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3. AR/ B HMER

1EZ &% (INCl Name) CAS 5 EC & BE(%)
Titanium Dioxide (CI 77891) 13463-67-7 236-675-5 78 — 86
Tin Oxide 18282-10-5 242-159-0 0-1

Silica 7631-86-9 231-545-4 1-3
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Iron Oxides (Cl 77491) 1309-37-1 215-168-2 10 - 16

Iron Oxides (Cl 77499) 1317-61-9 215-277-5 1-3
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8. BEMIESl/ AFRIF

8.1 HEfhiEHl/ ASRIF

KOREA-ISHL
Titanium Dioxide : TWA = 10 mg/m?
Iron Oxide Red : TWA =5 mg/m?

ACGIH #E
Titanium Dioxide : TWA = 10 mg/m?
Iron Oxide Red : TWA =5 mg/m? (resp.)

SYR1E - E3H

OSHA #E :
Titanium Dioxide : TWA = 15 mg/m?
Silica : TWA = 20 mppcf (80 mg/m?3/%SiO2)(F )it L)
Iron Oxide Red : TWA = 10 mg/m3(fume); TWA = 15 mg/m2(Rouge, total); TWA
= 5 mg/m3(Rouge, resp.)

NIOSH #E :
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 MZE :
Titanium Dioxide : TWA = 10 mg/m?




HE:
Silica : JEXFL: TWA = 2 mg/m® (FFIRMERS L, ICE N SEZELAE) Int: TWA =
4 mg/m3 (RAME): 0.3 mg/me(FRIRME) UK: TWA = 6 mg/m?® (RAMRE): 2.4
ma/m? (FFIRM#p), STEL = 18 mg/m® ((HEE, BRAMH L) 7.2 mg/m? ((HE1E,
IR PR A) $E5E: TWA = 0.1 mg/m® (FRIRM4ER5 ), 4.0 mg/m?
(as JELERIAZRALEE) B F): TWA = 4 mg/m® (RAMFH L) 0.3 mg/m?
(FRIR %7 )
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- BE LT ERERAY RN CZEE, URBERIAMMEARIFE
- MAIMIFREY, B TR ERIFRS
- BmERid e phEmE = (facepiece filtering respirator) SZE KT e BT = (air-
purifying respirator), SMEMALF# (High—Efficiency Particulate Air (HEPA)
filter media) BB zh ki 7Eh B = (respirator equipped with powered
fan) (fRE, EE, 1|

SRR (<19.5%) , E& _FERSHEE (supplied—air

resplrator)_lzﬁé’“(”?Wif%?ﬁ%%(self—contained breathing apparatus)
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11.1 AREEEEMEENER
Y AL s
11.2 HIE¥ER
SMEN

0 : £%#
- 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 LDso > 5000 mg/kg

2K . ERF
- Silica : Rabbit LDso > 5000 mg/kg

RA  ERH
- 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

B RRIEatE/RIE © £o2

- Titanium Dioxide : RFBEKRIBIXIGHIERZ, RHIEARHE M RN (OECD

Guideline 404).

