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L& X & —#%% (INCI Name) CAS &= EC &= TR XS RE R (%)
Alumina 1344-28-1 215-691-6 44 - 54
Tin Oxide (CI 77861) 18282-10-5 242-159-0 1-5
Silica 7631-86-9 231-545-4 1-5
Titanium Dioxide (Cl 77891) | 13463-67-7 236-675-5 40 - 50
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 FBRRE (F < BRFE. EVFEMNIE < BIEE)

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

ACGIH &5
Alumina TWA 10 mg/m? (as Al, Total particulate containing no asbestos and < 1%
crystalline silica)
Titanium Dioxide TWA 10 mg/m?

EMFENICEBBE: 7—s 4L

OSHA #3E
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?

EURE: T—& 4L

¢ Dt
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/m? (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?3 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?2 (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/m?3(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?
(respirable fraction); 4.0 mg/m?® (as amorphous SiO2) Austria: TWA = 4 mg/m3
(inhalable fraction); 0.3 mg/m? (respirable fraction)
Titanium Dioxide Austria: TWA = 10 mg/m? France: TWA = 10 mg/m? (as Ti) ltaly:
TWA = 10 mg/m? United Kingdom: TWA = 10 mg/m?® Russia: TWA = 10 mg/m?
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- BEAEMER
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— Alumina : Rat LDso > 2,000 mg/kg (OECD Guideline 420)
— Tin oxide : Rat LDsp > 9,000 mg/kg
- Silicon dioxide : Rat LDsg > 5,000 mg/kg (OECD TG 401, GLP)
- Titanium dioxide : Rat LDso > 5,000 mg/kg (OECD Guideline 425, EPA OPPTS
870.1100)
BE . X9
- Silicon dioxide : Rabbit LDsy > 5,000 mg/kg
WA : Xa5t
- Alumina : Rat LCso > 2.3 mg/L/4hr
— Tin oxide : Rat LCso > 5 mg/L/4hr (OECD TG 403, GLP)
— Silicon dioxide : Rat LCso > 2.08 mg/kg/4hr (OECD TG 403, GLP)
- Titanium dioxide : Rat LCso > 6.82 mg/L/4hr
ERREMN - FEY - X245
- Alumina : VY ¥ =BV EERSMERERER. EERMMEE RS 4V, (OECD Guidelin
e 404)
- Tinoxide : V¥ &# AUV EERIMEREER. EERIZMETE A L, (OECD TG 404)
- Silicon dioxide : V¥ ¥ # AL - RERISMERER TRERISMTEHEEI AN 51z, (OECD
TG 404. GLP)
- Titanium dioxide : 7 # ¥ # AL - FERIKMEREROER. EERISMECREET 5 Rs (&
I nieh -1, (OECD Guideline 404)
ARICxI9 2 EEWHEE - FEH : X525
- Alumina : A[i¥RI 7 L OFIBEHERER (48 BEfH) 2 n7-»'. EU-CLP (Regulation (EC)
1272/2008) (ZEIWTHEEI N TIEWi L, (OECD Guideline 405)
—Tin oxide : REEMB LV H FTDOEZREL h -7z, (OECD TG 405)
- Silicon dioxide : 7 ¥ ¥ & f L BRI MERER CRREHOERE g n 51z, (OECD TG
405. GLP)




