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. 2o AL 28
S4 =4 (acute tox |C|ty) £2 PE3(SII) (ATEMIX :7.446<= 10)
SHSH 52 PR4(2N) (ATEMIX :1.899<= 5)
grok M (carcinogenicity) R&E2
Aot = &4&/= N=H22 (serious eye damage/eye irritation) J=2A
o8 2AH/XAN=24822 (skin corrosion/irritation) 7&2
S48 S4(acute toxicity) B3R P25 (ATEMIX :2706.535<= 5000)
SH =4 (acute toxicity) ZI P25 (ATEMIX :3424.29<= 5000)
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1,2-0lElQICt0l 2 n2es ness 28
0H0I A 22F, C9-12( ISOALKANES, C9-12) 22 NEEE NEIEE
3. PHHEY ¥I L BARY
EEEEL] | 22y CASEI 5 B 22 (%)
= Water 7732-18-5 44~54
REEES Titanium dioxide 13463-67-7 27~37
EETE - . 919
P-SEA0ES 2-Butoxyethanol! 111-76-2 7~17
=4&SE 20|15 Aluminium hydroxide 21645-51-2 1~10
1,2-0lElQICtO| 2 1,2-Ethanediol 107-21-1 1~10
0HOI A 22F, C9-12( ISOALKANES, C9-12) Alkanes, (C=9-12)-iso- 90622-57-4 1~10
4. 22X ¥4
ot =0l SHUAS
CLEE £2 22 %o YRE 52= 22 152 0l4 HAAIL.
U2, EZ 8)|, =2 =24E JIEt T4 SMAl SA S0 M B229 HIE 22 A
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FHEUXRE HBHS AR W BXE MAHGAIR
Lt. D20 E5ds ™
Qe MES HHGID 5= SIS HISY 22 E25 AR,
U2, EZE JIEt T4 SMA M20AH LES220 UE WS HOAQ.
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30 bHFE

- A3 @ LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- A0 : X2 g8

£¢ : LC50 >6.82 mg/ 4 Rat (OECD TG 403)(ECHA)
O If 244 = U234 EJE 0|88 LIRLAH/ NS LAEZ N, N34S LIEHWX &
404) (OECD SIDS)
O Ast & &4 T= U=34  E)NE 0ISeAst=a&/I28AEZ N, N34S LIEHUWX &

OECD TG 405, GLP) (OECD SIDS)

62
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Ofon

BHXl+==0, (OECD TG

Q
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EENESR TS

J

O s87 B2ld : MU= 8S
O OIf 212y @ IS 0188 HSUDLAISEZY D2ULES YO3X &S, (0ECD TG 403) (OECD SIDS)
O g4

MM EAY ¢ [E YUS

NEBLSROA - Zgd 2

IARC : Group 2B
OSHA : Xtz el8

ACGIH : A4

NTP @ K2 88

EU CLP @ Xt2 AS
O MAINZ HOIRA @ A2 Wl DIMSS 0/88 SHSHBOIAIZE0ECD 16 471, ZRFANE STEXNHSHBHO0IAIE(0ECD TG
476), SAMIOI&AIZ(0ECD TG 473)Z 1 UAIZ2E R 28l0l S4, MMl L SAMOIAAIE, 2MAIEZD S4 (0ECD
SI0S)
O MASYH @ HEE 0|88 MALLSSHAEZ D, LS, SRS S 0| 2K ZS. NOAEL= 1000 mg/kg
bw/day, (OECD TG 210) (OECD SIDS)
O SEEHFIISH(18 L&) : HEE 0188 SHITFSHASEZ Y, A2 SR Hatet FA S gHol 22

)

