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P272 2% 9o=Z &l 0|22 BHESIA| DAL,
P280 BBHY-EH O ROIH QIS IS 2G| L,
P284 E7|7t  EI2| o= B 557| BETE ISR
- oig
P302+P352 IR0 2™ CIHQ| S22 AA|L.
P304+P340 SstH AMSH 7|7t Ues RC=E FI|1 TE5H| 42 AM=E AHEE ZItAI2
P308+P311 & L& 20| R2{EH, 2 =7|2(QAHe 2IRE EoA|2
P308+P313 =E&|HLI 20| LW 2ot Z2|-2AS F5HA2
P314 SHEE L7 2JstdQl Z2|-RAUS FSHA|2
P321 85 XHZ|E StA2.
P333+P313 O|RAF4H L= SPH0| LIEILIH ofstAQl 22|-2AZ F15HA|L
P342+P311 &7| ZAH0| LfEH-fD:I o|Z7|ZH(C|AN Q] ZIZHS HIOA|Q
P362+P364 2 E OS2 B0 CHA| AHE 2 MASHA|2.
- -|7~I-
PA05 EAFZ A7} U= AMEEA0| AL,
- 7|
P501 W7 |22 Ho| FA|E LWHEO| w2t LHE=E 72 H7|5HA 2.
Tt Q314213 2RIIZ0 Eate|2| o JIEt Ra1A-9IA
- SYA| SAMSHE OfRTM L ATIEIE £3 IRE 24 AZ 4 US.
- SYAl W71 S0l o3t HMAIDE RUE 4 US
3. 7dd22 gzl 1 R/
TH HE CAS No. LCA-300 LCW-300 LCW-318
O|4AtSt E|EFs | Titanium Dioxide 13463-67-7 1.0~5.0 1.0~5.0 1.0~5.0
235 25 Calcium Fluoride | 7789-75-5 5.0~10.0 5.0~10.0 5.0~10.0
NETE! Silicon(Si) 7440-21-3 1.0~5.0 1.0~5.0 1.0~5.0
THALIES Sodium Silicate 1344-09-8 1.0~5.0 1.0~5.0 1.0~5.0
M3| M Limestone 1317-65-3 10.0~15.0 10.0~15.0 10.0~15.0
en Mica 12001-26-2 1.0~5.0 1.0~5.0 1.0~5.0
=S lron 7439-89-6 Rem.(LITHA|) Rem. (Lt R|) Rem.(LtH A])
L AWS A5 1 AWS A5 .5 AWS A5 .5
AWS Classification E7016-G E7016-G E7018-W1
o ME CAS No. LCW-400 LCW-418 LCW-500
O|AtS} E|EHs | Titanium Dioxide | 13463-67-7 1.0~5.0 1.0~5.0 1.0~5.0
235 25 Calcium Fluoride | 7789-75-5 5.0~10.0 5.0~10.0 5.0~10.0
Alg|= Silicon(Si) 7440-21-3 1.0~5.0 1.0~5.0 1.0~5.0
THHLEE Sodium Silicate 1344-09-8 1.0~5.0 1.0~5.0 1.0~5.0
M3| M Limestone 1317-65-3 10.0~15.0 10.0~15.0 10.0~15.0
2o Mica 12001-26-2 1.0~5.0 1.0~5.0 1.0~5.0
| Iron 7439-89-6 Rem. (LIHZ|) Rem. (LI Z]) Rem. (LI A])
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fion, et s W B as
o B8 oHYA U Rl 8ol Thsy
o2, JLOM et = otYE
AE Al AA2H9| &1t 7tAE dlist
Lt IOsHof & 2AEM7| YA, 24, s &) oid 3.
Ct. mafjof & =2 : 7t8d =2, AH(Acid)
2t 2oliA| dd&l= 24 0 0| Qo ot JtA7F M
11. =740 2tet A&
7t 7580 =2 & FE=0 oe J&E
O 57| : 8A| Ydst= &2 Ut SQs5tH 7|3, 7E FE52 RYY & US
O &7 A=QS
O = 08 : 4 o 32&MH0| oo 24 294, IREHsSS YUY &~ AUS
L, AL Foid 3=
7t) O|AtSIE|EHE
O gdsd
- A7 1 1LD50 »>2000 mg/kg ASZ : Mouse (OECD TG 420) =3 : ECHA
- 41| - A=QS
- 59 221 LC503.43 mg/f AEZE :Rat (OECD TG 403, AtUG2) %= : ECHA
O OEEAY &= 224  E7|E 0|8¢ IEEAM/AIR LA ZLL, AH=2/HE LIEHLR| ¥
S8t2|4=0, OECD TG 404 %£32| : OECD SIDS
O Aet #&4 £= 2124 1 E7|E |GG /A2 LA Z 1, AF=2/HE LIEHR| &S
Zotgt 2| 4= 1-2. OECD TG 405, GLP %23 : ECHA
O Z57|21014 : A=QS
O I&xtelyd : 7|4OoaE o|g¢t I|&22IdAId 2ot O|20818E A27(Z| ¢bs, OECD TG 403
xZ2] : OECD SIDS
O gery
- AAUMHME AR L =S
- DIBLESRIA 2
-1ARC : 2B
-OSHA : 2j29S
-ACGIH : A4