- Titanium dioxide : 7 # ¥ = AUV ERRLHMEREE OFER. BRFIHMEICREY 5 s ERE
SInih -1z, (OECD Guideline 405, EU Method B.5, EPA OPPTS 870.2400)
IR EERAEM - X259
— Titanium dioxide : Titanium oxide does not show respiratory sensitizing properties in
animal studies or in exposure related observations in humans.
B mRAEE - X5t
- Alumina: F=—tv 7 =AUV EEREUREER. EEREMERCEEBRES LD -
7=,
- Tin oxide : ¥V 2 &# W EREAEMURABRER. REKMEMEEZRE LW, (OECD TG 429,
GLP)
- Silicon dioxide : i+ F=H (T TEFE L 12588 (S R BREIEMEDIERLL 72 L,
- Titanium dioxide : EILE v F Z W EERFEERBROER. REXEICEEYT 5 Rc
TSI i Hh -1z, (OECD Guideline 406, EU Method B.6, EPA OPP 81-6, GLP)
EH AN a5
EREMREERRY | Ko
- Alumina : REEANREEDIHE. WELERMLIK/) R ER T 50~200um ORIFTlE. BEFE
AN =AY, 40nm LT ORLF Tl BpEARIKRE NS, (OECD Guideline475) . £14&R
AEEHFLAERLER R ERDIHE. BF (OECD Guideline474. GLP) .
- Tin oxide : FENLR R—DIIE =AW A BREANHILIEMEET FORAZLERGRER.
B,
- Silicon dioxide : HEEERHER(REVERRAZLEZAEZ(OECD TG 471. GLP). "HFLEE
FEAREEREE(OECD TG 473, GLP)) & £AANE (MELEMBEIE FRALERER) Tk
MERNEL NI,
- Titanium dioxide : In vitro(E1z FZRARZL E:XEZ(OECD Guideline 476. GLP). ZEHEE
5% (OECD Guideline 473. GLP). 18/F3RMARZE:KEZ(OECD Guideline 471)) &RV in
vivo(/\iZi Bg) TRRMERIE o i,
LEEl - Kot
- Silicon dioxide : ¥V 2R =AW KEZEEMAUVRTEERBR TRNORZELBREI AL DL S
7=, (OECD TG 414)
- Titanium dioxide : 7 v P = AW - REFURABER. XESH B2 cFEHEIN
mh -1z, (NOAEL = 1000 mg/kg/day) (OECD Guideline 414)
HEFRNEREYE (BEIECE)  Xa%%
- Silicon dioxide : 7 v b # W ZMBRAFEREOFER. TNLEF AL ENERES
nt-, (OECD TG 403. GLP)
HEENEREN (REECE)  Ea%
— Alumina: 7 v b DR AEMREE (90 H) TIE. NOAEC=70mg/ m3 T#h - 1=,
-Tinoxide: 2 v F &AWz 13 BENORERZROIREFHRABEER. FMHCEHL KD
BRI nieh -1, (NOAEL = 10000 mg/kg)
- Silicon dioxide : 7 v b & A\ 7z 13 EERIEBRAZ MR ER THEIRRED KER IS A U R
KON EREI Nz, (OECD TG 413. GLP)
- Titanium dioxide : 7 v F & AL\ T 29 HRE 24,000 mg/ kg PEE TREROKRE L -4
R OEEICEELLZHEIRO N LA -7z, (OECD Guideline 407)
REIMEFRIEREM : 7—x L
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— 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)
b
— Alumina : 48hr—-NOEC(Daphnia magna) > 0.071 mg/L
— Silicon dioxide : 24hr—ECso (Daphnia magna) > 1000 mg/L (OECD TG 202, GLP)
B
— 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—ECso = 61 mg/L , 72hr—-NOEC(Pseudokirchnerella
subcapitata) = 12.7 mg/L
s REMRUSERYE
REM
- Alumina : Log Kow DEN 4 K TH 1=, BEBMEIE VL FHIE NS, (Log Kow
= -0.83) (F8AI1E)
— Tin oxide : Log Kow DfEN 4 RmTH 2120, BEBMUINMEVE FRE2N 3, (Log Kow
=1.29) (FEAIE)
- Titanium dioxide : Log Kow DfEN 4 KHmTH 272, BEMEHIEVE FRHEN D,
(Log Kow = 2.23) (F8:8I{&E)
DMEM  F—27 L
o EAREREMY

=EEH
- Alumina : BCF < 500 Th 571-&. £YZEBEMUIMEVE FRIEN %, (BCF =3.162) (78
BE)
- Tin oxide : BCF < 500 TH 1=, EYEBEEIE TR S, (BCF=100) (F8
BE)
- Silicon dioxide : Z DB DB D= D ICEYRIE L 72,
- Titanium dioxide : BCF < 500 TH 3 1= . S¥EBUEHIE L FHI NS, (BCF =
18.73) (FEA1E)
AR
— Alumina : Not readily biodegradable(estimated)
- Tin oxide : not readily biodegradable (estimated)
— Silicon dioxide : Not applicable for inorganic substance.
- Titanium dioxide : not readily biodegradable (estimated)

« IEBEFOFEM

- Alumina : ZE~OEEMIEL, (Koc = 0.1902) (FEAIE)

- Tin oxide : TE~DEEMHEL, (Koc = 13.16) (FRENE)

- Titanium dioxide : TE~DEBEMEIE L, (Koc = 86.1) (FERIE)
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« BEEERZSREEISHL)
Alumina : Administration subject listed
Alumina : Occupational exposure limits listed
Alumina : Work environment monitoring listed (6 months)
Alumina : Health examination agent (12 months)
Tin Oxide : Work environment monitoring listed (6 months)
Tin Oxide : Administration subject listed
Silicon dioxide : Occupational exposure limits listed
Silicon dioxide : Work environment monitoring listed (6 months)
Silicon dioxide : Health examination agent (24 months)
Titanium Dioxide : Administration subject listed
Titanium Dioxide : Occupational exposure limits listed
Titanium Dioxide : Work environment monitoring listed (6 months)
- BEAELEMEEA(CCA)
Alumina : Existing Chemical Substance KE-01012
Tin oxide : Existing Chemical Substance (KE-33849)
Silicon dioxide : Existing Chemical Substance (KE-31032)
Titanium dioxide : Existing Chemical Substance KE—-33900
- BEBRYETRE2EEE
Alumina : Dangerous Material Safety Management Regulation
Tin oxide : Dangerous Material Safety Management Regulation
Silicon dioxide : Dangerous Material Safety Management Regulation
Titanium dioxide : Dangerous Material Safety Management Regulation
s BERENEEL  AflchTugu
o ¥ DD
BE ORI
BEREMARTEYESEL  AHlchTuaun
BESN R
EU SRR (A2 EHER)
Alumina : Not classified
Tin oxide : Not classified
Silicon dioxide : Not classified
Titanium dioxide : Not classified
EU 24R1E#R (Risk—phrases)
Alumina : Not applicable
Tin oxide : Not applicable
Silicon dioxide : Not applicable




