 0IE0HAIL
OF. JIEH SIALS] F=2|AbEt
- ZZ A AZTUA 2ot FHEIAL S2 SEE8 SSXIXE FHoAIL
- 2=l 0l HE=S &0l Uoll eIXIot) ESEXIE FotES GHAIL.
5. Z&-3IMAl i
Jb HESHEHESH ASHH
-0 SZ0 2EE A5 Al €S B, OIMSEA E= SE2RE MEE A
- HAALS A HXE 2 E= ES MHEE A
Lt. 3ISIEE2Z22H dll= S8 Rdld
- Helstd, 22 NHles X 23
Ch SIHA Al 2EE 257 & HHEX
- X A= HEE ESFE HEGHAIL.
- XSS HOHL et EIE SXIGHH A3HGHAIL
- E28H0 252 =& US
- 45t M2E ol TS ItA It S 20l EAH XX & SHAIL.
- AAEotAl EOUH SHASUA EIIE SIAL.
- &3 S Al ZICHAHCIOA ASHSHHLE R0 ASHEEIE 0IEG6HAIRL.
- &3 3 Al A3 MatE 20X OE2 22 EJ1E AolAl2.
-3 ot Al 2= LESEXUA 250l AAL B30 S AL JAl SSILAIL.
-3 ot Al S S0 M UM SHLIAIL.
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7. 82 & NELE
o 9 EHZ2
- DS oF HEEX 272 9D 0I5 Hols 2SI DAL,
- BIHHINE 2O HE WML L0t US & Y02 2 MSDS/Z D EA
WYEXE TH2A2.
- FHS/HBO =2I5101 ALBTHAIL,
- N Ol ZAARN OIHE AR
- JtRE STOIN 2MGHE SIS SEOHK DAL
- MEs &It $O% HEX K SYGHK DA
- TGHOF B BF L E2A0 RGtAIR
L. QHE Bt R & e
- BT U HEFAN ML
- CHES 2F| HAcD HEG| %0t Al S IR0 S EAL MBS
BH X1 BHAI 2.
8. =YX LIRS F
oh BSEH LEIIFE, MESN LEIIFE S

SWHAE
Alumina TWA = 10 mg/m3
Titanium Dioxide TWA = 10 mg/m?

ACGIH #&
Alumina TWA 10 mg/m? (as Al, &H 0|& &, 2 A 29I 1% 0|2t E24&)
Titanium Dioxide TWA 10 mg/m?

AH‘='zsl-x-| |_==j| . }E‘ng

OSHA #3&
Alumina TWA = 15 mg/m? (total), TWA = 5 mg/m? (respirable fraction)
Titanium Dioxide TWA = 15 mg/m?

NIOSH =3
Alumina TWA = 10 mg/m?
Tin Oxide TWA = 2 mg/m? (as Sn)

EU #E : AI=8l3

JIEt
Alumina Austria: TWA = 5 mg/m?3, 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?
(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)
Titanium Dioxide Austria: TWA = 10 mg/m? France: TWA = 10 mg/m? (as Ti) Italy:
TWA = 10 mg/m? United Kingdom: TWA = 10 mg/m?® Russia: TWA = 10 mg/m?
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— Alumina : Rat LDso > 2,000 mg/kg (OECD Guideline 420)
— Tin Oxide: Rat LDso > 9,000 mg/kg
— Titanium dioxide : Rat LDsp > 5,000 mg/kg (OECD Guideline 425, EPA OPPTS

870.1100)
Bl : UHZ8l2

EQ 2R ¢S

— Alumina : Rat LCso > 2.3 mg/L/4hr

— Tin Oxide: Rat LCso > 5 mg/L/4hr (OECD TG 403, GLP)
— Titanium dioxide : Rat LCso > 6.82 mg/L/4hr

IRFAL = N34 285X 23
- Alumina : EJIE 0188 U8 X=24 AMEUH A X=20] LEIHLIX 2S.(0OECD Guideline
404)

- Tin Oxide: EVIE 0|28t LIEXN=24 AIE€Z L, TIEX
- Titanium dioxide : EJIE 0|&ol0 LIIEXNI=HAIES
2 UEFLHR 2 AUS(OECD Guideline 404)

At =28 = =24 28N £33

— Alumina : JIE &0l 2f2t0] Z8H0| ZHE T U LH48 Al2H), 0l= EU-CLP (Regulation (EC)
1272/2008)01 et 2F K= £ S. (OECD Guideline 405).