- Tin Oxide  RFHIREZBARIH MR I LE R B R% B B RFELE M, (OECD TG 404)
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- Silica : KEREBKREIRIG P, RKWEEIE BFR#ME, (OECD TG 404, GLP)
- Iron Oxide Red : T&F Rz RAHI#IME R 4E R B R% B WEEE BRRIEME. (OECD
TG 404, GLP)
- Iron Oxide Black : ZRFHEBKRIZ M HIGH, FAMEZRIEKREMME. (OECD TG
404, GLP)
FEERRA/ARRIE : £
- Titanium Dioxide : RBRFHIREHLERE, REDRREMER & (OECD
Guideline 405, EU Method B.5, EPA OPPTS 870.2400).
- Tin Oxide : MAMRAATKH R FHIARKE, (OECD TG 405)
- Silica : RRERHIRIGH, FWRZBRERHME., (OECD TG 405, GLP)
- Iron Oxide Red : & FARAGH| MR LE R BR%X B WEEERAERIE M. (OECD
TG 405, GLP)
- Iron Oxide Black : XRIRFIHMIRIGH, RUERRIHME. (BIRE=5, ®%K=0,
#Ef%=2.4)(OECD TG 405, GLP)
— Titanium Dioxide : Titanium oxide does not show respiratory sensitizing
properties in animal studies or in exposure related observations in humans.
BRRE U - £52
- Titanium Dioxide : R ERKIBIMHRICERE, FRHEIEKREHMER N (OECD
Guideline 406, EU Method B.6, EPA OPP 81-6, GLP).
- Tin Oxide : ZREKREBMXIEERBERAS5RE KT, (OECD TG 429,
GLP)
- Silica : BN NEERITEHTFEWARFITNE, HEWNEENZY R 5| EE K
BB UEE,
— Iron Oxide Red : BRI KT BIMEXIEERE /x?ﬁﬂiﬂiii_ﬁﬁ('li
— Iron Oxide Black : BXREAEBUKIE F, FWEE) R PREEUER .
BUEM © To%k
ETEABTRIREMYE ¢ Ak
— Titanium Dioxide : 1&
— Tin Oxide : ERAFELCRMNFEHITHRKIEABALISMEREERTFRATFE IR
R, A,
— Silica : ARG ((HMZR T IXLG(OECD TG 471, GLP), mElLER ez Fitie
(OECD TG 473, GLP)) XK fAmiRis (HFLAS MG R A RETIR) P 2RMR
— Iron Oxide Red : &R
— Iron Oxide Black : ﬁ-\é’hﬂ’*("ﬁﬂ*ﬂh ~ 1456 (OECD TG 473,
GLP), /2L MAmERZETIRLE(OECD TG 476, GLP))
AEEMN C EASE
— Titanium Dioxide : XE 4B
- Silica : "NEEABHEMABRILEH RS, RWEEEMFM., (OECD TG 414)
RSB RAEM(—XREM) © £52
- Iron Oxide Black : KEZMLOEMIRIEF, RWEESEEER 0,
HRMIERERAEM(REEM) : £52
- Titanium Dioxide : XER7E 29 KALL 24,000
ma/kg IRIEFHTEARERBNERE, RHIUSHTEMERMIRLZ(OECD
Guideline 407).
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- Tin Oxide : KR 13 AR EORFMRILEREREXBE NI S BRI,
(NOAEL = 10000 mg/kg)
- Iron Oxide Red : F|AKRKETE 2 ARHITRASH RIS, ARS/LYFREESMD
SHR, MARUSZFERMUNEMAEES (B 24, ) s9EEIR(OECD TG
412, GLP)
— lron Oxide Black :
ERKRHIT IS ANEERAZTEMRRF, EEUSINEENEEHERIER.
(NOAEL = 4.7 mg/m? air) (OECD TG 413, GLP)

BRABE @ THHE

12. £ER

12.1 £58H
- SHKESY  £HE
B3 ERnH
- Titanium Dioxide : 96hr—=NOEC(Oncorhynchus mykiss) > 100 mg/L (OECD
Guideline 203)
- Silica : 96hr—LCO0(Brachydanio rerio) = 10000 mg/L (OECD TG 203, GLP)
- Iron Oxide Red : 96hr—=LCO(Brachyaanio rerio) = 50000 mg/L
- Iron Oxide Black : 96hr=LCO0(Brachydanio rerio) = 10000 mg/L (OECD TG 203,
GLP)
BR=E  Exk
- 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)
2K E(NCso = 62.54 mg/L
— Titanium Dioxide : 72hr—ECso( Pseudokirchnerella subcapitata) = 61 mg/L ,
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,
GLP)
- BMEKESFMY - £HE
i AL
AR « Totst
SEE BT
12.2 B AR
BAM  ER1s
- Titanium Dioxide : /T 4, BiAFRITIR B MK ( = 2.23 ) (FUNME)
- Tin Oxide : /INT 4, FALATRMTRBMEE (= 1.29 ) (FLUME)
- Iron Oxide Red : /N F 4, BRI ZEME (= 0.97 ) FUUME)
PEfEME - Eost
12.3 £YIRREBS
RGBT - B
- Titanium Dioxide : BCF < 500 — ¥tk ZaME (= 13.73 ) (FUUME)
- Tin Oxide : BCF < 500 - it &K (= 100 ) (FURNIE)
- Silica : RIBEEEYREN, HEEMIRR,
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- Iron Oxide Red : BCF < 500 — Fiiti&k a4 (= 3.162 ) (Flunl{E)
EYIRERRY - ERH
- Titanium Dioxide : NS EYbEME (FUNME)
- Tin Oxide : NS EYIBERE (FUN1E)
- Silica : K2XHY), ~&R.
- Iron Oxide Red : REEMpEMRE (FUN{E)
- Iron Oxide Black : R AER B, E£YEARRRBHIATEEES (10% "] ED#E 45)
12.4 EXZBPRIREIMN - E5s
- Titanium Dioxide : A"&ELIZEH M (Koc = 86.1) (FUNME)
- Tin Oxide : "7 T ZEHR KM (Koc = 13.16) (FUNME)
- Iron Oxide Red : "&7ELZEH WK (Koc = 6.942) (Full{E)
125 EEAEXM : 54t
12.6 REEFRE | £H%

