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EZ Z (INCI Name) CAS B1S ECHS = (%)

Titanium Dioxide (Cl 77891) 13463-67-7 | 236-675-5 95 - 99
Tin Oxide (CI 77861) 18282-10-5 | 242-159-0 0-1
Silicon dioxide 7631-86-9 231-545-4 1-3
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ZWHAE
Silicon dioxide TWA = 10 mg/m?
Titanium Dioxide TWA = 10 mg/m?

ACGIH #&
Titanium Dioxide TWA 10 mg/m?

NMESIH LEJIZE: I2QS

OSHA #3
Silicon dioxide TWA = 20 mppcf (80 mg/m3/%Si02)(Mineral Dusts)
Titanium Dioxide TWA = 15 mg/m?

NIOSH #&
Silicon dioxide TWA = 6 mg/m?
Tin Oxide TWA = 2 mg/m? (as Sn)

EU 78 : Xt=8l8

Il
Silicon dioxide 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?
(respirable fraction); 4.0 mg/m? (as amorphous SiO2) Austria: TWA = 4 mg/m?
(inhalable fraction); 0.3 mg/m? (respirable fraction)
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) ltaly:
TWA = 10 mg/m? United Kingdom: TWA = 10 mg/m? Russia: TWA = 10 mg/m?
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— Titanium Dioxide : Rat LDsy > 5,000 mg/kg (OECD Guideline 425, EPA OPPTS

870.1100)
— Tin Oxide : Rat LDsg > 9,000 mg/kg

- Silioon dioxide : Rat LDso > 5,000 mg/kg (OECD TG 401, GLP)

Alll : 234X 42
- Slllcon dioxide : Rabbit LDsy > 5,000 mg/kg




Y E2RHXN %3S

— Titanium Dioxide : Rat LCso > 6.82 mg/L/4hr

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

— Silicon dioxide : Rat LCso > 2.08 mg/ka/4hr (OECD TG 403, GLP)
IR2Ad = =24 2]EHA 22
- Titanium Dioxide : ENIE 0|20l LIEN2HAES
2 LIEHLHR 242 (OECD Guideline 404)
- Tin Oxide : ENIE 0|28 LIEX24 A2, T X
- Silicon dioxide : EJIE 0/&¢&t LR X248 AIEWAM T
TG 404, GLP)
At =M =24 280X $8
- Titanium Dioxide : E)IE 0|85t = A=SHAIE2 & 20, = A=24810 2SE BHS
LHEFLERI 2 %S (OECD Guideline 405, EU Method B.5, EPA OPPTS 870.2400)
- Tin Oxide : ENIE 0|88 = XAN=24 AIEZ2W, =340 2&EIX %23, (OECD TG
405)
- Silicon dioxide : ENE 0188 =X=24 MEUHA =X=20] 2EEX LAS (OECD TG
405, GLP)
SEJMOY : EFTX LS
- Titanium Dioxide : S 2 A&O0IL} M2 &

o=
s o.

ORNS . 22X &

— Titanium Dioxide : J|LII| 1€ 0| &0t LIS UL AIES & 2, LIS HLIA D

Bt 2 UHEFLER 2 &S (OECD Guideline 406, EU Method B.6, EPA OPP 81—

-Tin Oxide : A& 222 =3 = LLNAOIA MFo HEXO| E#H3l= 2ECX &

(OECD TG 429)

— Silicon dioxide : =&lE0 2K 22 22 AH0AH DIR2AH01H2 SHIt SIS

BotMd : BESCIX (S

HMAMNEHOIAY : 23X %S

- Titanium Dioxide : S4EIE0| AlE 2 W AIE(RE XS HB0|AIE(OECD Guideline 476,

GLP), SMHI Ol & Al & (OECD Guideline 473, GLP), EHSAHHO0|AIE(OECD Guideline

471)) L M W AIE(ASAIE)NA LIEHE

- Tin Oxide : AIE&2 Ul & =4 A 2((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

0] 2t&&.

— Silicon dioxide : A&2 LH AIEI((DIMES=2HES=HHOIAIE(OECD TG 471, GLP), IRR

MO AAIE(OECD TG 473, GLP), X2 3 NEZREX SHHO|AIE(OECD TG 476,

GLP)) L MM W AE(ZRE MESHI SHHOIAE)NA S4B20| LIEtY

MAMESH: 2ERCA $£S

- Titanium Dioxide : & XIS 0l A 0Ol

Fol =4 SH| X W=

=0 Z2& XAULCH.