/Xl &3S (0ECD TG 425) (OECD SIDS
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- &7 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)(ECHA)
- Z1 : LD50 >2000 mg/kg Rat (ECHA)
- £¢ : Vapor LC50 2.9 mg/ £ 4 hr Rat (RTECS)
O IR 2AY = U234 @ ENE 0|28 HIIRANSE AE 2 SEH= 22 GHS JIE0AMeE HESXl 22l A=40l
Qe Aoz THsI)| 528 EU Method B.4 (ECHA)
O dEt & & = U334 : =XAN=dAI" 20 2UAXN3X = 2.6, EMHE 0.56, Z2UFRS 1.82 U=40| A= A2
LHEHE OECD TG405, GLP (ECHA)
O &8J ey + [tz s
O I8 2 : JLUIIOE 0l8s IRULIHLAIE Z0 Hl0eld (0ECD TG 406, ECHA)
O g4
MAKMEAY T Z AS
NELSEIOA @ &gy 2
IARC : Group 3
OSHA @ & el8
ACGIH : A3
NTP @ tE elZ
EU CLP : XtZ 23

O MAINIZ HOIRA @ A2 DIMES 0188 SHSHBHOIAIZ0ECD T6471, ZRF HMEES 0128 SMH 0l&AIE0ECD
TG473 20t B4, MU ZRF SMEE 0l

=2

O MASYH : 2HI0 HASEAZE(NTP) 2, SR 2, HAs S S22 NOAEL(RZ2S4)=720 mg/kg bw/day, A1l
Al 5l
[e]

=
o

2H 2AZ NOAEL(F1, F2)=720 mg/kg bw/day, MAISHN s FES 22X $AS, HEES 0188 LL=EAIE(0ECD
TG414) 21 2E=s4 L J|g 0| 2K LS NOAEL(ZE)=100 mg/kg bw/day, NOAEL(ZEIDIE A )>200 mg/kg bw/day
(ECHA)
O SEENAISH(13] &) : 0IRAS 0188t SEJ12H N=24 AIE 21 RD50 2818 ppm2 =& T 22X=30l OF
o 2402 LIEHE (ECHA)
O SHENFISH(PIE &) ¢ HEE 0188 902 SIS 2=SSAIE 0ECD TG408 Z 0t ZF HelAAHNA 2+, 2ol Al
LAQIA HECUSLE Kolist F&2 HEEX 2£S. NOAEL £31<69 mg/kg bw/day, NOAEL 2+31<82mg/kg bw/day OFRAS
0|8t 90 EULIE2=HAIE 0ECD TG413, GLP 21t EHSHN A5 O 2 NOAEC<31ppm (ECHA)
O golwrold : Uz 82

43 22018
O 24 =4

- &3 : LD50 >2000 mg/kg Rat (female) (OECD TG 423, GLP)(ECHA)

- 30 @ Az A2

- £¢ : Dust LC50 = 1.9 mg/L (conversion value) (LC50 = 7.6 mg/L 1 hr) Rat male (OECD TG 403)(ECHA)
O I8 BAlY = U224 0 B34 0/4, XI=24 1S, Rabbit (0ECD TG 404)(IUCLID)
O &gt = &4 E= U234 @ =24 %S, Rabbit, ALEE(0), EMH(0), ZUSE(0.2), ZUSE(0), 48A12 W &H
8l JF X (0ECD TG 405 ,GLP)(ECHA)
O 387 H2H : Nz 8ls
O H% 24 : Woly ¢S, Guinea pig, GLP, #==, JILITI] =& AIE(GMPT): S +=: 50 and 75%, B+S: 0/10
(OECD TG 406 ,GLP) (ECHA)
O gay

ArHOIMEAHY - XE QS

NELSREIA - Az S

[e2]

IARC @ Nt& A2

OSHA @ Xt& S8

ACGIH @ Xt& S8

NTP @ Xt& A8

EU CLP @ Xt& S8
O MAMIE HOIZFA : invitro - Z8F MEES 0l=st MM 014 AlE: A (lymphocytes:, HAFZFAH S1S) (0ECD
TG 473) (ECHA)