13. &iEZTE

13.1 BRREFNOLETEREES

- BB LT ERRTE,  JNANH T RO E AR
13.2 ZISRHNBTRNBENLEREESR

- BRAREFEIEFNLIE

14. ZHIER

141 XEEHS (UN ) : F5EM
14.2 REEEHBMECRIR - TER
14.3 ZHERME « TEM
14.4 B%A (ERMELR) « ~Em
14.5 ®BF5RY) (ERERBIEERINR) : TER
14.6 IMDG/IATA/ICAO : Ti&F
14.7 ERBERHIBEHERE
KRBT ESIHER  TEM
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15. EZRER

15.1 KTYRFEESMEE. BEFIAMRAEOSIER/LE
15.1.1 HE T2 FREEIIN : kiE
Titanium Dioxide :
Iron Oxide Red :
Iron Oxide Black :
15.1.2 HBEAELEYREIREZHOMN : £0E
Titanium Dioxide : KE—-33900
Tin Oxide : (KE-33849)
Silica : (KE-31032)
Iron Oxide Red : (KE-10897)
Iron Oxide Black : (KE-34314)
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15.1.3 BHERYZEZEIELZIMN : xNE
Titanium Dioxide : FEfER&H)
Tin Oxide : FEfERGH)
Silica : JEfEREY)
Iron Oxide Red : JEfEBa)
15.1.4 BEERFYEIREMN : RE
15.1.5 HAbiER
SHEERME
REMBNSEYRERSE  fNE
15.2 EEeEAREANRE
SEESME
AR SEER - M
feba~ A :
Titanium Dioxide : &M
Tin Oxide : &M
Silica : T&A
Iron Oxide Red : &
Iron Oxide Black : A&
EUBR&NMEE (EU SVHC list) : kM zE
EU FR&I{EE (EU Authorisation List) : sk#%E
EU BR&I{S S (EU Restriction list) : sk#E
EU BPR : kM=
OSHA #zE (29CFR1910.119) : kM=

CERCLA 103 #3E(40CFR302.4) : Fk#=
EPCRA 302 #LE(40CFR355.30) : k#E
EPCRA 304 #L3E(40CFR355.40) : k#E
EPCRA 313 #LE(40CFR372.65) : Fk#E

AP REYMIIR - RME RME
B S REALIMIA - KT RME
SEFRWERYRA - KT RME

16. Hftif5 2

16.1 WFHA :
— 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.html

— 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/registered—sub.aspx

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

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

- 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.nim.nih.gov/cgi-bin/sis/htmlgen?HSDB

- Waste Control Act enforcement regulation attached [1]

16.2 #llg A : 2021-08-17

16.3 BHSHEARLEX A
BsSE 1
R&E% B : 2024-04-01
16.4 EHfth :

MRIBLFMRD LR ZERRERARRBABHEIEREMAEITAS, WEFERRERK
WIAPHEIT T IE.

A MSDS #RIEFHE BRI Z2REEASE 41 SHlAK.
AREFRARREBRZERIZENINRFESEM L, RIERETEIESIBL.
FAMEERRZERARRBABEENBRE, FERERTHERFEEEMRT2HRFE A ERHEES
B, xFEAME ERRERSSEMYRER, NAEEARARRDEESERIRE.
‘BT EER. X ERAARR ABTLAIRFE—EER. XMIFRE, BXRERERENE
FRERRYEEME S TIRME.