-NTP: Zt2Qi8
-EU CLP: =283
O AMEHOIAY - Alg2 W 01422

EIFFME FHR=HHO|AIR OECD TG 476,

2 =HBO|AI™ OECD TG 471,

HMAO|AAIE OECD TG 473 22t CHAIZH Rt 2AA8l0] 24,
S W FMAHOISAIY, AMAEE 84 &3 1 OECD SIDS

o O™l

L EZ 083 MALTSHANZ, YNBY, BRAHE S YR0| B S,

NOAEL= 1000 mg/kg bw/day(OECD TG 210) %Z3*{ : OECD SIDS

O 5% BHY| 54 (18] 2): ACS O|SF STHYTSLAFED, AU 9 Hstel
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SHA| ZCOH3H HHO| 2H2bE|R| 942 OECD TG 425
xZ22] . OECD SIDS

LZ): BHCE 0|25 UHEATSHAS AN, AFUQ D L2 FEHo|

A=

2tg| 2| ok2 NOAEL= 24,000 mg/kg bw/dayOECD TG 407
%22 : OECD SIDS

i

P

- Z7 :LD50 4250 mg/kg MEZE :Rat (=58 2252 %)

%&2] International Uniform Chemical Information Database(IUCLID)(http://ecb.jrc.it/esis)

O OERAY E= A=d © AFRY/OR: oFst 294
%22 : OECD Screening Information Data Set(http://cs3-hq.oecd.org/scripts/hpv/)

X
O Aot =&4 £ 234 A /e S A=4d
%22 : OECD Screening Information Data Set(http://cs3-hg.oecd.org/scripts/hpv/)
O 2g7|4eld  A=gld
O mERd @ 2AA=g¢lS
O gerd
- AALAE AR A= QYF
- NELSFIA L A=QYF

- ACGIH : A4 (Fluorides)

-NTP: 2SS

-EUCLP: 2282

- HAMEHOIYY @ A=QS

O MAIZM @ OFRA/AT (20 mg/L for some days during gestation): A= 2{2|0f CHSE BHOFS| AHARR
LEC(R] et2. 24 542 glen, of7te| 2|of YW Fro| 2tz

£ International Uniform Chemical Information Database(IUCLID)(http://ecb.jrc.it/esis)

>:<.

O Ed BEAY| =4 (13 =5): YA 7|28 A=e
O 4 &7 54 (85 2): =82
O SRR : A=gs
O 7|El Faid Fe @ 2=giS
ch de|2
O =d8=4

- B+ 1LD50 3160 mg/kg 2SS : Rat %=X : ChemlIDplus

- 30f : A=QS

- 29 1 A=QUS
O LREEAY E£&= 2-F4d 1 S8 0|8% I|IRRAN/AZH AlgZa A=3818,

OE2ZR|4 1 >45-<67, Mol 7t9H(EU Method B.4, GLP) %&£ : ECHA
O Aot =24 E= T4 | 528 0|8¢ dotmdd/A=d AlFZ 49| 1 >45-<67 2 Ao
M Al A}