O MAISH @ D222 aluminium(30 mg Al/kg bw/day, 100 mg Al/kg bw/day, 300 mg Al/kg bw/day)0l BH=2| EHO}D|, A
M5 LEZ2 Qe 2Y ) AF S4 FE0 e RUst E2Y, 0ls = dMII2tset FIMUIE SHE/JAI 20 0ls =
ol gtet=M AN SHE FYGIE A2 S, 364YL DSE 2= MIIS DEY Al-citrate 20AM 018 = M0l O
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G HEGD YRS AES LIEHH, 238 MDA Na—citrateQ ¥&0] 2HE, 22 HHS DR 2310AM O KH=0A
ZEE 2 I, S50 92 0I8te SHAS, LAGS, 20l L Fckel O 250l CHol L2E 20 22
ZIA20, 100 mg Al/kg bw/dayzOfl
O SHEMIISH(1E &&) : 7 Ml & T 14 Lo 2F |2t SO 2 559 4 A5 UUS. s Ud
2 S50 202t 2= HMOIA LIEIE. Z2& JI12t9 HY OIS0l RAIS 24 A5 gS/8els & Hel I AS(H
C/231/0ECD TG 423/GLP) £ : ZEE AUA SA2 SE 22t LS. ME S22 14 € 2F J|201 Y WX "<
2 EH g ¥ YSE =S LIEHUE HCeZ JlaE. HEA2 S22 Hluwol HMele S22 H ZHA O 22 HAM
0 ZHEE. AIE S29 H HY £ "ok ZI1)F €5 EDEAXC HE CIOIH E= IO NS AIES H29X &
S. =2 S22 I3 A=l
O SHEMYIISH(EE &) : FR(2A): HEE Soll FP &6 2, L=R0s SH0 St LOAELS 1075 mg
AlCitrate/kg bw/day(100 mg Al/kg bw/day)2 XIEES(XIHE S, 0l & SCtel I8 =0l ol &Ssl 2= 2
JF 2t&E), Rat, OECD TG 426 and OECD TG 452, GLP S (ED|et=): 9 2= 24 WX2(HY XMel) SS0UA Z2ER
ot 95 BHS0l tist HEst SHE M=, Rat (ECHA)
O E0RoA @ 12 AS

1,2-0llEHICICtOl =
O 34 =4

- A3 @ LD50 300~2000mg/kg (ECHA)

- ZT : LD50 >3500 mg/kg Mouse (ECHA)

- 52 =2 88
O oY 2AM Te= 24 =48 gl 2229 =4 82 LEE N30tk LUS (Clark et al., 1979). AT W
FAZ2 JIUIOE 24 I8 U222 Lo300 20E. LN (Redness) 22 (ACGIH, ICSC, BASF-internal standards, ECHA)
O Agt & &4 T= U324 : 2 mg/m3 (4.7 ppm)OlA 90 S0t o L& Al ENUAN S22 & N30 2EIASH, 8
2 LE S 15002 F 52 0t20AM Hest AHOZ 20 A0 LM S0 BNE. & Al & S5 ¢ 24X Ry
(ACGIH, 1CSC)
O 887 oy @ =2 gs
O I8 22y : JIUTIOE AL TIRW0IA AIE 21, 100% 2214 A4S D2 XI4=: 0, 0ECD TG 406, GLPAME 2Dt
SOl 192 TR AlE Z3, 01248t 210l LEISCH O8 ¢, €4 gig|, €45 F35, 2Z0| LMot 200
2t XI&5EQSARZ2E S 0l8s IIRUeld AlE 21, Weld glg (ECHA)
O ety

