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Titanium Dioxide(Cl 77891) 13463-67-7 236-675-5 75 - 83

Tin Oxide 18282-10-5 242-159-0 0-1
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silica 7631-86-9 | 231-545-4 1-3
Iron Oxides (CI 77491) 1309-37-1 || 215-168-2 | 12 - 18
Iron Oxides (CI 77499) 1317-61-9 || 215-277-5 2-4
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Titanium Dioxide : TWA = 10 mg/m?
Iron Oxide Red : TWA =5 mg/m?

ACGIH 3
Titanium Dioxide : TWA = 10 mg/m?
Iron Oxide Red : TWA =5 mg/m?

MEBSIH LSI|E: U=28isS

OSHA 18 :
Titanium Dioxide : TWA = 15 mg?
Silica : TWA = 20 mppcf (80 mg/ms/%S|02)(%%/\ %&)
Iron Oxide Red : TWA = 10 mg/m3(fume); TWA = 15 mg/m3(Rouge, total); TWA
= 5 mg/m3(Rouge, resp.)

NIOSH 73 :
Tin Oxide : TWA = 2 mg/m? (as Sn)
Silica : TWA =6 mg/m?
Iron Oxide Red : TWA =5 mg/m?3(dust and fume)



EU

~3:
Titanium Dioxide : TWA = 10 mg/m?

JIEt:

Silica: &F: TWA =2 mg/m? (SE4 &, Fumed silica 0l SXH) ARAA: TWA =

4 mg/m® (EA); 0.3 mg/m3(&E4) UK: TWA =6 mg/m* (E24 8&1); 2.4
mg/m3 (S&4 &), STEL = 18 mg/m? (HI&HXl, EL A Z&l); 7.2 mg/m3
(HAX, 224 2&) M2 TWA=0.1 mg/m®* (4 2&!); 4.0 mg/m? (as
HZEA OlMSAA) LAELZ|OL TWA =4 mg/m® (E2A 2&); 0.3 mg/m?
(SEH 2X)
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AR 29
- Titanium Dioxide : Rat LDsg > 5000 mg/kg (OECD Guideline 425, EPA
OPPTS 870.1100)
- Tin Oxide : Rat LDso > 9000 mg/kg
— Silica : Rat LDso > 5000 mg/kg (OECD TG 401, GLP)
- Iron Oxide Red : Rat LDso > 5000 mg/kg (EU Method B.1)

— Iron Oxide Black : Rat LDsp > 5000 mg/kg
1 : i=2gs

o L HA O

— Silica : Rabbit LDso > 5000 mg/kg
=3 N I=RerE=1
— Titanium Dioxide : Rat LCso > 6.82 mg/L / 4 hr
— Tin Oxide : Rat LCso > 5 mg/L / 4 hr (OECD TG 403, GLP)
— Silica : Rat LCso > 2.08 mg/kg / 4 hr (OECD TG 403, GLP)

— Iron Oxide Red : Rat = 8.5 mg/kg bw/day
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NERAL E= X248 2200 28
— Titanium Dioxide : E7|E 0|20l IIEXN=24AIES & 2}, TIEAN=24D
gE BE2 UEHLA &2 A S(OECD Guideline 404)

- Tin Oxide : EJIE 0|2&t LIEXN=24 AIg€Z2 W, HIEXN=24H0] otY. (OECD TG

rE

404)

- Silica: EVIE 0/128 IIRN24 AENA ISX20] 2EEX 2AS (OECD
TG 404, GLP)

~ Iron Oxide Red : EJIZ 0|28 T2 N24 AIEZ2 D, TIIEXN240] 2HEDX

&2 S. (OECD TG 404, GLP)
- Iron Oxide Black : EJIE 0| &¢&t LIRA=EAE0HA DIIRFRALE 2EE
2 S(OECD TG 404, GLP)

Al S S A E'— |. 22K ¢4=2
- Titanium Dioxide : E)JI% 01283t = N=24AIES & 20, &= NA=41
s Br22 LHEHLR 2 A S(OECD Guideline 405, EU Method B

[ W

OPPTS 870.2400)

- Tin Oxide : ENE 018 = A= A2, =XA=40l 2ZLX €S.