7}942{(OECD Guideline 405, GLP) E7|2 0|23 LIELAIN/212A Al
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ALY AHT[R]| %2, Category 2B 58 & HEZ YA &3 1 ECHA, NITE, ICSC
O 257|142 @ =g
O IOl : D201 AZAD 1st Reading : 8(OECD Guideline 429, GLP) xZ&3* : ECHA
O gebd
- MAKHAEHY - A=Y S
- NELESRIA  AEYE
-1ARC : 2288
'OSHA Z|'—§t:m
-ACGIH : 2t=2gle
-NTP: 2t2glS
-EU CLP: Zt=2QlS

A U S, typhimurium TA 1535 A|
(OECD Guideline 472, GLP) Al&2 W CHO MZEE A|I¥ZEY
ORA oZ SHHO| 2AM0|A BIES| SIS Yo ZUXEA !

O MASH @ 273
O 8% B 54 (13| =2): A=YUS
O EX BAHAI| S4 (B2 L2): BAHAI(HIE2L2 AHZEY He s
O Zefdld : 2A=oUS
O 7Iel Rolid I @ A=
2h) TALIEE
O =5d8=4
- A7 :LD50 3400 mg/kg A= :Rat (MR 2.0) %23 :SIDS
- 20 A=QUS
- Y A=Y
O WEEAY £= 234 : MR(Molar Ratio, SH|)3t &0 Tat E7]0f| chst o|L
A2 MO|AM EAIMO| HEFS LIEIH MR 7t £27t8t42
Uasin, 205 OR2AY
Oletel 22 2AIE - x&H :SIDS
O St &4 £= AT  IRAYD RAE H2BAS EY. %EX :SIDS
O Z&7|2d « 2= U3
O LRy © ARIATOM HEY FE27|7F 2H2E. %E3 1 SIDS
O gd
- Aot AR - AR QS
- DE-ERIAl L ARYUS
- IARC : 2t2¢lS
- OSHA : 2t28lg
-ACGIH : ZI=28lS
-NTP: 228l
-EU CLP: 2=l
O MAIMZEHOIUY @ DUESEHSHHO| 4 FMAOIMAIE 4 22X :SIDS
O dAM=Yd  A=8S
O EY BHAI 54 (13 =2): 2j2%
O EX BHZAI| 4 (8K =2) : NOAEL(180 d)>159 mg/kg bw/d(Z|2sE) o

XEZ‘I : SIDS

SHED AR A SAHAl 228
F2A AlER U

ECHA, HSDB

*HSDB

2424 AlEA
mj2ofle| ¥l

40| LIEIE. E7|0HIM MR 1.6 Ol3t, 5= 50%

MNE o2 o
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O A7t silicate 2Mo| LEZ QIS
silicate 2 &= HIAIH 0|
ZAARR %ZX :SIDS
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=

O 7|et Rl I . A=QUS
ah AM3|A
O 848454

- dF RS

- 21 - A=RQS

- 5Y  ARGE
O OE2EAY E£= A=Y A=QS
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O HAIMZHOIHY : ARQUS
O dAM=Y - A=8l3
O &4 BHAY| 54 (13 £2): OIR20 S8 FAIE S8 AI@2a ZoU0M 54 F30| 22,
OF7HO| reticulinosis & Y50 2Z0t0A 7t 2TA 7|z
YDH29| HURYR| B2 0|50| JUUS x=H : HSDB
O &4 BHYY| 59 (U= =2): A=9S
O S%Rold : A=US
O 7|et walld I @ A=S
Ab) &
O 5854
- 47 1 LD5098.6 AEE (Rat (BHZE=Z : 9|2, &, OECD TG 401) x&=3] ECHA
- ZI| : LD50 20000 mg/kg AE= : Guinea pig %&%] : ECHA
- &Y :LC50>250 mg/m 6 hr AEZE :Rat(sZ) x&* ECHA
O LREAY E= 234 1 £38+10/0, A=4 812, Rabbit, OECD TG 404 % &3 : ECHA
O Mgt m&A TE 2124 212 ¢13, Rabbit, ZtatZEH0), E24(0), ZA=3(0), OECD TG 405
%E2 TECHA
O 2&7|a2ld : A=QS
O Ol - ol 18, Guinea pig %&%f : ECHA
O e
- AAHEAY L RS
- IEBLESRIA L ARBUS