AHOIMEBHY X2 Y6S

D2LS20AM 0 X2 298

IARC : Xt& 88

OSHA : Xtz el8

ACGIH : A4

NTP @ Xt2 8l

EU CLP @ Xt& &S
O MAIME HOIYA : AIE2 W DIM2E 0|28t A=AHHO0| AIZHO0ECD TG 471, GLP, IR E BIYAHZE 028 QAR =
HEO| AIE, ZRF IYANES 0186 MA OIM4AIE Z0, AL S22 2HS0l SHMM W X7 #HEE 0
25t LAIAAIE 20, S4 (ECHA)
O MAISH @ o2 2230 Qs MAl 200 23 Bt S0 S48 AR0AM A J|20 st 24HEo SHe 2&
CIX LAS. F 3 MU HAR0A MSHS L ALY SO0l HEIX LA, MASHO0| ZEZX LS. NOAEL > 1,000
mg/kg bw/day (ECHA) FE UACE 224 ASEHNAM A SO 2HE0| 22X 22, 212 2HY 2R =T =240
N Ox==2 B0 =) 2200 2208 (NOAEL = 1,000 mg/kg bw/day(maternal toxicity(EiOISAM) =S =&2(2500 mg /
m3)0lAl il E&0| SE Mg (M) L JZI|E LME SIIF 2050, 1000 mg/m3UAE WSS 22 SAS0| 20
2. TE Ds: SEZ0AN B
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AlF MA EE (E6tX %3) L 5 ot ZHO X320l EME £ UAS x HEFI| 0 SFAZA, AE, HAKS %2
B PR2 Mst &5 N JIEE RY6H =5, 22I(SEINAHXZ)
O SEEXNAIISH(EE &)  0IRAE 088 902 BRESSHAIENTP, GLP 23t 12500 L& 50000 ppn=&22 R
Ot ME 2L, RSt MESSN g, AASSIN OIX, HUSHN 0IXto| P& AT AUS. ANESZL e =
MNHe| AAUAM 2 A BHO 2AZUAM Hyaline A0l ZEZJCH AZHS HA2 HE, NEZE 3, A2 AIA
EO| THMSA SO AE ZXBg2tEE | NOAEL =12500 ppm EXZEI| @ AIE, 2F (ECHA)
O &olwrold : Uz el2

Ol A 22F, C9-12(1SOALKANES, C9-12)
O 24 =4

- ZF @ LD50 > 5000 mg/kg Rat (ECHA)

- Il : LD50 > 3160 mg/kg Rabbit (ECHA)

- &9 : Steam LC50 > 5.11 mg/ £ 4 hr Rat (ECHA)
O Lg 244 = U324 E) @ NH=2213(0ECD Guide-line 404, GLP=yes)(IUCLID)
O dst & 24 = U324 @ E)) : N34S (AEX2813)(1UCLID)
O 887 o4 : N2 84S
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O MAISH @ S @ 300, 900ppm, 6hr/d, 5d SE-EAl, HMHS &= Z0IX &8, HE=: 300, 900ppm, 6hr/d, 6-15d=
SEOCZ A2 EEAl, O I AS (I1UCLID)
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: LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)

: EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)

© ErL50 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
201) (ECHA)
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: LC50 1474 mg/ £ 96 hr Oncorhynchus mykiss(OECD Guideline 203) (ECHA)
: EC50 1800 mg/ £ 48 hr Daphnia magna(OECD TG 202) (ECHA)

: EC50 911 mg/ 4 72 hr Selenastrum capricornutum(0OECD TG 201) (ECHA)
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: NOEC > 50 mg/ ¢ 96 hr Ictalurus punctatus (Flow-through, freshwater, GLP) (ECHA)
: NOEC > 22.6 mg/ ¢ 96 hr (Static, freshwater) (ECHA)

: EC10 0.153 mg/ 4 72 hr (OECD TG 201 , static, freshwater) (ECHA)

HIoICtol 2

: LC50 72860 mg/ 4 96 hr Pimephales promelas (ECHA)

© LC50 >100 mg/ £ 48 hr Daphnia magna(OECD Guideline 202, GLP) (ECHA)