(OECD TG 405)
- Silica: ENIE 0188 =X=4 AEHAM =301 2E X ZAS (OECD TG
405, GLP)

- Iron Oxide Red : EVIE 0188t & N=24 AIEZ D, = UA=H0| 2 X £33,
(OECD TG 405, GLP)
— Iron Oxide Black : EJ|E 0|88t =N=38AE WM A=4d2 &
AUS(2e=5, EXH=0, 24=2.4, 222 E=0.33)(0ECD TG 405, GLP)
SEIIUNOIN . 2FEX %8
— Titanium Dioxide : &2 A E0ILI At = 20 2N S50 H2LES
LIEHLHRI &2 S.
IR} 23X %S
- Titanium Dioxide : JILITZIJE 0|&3dt0 LIS U2AHAIES & 21,
D228 2HAE BHS2 LHEFLHA 2 /%S (OECD Guideline 406, EU Method
B.6, EPA OPP 81-6, GLP)
- Tin Oxide : Al S22 =& & LLINA HIA MF 2 SZHO &45l= 2EE X
2 ULH. (OECD TG 429)
- Silica: =&E0 2 22 22X o9 t
— Iron Oxide Red : JILIIIZ1E O|S¢&t LISUEIE A2 T2 Helds
2LOIIX £S.
— Iron Oxide Black : JILIIZ| € O|Egt IR USHAIS A TS0 H0|
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MANEHOIRE : 282X &£S

- Titanium Dioxide : 84S0l AEZ W AIE(R&EXSHBHOIAIE(OECD

Guideline 476, GLP), S 44 X014 Al & (OECD Guideline 473, GLP),
SHESHHOIAIE(OECD Guideline 471)) & Ml LH AIE(ASHAIE)HA LIEHE
- Tin Oxide : AI&2 i K& =4 A2 ((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))0HIA S4 BtS0| 2&E.
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- Silica: Al& 2 L AIE((0IMSSHSAHOIAIE(OECD TG 471, GLP), £2 2
SO AAIE(OECD TG 473, GLP), X222 NESEX SHBO|AIE(OECD TG
476, GLP)) & M W ME(XZRE NESAEX SHEHOIAE)HM SHEHSO0]
LIEHE
— Iron Oxide Red : A& 2t LI AI&(ZER S L MII0IAAIE (OECD TG 473, GLP,
read across), Ames test (read across), ZRFNMEZSTNSHHOIAIE (OECD TG
476, GLP, read across)) & M W REXASASEHAN SHELSO| LIEMY
— Iron Oxide Black : AIE 2 AIE(EZRFS M 0IAAIE(OECD TG 473, GLP),
ISSHNESTIS=AHAHOIAE(OECD TG 476, GLP))NIA UAIZSEC] S22 A2t
0| SHO=Z LIEHY

MASH 280X 28
- Titanium Dioxide : &XI K0l A 0l& Jtsst &I|2+
AL FO 5S4 SH St S0 2sh 2

Mo o

fIgs UHEHWAl =00 2& XALH
- Silica: IRAE 0|Set 2254 & EHOISEAIEWA OHet S 2E A

UAUS(OECD TG 414)

EXN EEAMI) SH (138 =5) 2
- |ron Oxide Black : HE=E 0|S&t SHERSHAIEHA S 454 g2
ZHEC X LUS

EX BEXHA)| S4 (B8 &)
— Titanium Dioxide : Ol &3 EIEFE 2 NOAEL 0] 3500 mg / kg bw / day Q! Bt
AR = E0 S4 AIE0HMN HEHE 2SS LIEFLHX 2 UL
OlAtSH EIEIE2 1Ml HI2E Soll et 2 3E2 S2HA L8z I8
CTEEZ2E Sol 54 H&2 J|IHE &= SASLICH
Ol AtSH EIEFE 2 NOAEC JF 10 mg / m3 QI FHoll S 8t S B2 &0 54
ANEUHM ER3 28 EXUCH
- Tin Oxide : HEE 0|88 13 F2U2 BI2HFAIRENHSH AIE 20, S40 2s&
SA0| Z2ELCX 23S (NOAEL = 10,000 mg/ka)
— Iron Oxide Red : SHEE 0|&8t 90 & =029 010t S =HAIE U A
220 2&EX LS. (NOAEC = 4.7 mg/m3) (OECD TG 413)
— Iron Oxide Black : HEE 0|&¢ch 13 L2t SEIESSH Ag€Z 1 gt=s=sd

e 2 2FCX LUAS. (NOAEL = 4.7 mg/m? air) (OECD TG 413, GLP)