O HAMEHOIHY :invitro - HE|2|0LS O|&st SH=AR0| Al™: S4(S. typhimurium TA97a, TA9S,

Jm oz

TA100, TA102, TA1535, TA1537 & TA1538, CHAEG Al 2tAQ10]), OECD TG 471 %=X : ECHA
=M : 21292

>

AlEA]
g BHYI =8 (18 =8): 3+ F0 = 2 & Ul =229/ H| 25 & =3, 24 Alol| g&2d
A=0f dist S A= 7|2 AFY AE RS, 2ZES, 2AL AT L, AHH2S0
AU, T FH2 AHYQ| 2ZHQ ARIOIUS. /24 ~ 48 A|ZH0]| 2|Z2e BED 714, 48 Azt
= MY FE G020 20| g2 SEioM =21 S| E ZAEIE / 2T/ SSTHALE
FAFSE 710|=21R1: OECD TG 401) S¢: EE A2 AFoMet 20| & Aol 59 &8¢ =482
gEots A2 A2 FHZ SHA|= YYATHLO] A= 2O 250mg/m3 2] =54 & YAt
FrEdd) 7t 2% EM MYES FEGHA| %3S BEHELIL. S22 4 T 24 6 AWE, 5
2/F % =2AIZUCE T2tM LC50 2 250 mg/m3 2| 71 =2 37| s=EH 2Y5 =5UC O
7= Olifet ElEHs (Ti02) £ 7IE2EE (C) YAtof| ciet REY ¥ 25 2(ASISIEHM I 2h=
LYo Al Bt Y FF ALYS BIISH| fIs SAEACH +2 MEE 5,50 L 250 mg/m3
sE=2 4 2 3 6 AZHY, 5 Y/F, 37|, Ti02 £ C YAO| =2AI7|1 =& F 6 HE S
MEE ZHH22 FIt St o g3l AE & HE HAMME XA 7|s (5, e, 4 W 2 A
U Al 28 23S ), ME S E 22 Fefot 4 SRY2 =2 F o ME S O =F
= A EYE[UCE EoH o L 7|2 FLHOM Ti02 E= o &S S50 dat AA 2
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M

| ox

0
[E | o
fol

| : 3

Q| MEIS IS 4 QUQUCH 250 mg/m3 Q] SEOA TiO2 E= C YA 4 2 =2&|H 242
mg 2| E|Elst 17 mg ol 2o m| Rt Wigion, 2t EfRE82 5 Y S92 68 YoM 5
mg/m3 2| Ti02 ~ 250 mg/m3 Of CHal 2 330
Ste] TS 2 F 3-6 MY 7|7t SOt LT V= L m HA MZEL| BrdU ME HZ|Q| S7t2t
S ASE o W gSE A ottt {2

HICHd Hah B2HO| 232, HEH o2 WAHE AR B2 HAMIEZE =2 § SA| HEE Sl
o 22 LHOlM BEUCH WA 6 HEe &

YA-etR tHAMZES SEAZE 24 SHUCH HAME 222 =2 = 1 UM 1 HE7R] 27|2t
74 St & =2 5 JHE 20 LYSHA RAIZIUAC 22 ME BIOH L 2HH G2 HAME
Sy lget M HE 27|0|M oA, 0] 2ite =5 T 3 WA 6 WO 7Y FERACH
O] -9 Zit= &+ 7HA|9 & Fallet YA &9l 22 22 =0 228 52 o
MZESl SA S71 YAF A Yol, AME 7[s9 28 & tHMME SEA2| £50| BYEMZS
=E5| 2E0{FLICH YA 2f E8, UE S £ 2Y2 "HAME 7 L ME gS 2 34
A2 Z2 I 549 HO|2 Op7e Hlug of 2testel & et X'l A2 L. x&3 !
ECHA

O 54 27| =4 (85 g): 37 (012hd): Of A+ 2HFSHA| iron o] Sd4E LIS tist
=] ol

[=]
50, 250 mg/moA S0z, ME SA STt HIG

12. 280 0|12z F

7t Mefl=H

7t) O|LtetE|EHE

O O{& :LC50)> 100 mg/2 96 hr Carassius auratus(OECD Guideline 203)