© EC50 6500 ~ 13000 mg/ £ 96 hr Other (Pseudokirchnerella subcapitata, EPA 600/9-78-018) (ECHA)
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A 22t C9-12(1SOALKANES, C9-12)
S @ LC50 2600 mg/ 4 96 hr Pimephales promelas (OECD 203) (ESIS)
2

23 1 LC50 0.411 mg/ £ 48 hr (Estimate)
£ 1 EC50 0.607 mg/ £ 96 hr (Estimate)
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O M=20oil4 : Biodegradability = 89 (%) 20 day (IUCLID)

7) 0}0I*°’ﬂ, C9-12(1SOALKANES, C9-12)
O s=&4 BCF 3152 ~ 100000 (ESIS)
O é;%ﬁH’\* ©21.9 (%) 28 day (OECD 301 F) (ESIS)
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Koc 1 (estimate) (ECHA)
7) OLOI A2, C9-12(1SOALKANES, C9-12)
Koc 10010 (Can be adsorbed in the soil)
0. JIEb R0l F&
1) 28

2) Ol&tst ElEHs
3) dH

4) 2-FSANUES
Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)
5) U35 2205

a2 gl

=2 s

6) 1,2-0lEleictol 2

Fish, Pimephales promelas : NOEC7d =15380 mg/L, EPA 600/4-89/001.USEPA Crustacean, Daphnia magna : NOEC7d 24000
mg/L, OECD Guideline 202, GLP
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D2AFE (RH2L48A2E) @ HY 22
DI2AURFE(AEESHASE) @ HY 22
D22 (RECISAFNEE) WY gl
EU ERFL(HFERAD) « Y s
EU ERFL(JE2R) : WY e
EU ERFL(AM2T) @ Y 28
2) O3 ElEts
2 (B2 QI 2AuSHBRY)
Mees
27
DI222/H2(0SHA #E) : e oS
D222 M2 (CERCLA #&) @ g o=
D222/ M2 (EPCRA 302 =#&) @ Y gig
D222/ M2 (EPCRA 304 &) @ Y gis
D222 M2 (EPCRA 313 #&) : Y glg
D222 (RH2GEASE) : HY 8
DI2ARIFE(AEESHASE) : HY e
D222 (RECISYFNEE) « HY gl
EU ESX2(HF2RZY) : Y 28
EU ERFL(JE2R) @ WY e
EU ERF2(d27) @ Y 28
3) YHY
I(ERYE RI| 2H2H )
i aere=]
=AM
DI222IF2(0SHA ) © WY 28
D222 F 2 (CERCLA #H) @ Y 8is
DI=22IH 2 (EPCRA 302 #&) @ Y gig
DI222I1Z 2 (EPCRA 304 &) : Y oS
DI222I1Z 2 (EPCRA 313 &) : Y Qs
D22A2FE (RH2LEASE) @ WY oS
D22 E(ASESHASE) © HY 8
DI=22RBE(RERIZYFNEE) « HY gis
EU ESX2(HFERZ) : Y 28
EU E8X2(AE2R) @ Y es
EU ESXF2(0E237) @ Y es
4) 2-FSANUES
ZUH(ERY QI 2HE2H )
s
=2
D222/ ZB(0SHA #E) : Y oS
DI=222/H 2 (CERCLA 7E) @ Y gig
D222/ 82 (EPCRA 302 #A) @ Y gig
DI=222IZ 2 (EPCRA 304 ) : Y oS
DI=222IZ 2 (EPCRA 313 &) : Y oS
=232 (2HZEEA2E) @ g 23
D222 (ASESHASE) : HY 28
fl=2clZ B (2ECSATALAEE) : g oS
EU ERF2(HFERA) © Y A2
EU ERX2(AE23R) @ Y 28
EU ERXF2(0237) @ Y es
5) #=&t3 22018
[H(TRY I QESE2LY)
sHetelis
=AM
D222/ HB(0SHA #E) @ Y oS
DI=222/B2(CERCLA 7E) Y gis
DI=222/Z 2 (EPCRA 302 7A) @ Y gis
DI222I Z 2 (EPCRA 304 ) @ dHY oS
DI222IF 2 (EPCRA 313 &) @ Y oS
D222 (HSSEASE) @ HY 23
DI2AUIFE(ASSSHASE) @ HY 22
DI2AUIFE(2ERISATVANER) @ Y s
EU S22 (HFERA) « HY A2
EU ERX2(AE23R) @ Y 2s
EU 2R (0d237) @ Y s
6) 1,2-0lEIQICiOIS
(TR ]I QESE2EY)
Haels
27