Titanium dioxide : Not applicable
EU 2 4E1%#R (Safety—phrases)
Alumina : Not applicable
Tin oxide : Not applicable
Silicon dioxide : Not applicable
Titanium dioxide : Not applicable
EU FM&ITHER(EVU SVHC list) Bl & T by
EU M&ITE#ER(EU Authorisation List) #R&l & v T by
EU B&ITE#ER(EVU Restriction list) #R&) & A1 T LA b
KESEBH(OSHA BE) AAlch Tugn
KEBEIEHIR(CERCLA FE) BH S T
K EEIEHER(EPCRA 302 BE) RElah T
KEEIEEIR(EPCRA 304 HE) Al E T
KEEIEEIR(EPCRA 313 #E) Ml T
Ry FILELGEHYE RElanh Tuhiaun
A by IRIVLEGHYE BE ST n
EL M) A—LBEEYE RFlan Tuin
*t DO ENARH—E
Alumina
KEEIREIFER Section 8(b) Inventory (TSCA): 7
HAEIRIHEER Existing and New Chemical Substances (ENCS): (1)-23
FREEIEEER Inventory of Existing Chemical Substances (IECSC): &1& 37546
H 7+ X EEIEFER Domestic Substances List (DSL): 77
+—2 b7 1) 7ERIER Inventory of Chemical Substances (AICS): 7£7E
Za—C—7 > FEEIER Inventory of Chemicals (NZIoC): May be used as a
single component chemical under an appropriate group standard
7 1) EEEER Inventory of Chemicals and Chemical Substances (PICCS):
FE
AASIEIER ISHL S NIVICELRTAEHT 28EYE: >=1 % 28
BAEIEER ISHL BAAJBELYE: >=1 % E=
Tin oxide
KEEIEIFER Section 8(b) Inventory (TSCA): 777
HAEIEER Existing and New Chemical Substances (ENCS): (1)-551
HAEIEER ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: =2 1% E£
HAEIZER ISHL Notifiable Substances: = 0.1% E&
REEIEELR Inventory of Existing Chemical Substances (IECSC): 7 37645
Hh 7+ XERIHFIR Domestic Substances List (DSL): 77
F—2 7 1) 7EEER Inventory of Chemical Substances (AICS): £7
Za—o—7 > FEEER Inventory of Chemicals (NZIoC): HSNO Approval:
HSR002805
7 4 ) £ EEER Inventory of Chemicals and Chemical Substances (PICCS):
T
Silicon dioxide
KEBIRIHER Section 8(b) Inventory (TSCA): 777
HAEIZHER Existing and New Chemical Substances (ENCS): (1)-548
R EEIEHEER Inventory of Existing Chemical Substances (IECSC): 77 [11361]
h 7+ X EERIFIR Domestic Substances List (DSL): 77E
F—2 7 1) 7EEEIR Inventory of Chemical Substances (AICS): £7
—a1—>y—7 > FEEBIR Inventory of Chemicals (NZIoC):
BN LA ENEROBEECE DV TE—RIE L TFERTHI LN TED,



7 1) B EIRERR Inventory of Chemicals and Chemical Substances (PICCS):
TE
HAEIEER ISHL 7 NIV ICZBTAEEHT 2BEYE: >=0.1 % == (listed under
Silica)
HAEIREIER ISHL BAITEELYE: >=0.1 % E= (listed under Silica)
Titanium dioxide
K EEIEFIR Section 8(b) Inventory (TSCA): F7E
HAEIZ{HR Existing and New Chemical Substances (ENCS): (5)-5225, (1)-558
HAZEIEER ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: =2 1% &=
AAEIEHER ISHL Notifiable Substances: = 0.1% E&
FEEIEHER Inventory of Existing Chemical Substances (IECSC): 21 11377
h+ EIRIFER Domestic Substances List (DSL): 4
+—2 b7 1) 7ERIER Inventory of Chemical Substances (AICS): 7£7E
Za1—>—5 > FEBIFER Inventory of Chemicals (NZIoC):

BRI EHOREECEOVWTE—RPL L TERATZI N TE D,
7 1) EEEER Inventory of Chemicals and Chemical Substances (PICCS):
TE

16. ¢ DD IHH

« SER
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
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