- Silicon dioxide : DI AE 0|E& LL=4 L EHOISHEAMEUHAN HHEHS FE8T 2EIX

L AS(OECD TG 414)

EXHENI SH (13 =85): 2RIA &S

- Silicon dioxide : HEE 01 8¢ SHELSH A2, SoH& Y 2HE 2421 =0| 25

A S(OECD TG 403, GLP)

EXYHEN) SH (B2 &) 25X &3S

- Titanium Dioxide : 0| &t3t EIEtE2

E0H =5 AMNEWAM s S LIEFLHAI £ UACH Ol&tet EIEtsE2 QX I

(S 2H MEZ E4LK UCOR B = HZE Edll E4 &
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823 e BUCH
- Tin Oxide : T| OlZ2et13 T B2 AR S0 =S4 AE 2 SH| 28 S A0 22
Xl e CH (NOAEL = 10000 mg / kg)

- Silicon d|0X|de HEE 0|28 13530 Bts EASH AMEWA, SEJ/0 2528 &
Z=(OECD TG 413, GL

SEE SO 2= P)
EQRHA : XIZQS
12. &30 0IXl= H&
b MESH
-8 M =4 2R ES
-0 M EH 2ERDA %S
=
— Titanium Dioxide : 96hr—NOEC(Oncorhynchus mykiss) > 100 mg/L (OECD Guideline
203)
— Silicon dioxide : 96hr—LCO (Brachydanio rerio) = 10000 mg/L (OECD TG 203, GLP)
222
— Silicon dioxide : 24hr—ECso (Daphnia magna) > 1000 mg/L (OECD TG 202, GLP)
x82

— Titanium Dioxide : 72hr—ECso (other) = 61 mg/L , 72hr—NOEC(Pseudokirchnerella
subcapitata) = 12.7 mg/L
— Silicon dioxide : 72hr—ECso > 10000 mg/L (OECD TG 201, GLP), 72h-
NOELR(Scenedesmus subspicatus)= 10000 mg/L (OECD TG 201, GLP)

Lt &84 Y 2ol

a2y

— Titanium Dioxide : Log Kow Jt 4 0|BH012 2 HF A0 Y2 A2 2 == (Log Kow =
2.23) (GI=XI)

- Tin Oxide : Log Kow Jt 4 0|210|122 XRH0| £2 A2 Z HEE (Log Kow = 1.29)
(01| xl)

— Titanium Dioxide : BCF Jt 500 0|CH0|B2 M2==40| X2 2122 =& (BCF =
18.73) (KI=XI)
- Tin Oxide : BCF JF 500 0I2H0|22 ME=sE4H0| %= 2122 =& (BCF = 100) (0
=1)
- Silicon dioxide : 0| 2 &2 &2 Qo MES==0tA £
ME5HA
— Titanium Dioxide : & Hl M2di T Xl LS (
— Tin Oxide : &l =26 =X %2 (H=X)
- Silicon dioxide : 2720122 825X 23
ch. EL0|SH
- Titanium Dioxide : E0l &0 P;/\*OI %S (Koc = 86. 1) (O1I§i|)
- Tin Oxide : EZ 0l E2JI540l ¥ S (Koc = 13.16) (H=X)
Of. JIEt |ol Q& : =82
bt. LES R4 . =LA LS
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14. 2500 28t g5

It SAHS(UN No.) sHE A2
M= sicgs

Ll’ —|§>|_—|c> oHE el S

Ct. 250 K2 A8d SS ig8lsS

ch. 8JI1S2 &8s
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15. B #HEE

b, AHOLMEHAHEOf o5t ?HI
Silicon dioxide : = £
Silicon dioxide : =& I 6 M)
Silicon dioxide : S22 & A (S| 24 W)
Tin Oxide : S A=HZSE (SHFII: 6 M)
Tin Oxide : 22|IHASZE
Titanium Dioxide : 22|tiat=2&
Titanium Dioxide : = &I =& &
Titanium Dioxide : &3 =F
Lt. st ae|dHol 28 Al
Titanium Dioxide : J|=3&t&t =& KE-33900
Tin Oxide : J| =3}8t2 2 (KE-33849)
Silicon dioxide : J|£3l&8f2 2 (KE-31032)
Ct. fIEg=Sotd 22|50l &8 #A
Titanium Dioxide : HITI%*%
Tin Oxide : HIRIE 2
Silicon dioxide : HI®IE&2
ch HolS&e|ldol 28 7N AHEX 22
Of. J1Et =W ¥ A==l 28t A

U A
AREARIIQESEALY  AMIAX LS
=2 Al

EU SFIE(EAER
Titanium Dioxide : EF & Al £ 2
Tin Oxide : EF & Al 2
Silicon dioxide : & &l

EU 283 E(-‘:’—Ié‘.—‘?'——_rl
Titanium Dioxide :
Tin Oxide : ol ':*0*5
Silicon dioxide : & 8l2