O ¢Zt& 1 LC50 > 500 mg/¢ 48 hr Daphnia magna &% : ECHA

O Z2 EC50> 50 mg/f 72 hr Selenastrum capricornutum %% : ECHA

Lh) ==

O O|F :LC50 15406.743 mg/f 96 hr %&2*{ : Ecological Structure Activity Relationships(ECOSAR)
O &= 1 LC5013813.729 mg/f 48 hr %Z3{ : Ecological Structure Activity Relationships(ECOSAR)
O ZF 1 EC50 7444.076 mg/f 96 hr %234 : Ecological Structure Activity Relationships(ECOSAR)
ch del2

O o7 : A=gl3

O 447 A=gs

O 23 ! A=g2

2h) MHALEE

O O{& :LC50 1108 mg/? 96 hr Brachydanio rerio xZ3*{ : SIDS

O ¢Ztx 1 EC50 1700 mg/¢ 48 hr Daphnia magna x| : SIDS

O ZF 1 EC50 345 mg/2 72 hr Scenedesmus subspicatus &2 : SIDS

oh AM3|A

O oF : A=gl3

-

2. 0|28 Tio2 A £t L Cl YA2| A HF

21, MM F=tet
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MNBHS : 3
O Y2z 2=gs
O 22 A=YS
Hh)

O 27 ! A=gs

Ah) &

O OlF :LC50 8.65 mg/f 96 hr Oncorhynchus mykis(R|£Al, &4) x&2 : ECHA
O &= 1 LC50 106.3 mg/f 96 hr (BER| Al Gh4) &%  ECHA

O ZZ 'EC5018 mg/2 72 hr (OECD TG 201 ) %=* : ECHA

Lt =4 2 23l
71) O|AtStE|EHE
O 2Fd  A=gl3
O &g @ A=8S
L) =tzs
O ZM :-0.58 log Kow %23 : Quantitative Structure Activity Relation(QSAR)
O &afid : A=glS
ch 2|2
O MFM 57 ~ 77 log Kow (OECD Guideline 117) %&2 : ECHA
O =aid A= §ls.
2h) THALES
O Uzd G 813)
O &afid : A=glS
op) M3M
O I A=gls
O 2afd : A=8S
BhH 22
O I A=gs
O Zalid A=
Ah &
O 2Fd  A=g2
O 2afd : A=8S
Ct ME s54d
O =24 : 831245 - 3.162 %23 : Quantitative Structure Activity Relation(QSAR)

A2|Z - 77 ~ 99 (OECD Guideline 301 A, GLP) &2 : ECHA

TALUEE - (ALHEES T8E22 HRA| A2 WEA HIE:= AE rat, 2, 21Y0],
guinea pig & 0|88t AIROA LIEGCE Ol2fst 22E EUZ 5542
HEX2= O|4E) %xEX 1 SIDS
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. ol (Material Safety Data Sheets) |H#zax:
MNBHS : 3
MHLES Sodium Silicate 1344-09-8 2|47 =
22 Mica 12001-26-2 2|4 7|2
2 Iron 7439-89-6 A Em7|=

Oh. 718 =W & =90 et w4l : B2l 50| Y2 Y SIS,

16. 1 SO 1AL

b

ool

7t At=ze| 24
O EU &3 Regulation(EC) No. 1272/2008
O EU 4 Directive
O 1E=-aF1A| A 2020-48 2 (etst=d 2 =24 QRS =27(&F)
O 1E-S5F1A A 2020-130 2 (2tet22e 2F-HA| L SAHAMEARZ0| A5t 7|&)
O O|= At 2{HAF S| (ACGIH, www.acgih.org)
O 0|2 2ot 241 zt2|=2(0OSHA, www.osha.gov)
O 3183 A|AE(http://ncis.nier.go.kr/ncis)
O Atdord 2ot stet2 2 74| A E (http://www.kosha.or kr)
O 292d DItdE dAMAIAE (http://www.nema.go.kr)
O Z2A SH22 Z2|THA|(NTP, http://ntp.niehs.nih.gov)
O =7tHE FEHE (http://www.law.go.kr)
Lt 2|z 2422} 12020 092 25¢
Ct 708 sl 2 2SS LAt
O MY s+ :3
O 2|2 MELY2t 12021 09€ 30
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