-—

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

— Silica : 96hr—LCO(Brachydanio rerio) = 10000 mg/L (OECD TG 203, GLP)

— Iron Oxide Red : 96hr—LCO(Brachydanio rerio) = 50000 mg/L

— Iron Oxide Black : 96hr—LCO(Brachydanio rerio) = 10000 mg/L (OECD TG 2083,
GLP)

222 =Y

010
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— Silica : 24hr—ECso(Daphnia magna) > 1000 mg/L (OECD TG 202, GLP)
— Iron Oxide Red : 48hr—ECso(Daphnia magna) > 100 mg/L (OECD TG 202, GLP)
— Iron Oxide Black : 48hr—ECO0(Daphnia magna) = 10000 mg/L (GLP)

I E(r)Cso = 62.54 mg/L
— Titanium Dioxide : 72hr—ECso( Pseudokirchnerelia subcapitata)
72hr—NOEC(Pseudokirchnerella subcapitata) = 12.7 mg/L

— Silica : 72hr—ECso(Scenedesmus subspicatus) > 10000 mg/L (OECD TG 201,
GLP), 72h—NOELR(Scenedesmus subspicatus)= 10000 mg/L (OECD TG 201,

x=

—4—TT

=61 mg/L,

GLP)
- U4 =¥ 54 2]0N ¥€8
s : nzgs
d2AF I N=8ls
AH 282
Lt &84 & 2olld
SBH X288
- Titanium Dioxide : Log Kow J} 4 0|BH0|2 2 MR A0 ¥S 2022 =S (=
2.23) (KI=XI)
— Tin Oxide : Log Kow JI 4 0|BH0IB 2 & FH0| ZE A2 =S (=1.29)
(=)
— Iron Oxide Red : Log Kow 2} 4 0|8H0|B2 2 XMFRH0| @S 2Hez2 o= (=0.97)
(=)
20A - iz2gis
Ct. ME=54
==MH: 29
- Titanium Dioxide : BCF J} 500 0ICH0IBE2 MESE4H0| ¥S 2422 =2 (=
13.73 ) (KI=XI)
- Tin Oxide : BCF J} 500 0I2H0|122 ME2=s=40l 2 222 == (=100)
(=)
- Silica: 0| 222 822 Qo M2 ==0tA LS
- Iron Oxide Red : BCF It 500 0I2H0|22 ME2=s=40| ¢S W22 =E (=
2) (=)
’éIﬁHH INEERE=
- Titanium Dioxide : & H ME2di =X £S (GI=XI)
- Tin Oxide : & Mo DX LS (W=SX
- Silica: 2J|20|1822 H2ZLA 23
- Iron Oxide Red : & M6 T X LS (W=XI)
- Iron Oxide Black : 4200t &I Xl 20t M W SHE BMHE0| =345 & 2F 10
MEGH &)
ch. EA0ISH : HEAS

- Titanium Dioxide : EX 0l E2IJts40| %S (Koc =86.1) (BI=X)
- Tin Oxide : EL 0l E&Jts40l S (Koc = 13.16) (WI=XI)
- Iron Oxide Red : E20ll EJts40| 248 (Koc =6.942) (WI=X)
Of. JIE} ol HE: H=2es
Ht. LES Sl . 250X %8

g

13. HIJIAI =2/ At
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ot HIDIZE :

- HolS22l80 EAE B2 A0 et HE= & SJIE HIIGHAI L.

Lt HIDIAl =2 AHE
- 2 HA0 SAIE WSSO0l et eSS EJ1E HJIoHAIL.