Ol=2cl8e
Ol=2cl8e

OSHA =&) : ailg 8is
CERCLA &) : 2267.995 kg 5000
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(
DISEaIB2 (EPORA 302 RT) ¢ SHE £18
DI=Z22IH 2 (EPCRA 304 RF) @ T 8iS
012223 = (EPCRA 313 #E) @ g
DI22RIBE(RHSEHASY) : HY %S
DI22RIBR(ASESHAST) : 32 %S
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7) OrOl A 22k, C9-12(1SOALKANES, C9-12)
ZU(EHFE RI| 2EsZ22Y)
s
S2AAH
0222 (0SHA #E) : W gl
0l=22| 82 (CERCLA A#Y) @ Y g8
Ol=22| 82 (EPCRA 302 #&) @ Y &8
Ol=22| 82 (EPCRA 304 #&) : Y &8
0|=22| 82 (EPCRA 313 #&) @ WY &8
02222 (ZHELEASE) g elsS
DI22ALYZ(ASESEAZE) : oig eSS
0I22ACIHE(2ECISAFBANESE) : HYE s
Bl 222 (HFHERZN) : g eSS
EU 222 (REEF) : g eSS
EU 222 (AFEFR) : g eisS
16. JIEL & OANE
o [zl &M
- ACGIH; https://www.acgih.org/
- |ARC: http://monographs.iarc.fr/ENG/Classification/latest_classif.php
- Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)
- NTP; http://ntp.niehs.nih.gov/index.cfm
- OSHA: https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA
- NCIS; http://ncis.nier.go.kr/
- ECHA: https://echa.europa.eu/information—-on-chemicals/registered-substances
- HSDB: https://pubchem.ncbi.nim.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS: https://hpvchemicals.oecd.org/ui/Search.aspx
- SISI2AMBAIAY, ISP WS (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
- ASESHBACIANAE, AYUBTHAE (http://hazmat .nema.go.kr)
O JIEt SHNMBATIE A4 28HE FE
- 2 MSDSE AtotMBAY LU S22 21 - HAl & SAHMBARZO &8 JIE DA
LA SEOHH 23 Y2 MSDS S FLI06IH ¢ - BHESH £, = 2 AN -8R @8 S2 FIto3
- =3 2 RAER SE2 2 32 EXU 2 4222 BUHsE Hole=2
MG LXGHK S = UA2CH, ME22 HH HME L HES Sot0 A2 HE = US.
- 2 MSDSE Sl e XA ZE L 2AHATZ0H 2HGHH ZES| HHE A0l MEXNAE
2M0| 230t A2 OtLIN, LeAXIX 22 A0l LHELE &= A 20 F2aiA AFESE A,
O 2 MSDS= Ao EHY HI10X L D8BLsST DAI(H2020-1308 St&SA 21 - HAl ¥
SHUHMBAIZ0 28t JI=)0 2ol AECALH, FSAHE0 Uis 1sE L SSXHAH JIEXN22AH HM3E.
@ ==Xt 2 MDS Xt= 2l FIIXQl XtE+= UP-DATEGHH AtS5HI| BhE.
Lt == 24 0 2022-05-30
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