- Tin Oxide: ENIS 0I128t = N=24 A2, =240 22X £S. (OECD TG 405)
- Titanium dioxide : EJIE O|&3dIH = N=2HAIEES 8t 20, = UA=810 HHAE BIS2
LIEHU K 22 4S(OECD Guideline 405, EU Method B.5, EPA OPPTS 870.2400)

404)
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0l0

S8 : EFREX ES

— Titanium dioxide : S= AE0ILI AIE S == 2t 2EUAM &7 HBES LHEFLHX
B4

e

BU0IH : 22X £S
- Alumina : JILIO} I

- Tin Oxide: A& 222 =3 & LINAOA MFCQ SEZHO 2H5t= 2EE X L UL
(OECD TG 429)

— Titanium dioxide : J|LIII1E 0| &0t TR ACIHAIES s 20, IR0 2HAE
BIS 2 LIEILIX &2 UAS(OECD Guideline 406, EU Method B.6, EPA OPP 81-6, GLP)
gl 22X 23

MAHEHOIYYE : 2SEA LS

—Alumina: Al82 W A& 3R ZIRF P2 AHAIEUHM 50~200um KUM= 2
A0l LIEtSt2LE, 40nm Olotel XM= 240l LIEFE . (OECD Guideline 475). 24Xl LK
NERZRE MERALAHAE 2R SH(OECD Guideline 474, GLP).

- Tin Oxide: A& 2 Ll & sS4 AT ((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 gt
o &=,

- Titanium dioxide : S4EIS0| A& 2 Ll AIE(REX=HB0| A E(OECD Guideline 476,
GLP), MOl AL AI & (OECD Guideline 473, GLP), =X B 0| A& (OECD Guideline
471)) & M L AIE(ASHAIE)OIA LIELE
MASH 223X %3

e

1o

IF0A 018 Jtsst 3JI12t =4 /22 & A2 S RAH 2

— Titanium dioxide : & oF A
2 TiIO2 = M =4 /IS UHEIHLHA &2

& X
Fol =4 SH X S
=0 28 XNACH
SFEIEZI SH4 (18 5): H=28US
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T
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ST EXZI| S (9= 2 8): 2RAK 25
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- Alumina: SHEE 0|8t E2 S4 AlE (90 &)Wl A, NOAEC = 70 mg/m3
3

ol A
-TinOxide: FE 0|ESt 13 F S IR EN S AIE 20 =40 28 SA0| 2T
K &AL (NOAEL = 10000 mg / kg)
- Titanium dioxide : Ol &t3} EIEF&EE NOAEL O 3500 mg / kg bw / day QI Otd H 2 Hts
S0 =S4 AMENM HHS 2HES LIEHHA 2UCEH 0I4tE EIEtS2 Xl IIRE Soil O

He 2 IE2 SRAT GO 1% LS F2E Bi Sy JYEOIGE 4 psLi,
0l4k8} EIEHS2 NOAEC It 10 mg / m3 @ F 0l CH&t Ot SQl U= S0f S & AIE 0l A
498 U PAC
=0l

=0

ox
b
al
©
0l0
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12. &30 0|Xl= 9&F
Il MEHSH
-2 M =4 ERIA %3
-0 M =S ERIA X3
=2
TT

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

— Titanium dioxide : 96hr—NOEC(Oncorhynchus mykiss) > 100 mg/L (OECD Guideline
203)