14. 2500 28t 32

It SAHS(UN No.) : 5
Lt HEMNY :sigels
Ct. 280K HEH S= : digels
ct. BIIS2 - gels
Of. HLL2LASE : sH=el
Ht. IMDG/IATA/ICAO : &

AL ANEIDN 28 & 25

OFX CH2H
SITHAl HIAZEX] : siggie
SEA HAXIX : g

CHOll 2tEdol & 2RIt UL HREH

15. €& HHESE

b, MHOHMEAHBO| 28t #Al - RHEX %S
Titanium Dioxide : = EJ| =4S 2& , 2cIHa2Z ,
Iron Oxide Red : = 2J|IE4 ¥ =22 , 22U 2E | S
A IA=THEE
Iron Oxide Black : 2t2|HA 22

Lt. stst=S&E 22|30l 28 #H : AMIX $S
Titanium Dioxide : J|&3tefE & KE-33900
Tin Oxide : J|E3& 22 (KE-33849)

Silica : J|&3t&22& (KE-31032)
Iron Oxide Red : JIZ3Ist2 & (KE-10897)
Iron Oxide Black : J|&3}tst2 2! (KE-34314)

Ct. St |30l 28t #Hl : AMIX &S
Titanium Dioxide : HI FE=2
Tin Oxide : HIR/IE=
Silica : HIRIE =2
Iron Oxide Red : H|®&

ct. Ho|S 22 g0l 28t Fn‘ M AR 23S

Of. J1Et = LH & 2A=2-0l 2|8 Al

o Ji

=18 bS]
UFdRILESHACIY  #HLUX LS
=2

EUEEHE@WEﬁ r)ﬁmammo
Tltamum D|0X|de oh &
Tin Oxide : HE &S




Silica : SHLAS

Iron Oxide Red : A S

Iron Oxide Black : sHE S
EU #MAEL(EU SVHC list) : # MK 23
EU #AHIA 2 (EU Authorisation List) : F XXl &8
EU 7 Ml A 2 (EU Restriction list) : #MZ X &2
EU BPR : #HT Xl &8
01322 2(0OSHA A#3d) : AMX &£3
0123223 2(CERCLA #E) : #HEUX %8
012223 2(EPCRA 302 A#3) : A M X
(

ot
D222 2(EPCRA 304 #A) : AMEX &2
DI=22c|HE(EPCRA 313 #3) : RMIX &2
ZHEGEAUSE  AMIX 22 MK %2
ASESHAZSE  AMUXN $US AMLUX LS
SEZ2TANEE  ANYX LS AHUX &S

16. 11 92 EIAHE

b T=ze &X
— American Conference of Governmental Industrial Hygienists TLVs and BEls.
- EPISUITE v4.11; http://www.epa.gov/opt/exposure/pubs/episuited!.html
— EU CLP; https://echa.europa.eu/information—on—chemicals/cl-inventory—database
— Emergency Response Guidebook 2008;
http://phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/erg2008_eng.pdf
- |ARC Monographs on the Evaluation of Carcinogenic Risks to Humans;
http://monographs.iarc.fr
- International Uniform Chemical Information Database(IUCLID)
— Korea Maritime Dangerous Goods Inspection Center;
http://www.komdi.or.kr/index.html
— Korea Occupational Health & Safety Agency; http://www.kosha.net
— Ministry of Public Safety and Security—Korea dangerous material inventory
management system; http://hazmat.mpss.kfi.or.kr/index.do
— NIOSH Pocket Guide; http://www.cdc.gov/niosh/npg/npgdcas.htmi
— National Chemicals Information System; http://ncis.nier.go.kr/ncis/
— National Emergency Management Agency—Korea dangerous material inventory
management system; http://www.nema.go.kr/hazmat/main/main.jsp
— National Institute of Technology and Evaluation(NITE);
http://www.safe.nite.go.jp/english/db.html
— National Toxicology Program; http://ntp—apps.niehs.nih.gov/ntp_tox/index.cfm
— National Toxicology Program; http://ntp.niehs.nih.gov/results/dbsearch/
— OECD SIDS; http://webnet.oecd.org/hpv/ui/Search.aspx
— REACH information on registered substances;
http://apps.echa.europa.eu/registered/reqgistered—sub.aspx
— REACH information on registered substances; https://echa.europa.eu/information—
on—-chemicals/registered—substances
- TOMES-LOLI® http://www.rightanswerknowledge.com/loginRA.asp




Lt.
Ct.

ct.

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

— 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

— Waste Control Act enforcement regulation attached [1]
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