EU ESEB(tEE2R)
Titanium Dioxide : dfl
Tin Oxide : HEH S

Silicon dioxide : HE S S
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EU RHIEE(EU SVHC list) : #HIE X &3S
EU A M A 2(EU Authorisation List) : #ME X &£S
EU 7 XA 2 (EU Restriction list) : #H T Xl &S
0222 E2(0OSHA #E) : #HEX &S
0| =222l 2(CERCLA #E) : FHIEHX %S
0222l ¥2(EPCRA 302 #&) : #HE X
0222l ¥2(EPCRA 304 #&) : #HE X
0222l 2(EPCRA 313 #&) : #HE X
ZHEYEA=EE  AMEX £33
ASESEA=EE ANMEK &3
=ECISYBANEE : AHEA %S
JIE Al
Titanium Dioxide
O0l=222| 82 Section 8(b) Inventory (TSCA): =X &
o222 HE Existing and New Chemical Substances (ENCS): (5)-5225, (1)-558
=222 88 ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: = 1% weight
=222 AL ISHL Notifiable Substances: = 0.1% weight
E=222| ™ E Inventory of Existing Chemical Substances (IECSC): &M & 11377
LTt 2l 2 Domestic Substances List (DSL): =&
SF2elAE Inventory of Chemical Substances (AICS): =&
SEAM=2L|HE Inventory of Chemicals (NZIoC): H&tst stst=2& 2 JI=0f et
HAMHRBOZ MEE £ US
Zie|om 2|8 E Inventory of Chemicals and Chemical Substances (PICCS): &M &
Tin Oxide
0|=22e2|&HE Section 8(b) Inventory (TSCA): =HE
o222 HE Existing and New Chemical Substances (ENCS): (1)-551
A2 22| AL ISHL Harmful Substances Whose Names Are to be Indicated on the
Label: = 1% weight
=222 AL ISHL Notifiable Substances: = 0.1% weight
S=22ldE Inventory of Existing Chemical Substances (IECSC): &I & 37645
MLICH2 2l d 2 Domestic Substances List (DSL): =&
SF22| L Inventory of Chemical Substances (AICS): =IH&t
A2 AL Inventory of Chemicals (NZIoC): HSNO Approval: HSR002805
Zie|m 2|8 E Inventory of Chemicals and Chemical Substances (PICCS): &M &
Silicon dioxide
Ol=22| &2 Section 8(b) Inventory (TSCA): &I &
U= 22| M2 Existing and New Chemical Substances (ENCS): (1)-548
E222|EE Inventory of Existing Chemical Substances (IECSC): &M & [11361]
LTt 2l 2 Domestic Substances List (DSL): =&t
SF22|d8E Inventory of Chemical Substances (AICS): =&
c22|d 2 Inventory of Chemicals (NZIoC): &&tst stst=2& 2 J|1=0 el
2OoZ ANEE = US

t2| 8 & Inventory of Chemicals and Chemical Substances (PICCS): &gt

62 62 62
010 00 010

r
Ja
Jc
n

e ox

A2 ISHL Harmful Substances Whose Names Are to be Indicated on the
=0.1 % weight (listed under Silica)
MY |SHL Notifiable Substances: >=0.1 % weight (listed under Silica)
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L.
Ct.

ct.

The Chemical Database —The Department of Chemistry at the University of Akron
U.S. National library of Medicine(NLM) Hazardous Substances Data Bank(HSDB);
http://toxnet.nlm.nih.gov/cgi—bin/sis/htmlgen?HSDB

Emergency Response Guidebook 2008;
http://phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/erg2008_eng.pdf
National Emergency Management Agency—Korea dangerous material inventory
management system; http://www.nema.go.kr/hazmat/main/main.jsp

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

OECD SIDS:; http://webnet.oecd.org/hpv/ui/Search.aspx

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

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

American Conference of Governmental Industrial Hygienists TLVs and BEls.
National Institute of Technology and Evaluation(NITE);
http://www.safe.nite.go.jp/english/db.html

International Uniform Chemical Information Database(IUCLID)

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

REACH information on registered substances;
http://apps.echa.europa.eu/registered/registered—sub.aspx

EU CLP: https://echa.europa.eu/information—on-chemicals/cl-inventory—database
EHEZ&EHUX 2016-04-22
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+ 0l MSDS = &t 2 HE Xl 41 =0 2/ HGHK &dsh A LICH

s UHE2 8 XA E2E EUZE It €10 JA=s =& DATA S 2H0HH
JledtA&sUCH

+ 0l MSDS = Z0HAH FSXAH E£= X 342 S 2AMF S0 =852 FLA HLHALELR
St A HYgH0IL OE =2 880t0 AISote &gAE HZ0lU EE 0l HolA=
et 28 & =80, He JI=H-8A MY & = S0l R2ASHHOF LICH

+ 0l MSDS Ol Z28& WES =0t & XS0l [et 401 = AN, &M 28 782
e 2XoHK 2 = JAL2Z, AL & Fsktes 82 L oid NG 2dE #3S
200t =+ P 0l UASLICH