=2=

— Alumina : 48hr-NOEC(Daphnia magna) > 0.071 mg/L

x82

— Alumina : 72h—NOEC(Pseudokirchneriella subcapitata) >= 0.052 mg/L

— Titanium dioxide : 72hr—ECsq (other) = 61 mg/L , 72hr—-NOEC(Pseudokirchnerella

subcapitata) = 12.7 mg/L
L &84 Y 2olld

&4=4

— Alumina : Log Kow 2 4 0|240|2 2 & RH0| %S 222 W=E (Log Kow = -0.83)
(GI=XI)

- Tin Oxide: Log Kow JI 4 0|2t0122 & RAH0| ¥ A2z W=E (Log Kow = 1.29)
(GI=XI)

— Titanium dioxide : Log Kow J} 4 0|2t0|2 2 #FAH0| &2 H2 2 0=E (Log Kow =
2.23) (HI=XI)
=2old - A=2gs
Ct ME=sS4Y
=M

SAo
— Alumina : BCF J1 500 D|2/0|2 2 MEsEH0| Y2 2122 &E (BCF =3.162) (0l
=7X)
- Tin Oxide: BCF JI 500 0I2H0|2 2 MESEH0| €S A2 2 W= (BCF = 100) (ol
=1)
— Titanium dioxide : BCF Jt 500 O|BH0|E2 MEE=40| 2 A2 == (BCF =
13.73) (0= XI)
M5 A
- Alumina : HHPEHI MEGHE X LS(H=SX)
— Tin Oxide: & H M ZEal III %S (6=X)
- Titanium dioxide 2 M5 TIX 22 (WSX)
et E0ISH
- Alumina : E20ll E2JIs4H0l ¥ (Koc = 0.1902) (6= XI)
- Tin Oxide: E20ll E&JI=s40|l ¥ (Koc =13.16) (M=)
- Titanium dioxide : E20ll E&JI=s40|l ¥8 (Koc = 86.1) (H=XI)
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HoIS2elgol SAE 32 #E0 Oet WES & EJ1E HIISHAI2.
Lt BIOIAl oAt

(2t HA0 SAIE WE0 e WSS EI1E HDIGHAIL.

14. 250 228 3=

I =
Lt &
Ct. 280 A2 f4E
ch. 8JI1S= oigels

O olZHESE ol st
Ht. IMDG/IATA/ICAO ai & 8ls

Ak AHEXIOL 28 E& SHLCH 2R L TR UAHL 8 SHE OHFYH

alo

SHHAl BIAEX HE S
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15. 8 & #HESE

Jb, MO EHH0| 28t A
Alumina : 22| A2 &
Alumina : =) |IE&4E 22
Alumina : X HSA=ZHSZE (SHFI| 16 M)
Alumina : S22 HSE (KSHFI] 12 ME)
Tin Oxide : S A=H=2SE (SHFII: 6 M)
Tin Oxide : 22| a2 &
Titanium Dioxide : 22|tiat=2&
Titanium Dioxide : = )| =& &8 =&
Titanium Dioxide : S ASHESE (SHFI| 1 6 HE)
Lt. Stst=Z 22|50l 2§t #A
Alumina : J|E3tst2& KE-01012
Tin oxide : J|£35}8t22& (KE-33849)
Titanium dioxide : J|E=3t& =& KE-33900
Ct. fIE=Sotd 2250l &8 =#A

Alumina : HI®IE=2

Tin oxide : HIRIE 2

Titanium dioxide : HI®IE2
ct. Hol=S2elgol 2s #H : #HZX 22
Of. J1Et =2 L A==l st A

S UAA
ASERIIQESEACUY : AMHX &S
=2l

EU 2REZ(BEERZ

Alumina : EF&Xl &

D)

00 &l



Tin oxide : 2F Xl %22
Titanium dioxide : EF & Al #2
EU 2FF2(RIE23)
Alumina : HE &S
Tin oxide : SHE SIS
Titanium dioxide : HE SIS
EU 2R3B(tE23R)
Alumina : HE &S
Tin oxide : SHE SIS
Titanium dioxide : HE S S
EU RHIEE(EU SVHC list) # M E Xl &S
EU A M A 2(EU Authorisation List) # M & Xl &S
EU 7 XA 2 (EU Restriction list) 7 M & Xl %S
0222l 2(0SHA #E) #HEZX &£5
0222|832 (CERCLA #E) AMIIX &2
02228 2(EPCRA 302 #&) # M= X
02228 2(EPCRA 304 #&) #HEX
D=2l 2(EPCRA 313 7 &) A ME X
ZHEEEL=E AMEX 22
AEEEEA=EE AMIUX 22
=ECISBYENEE AMIA L2
JIE Al
Alumina
O0l=222| 82 Section 8(b) Inventory (TSCA): =X &
2222 HE Existing and New Chemical Substances (ENCS): (1)-23
E=222l A Y Inventory of Existing Chemical Substances (IECSC): &IH& 37546
JHLICH2 2| ® & Domestic Substances List (DSL): &HE
SF22| L Inventory of Chemical Substances (AICS): =IH&t
A2 AL Inventory of Chemicals (NZIoC): May be used as a single
component chemical under an appropriate group standard
Ze|m 2|8 E Inventory of Chemicals and Chemical Substances (PICCS): =M &
=222 E ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: >=1 % weight
=222 AL ISHL Notifiable Substances: >=1 % weight
Tin oxide
Ol=22| &2 Section 8(b) Inventory (TSCA): &I &
o222l 2 Existing and New Chemical Substances (ENCS): (1)-551
=222 82 ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: = 1% weight
=222 AL ISHL Notifiable Substances: = 0.1% weight
S=22|dE Inventory of Existing Chemical Substances (IECSC): &I & 37645
LT 2| B 2 Domestic Substances List (DSL): =&
SF22|™E Inventory of Chemical Substances (AICS): =&
A= 2A2|AEE Inventory of Chemicals (NZIoC): HSNO Approval: HSR002805
T 2|8 E Inventory of Chemicals and Chemical Substances (PICCS): &M &
Titanium dioxide
Ol=222| &8 Section 8(b) Inventory (TSCA): &I &
o222l HE Existing and New Chemical Substances (ENCS): (5)-5225, (1)-558
=22 82 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

82 52 &2
010 0lo 0l
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22| 8 &2 Domestic Substances List (DSL): & E

2l & Inventory of Chemical Substances (AICS) =E

E._CLFEI A2 Inventory of Chemicals (NZIoC): X gt ststSa 2 JI=0 et
_‘?’_Oi AI.QEI A OIC>

22l H B2 Inventory of Chemicals and Chemical Substances (PICCS): &M &

e 0 9r fon X
Qo A 4o
[

= OE

16. 21 S8 EIAHE

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=EHLL 2015-08-03
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< SISEE BERUEAN Y SHMMBAL2 HH DAIC Y =S Btdoto
SHONBHIIZE $F &
« 0| MSDS = AIHOFAEAHY H 41 0 21016t =St 24 LICH
U228l XA HEE EUZ 229t €1 A= =4l DATA 2 246N
Jl=olt ™ &LICH
« 0l MSDS = 20X FZ2X = M 3 XS SHOMFAZN &2 A LU 2
E48t SH9 MeH0ILI CIE S8 YUE56I0 AIEols AgA HE0ILE 280 Halde
s B85S & 4+ g, (st V=8 -8 AT &2 £ 30 |256H0{0F &LICH
+ 0l MSDS 0fl =& &= H%S =J L XG0 meh A0lg &= A2, AlM 23 RE2
LHEW LXIGHA HS &= A2, ML & FMShes 2 L ole XNEe 23 #E32
2015t =8 MU0 USLICH




