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=, 88 &f Al E22010 =E220 Uet JES LA,
152 Ol& CHEO HIS2 22 NOWUAIR. SAl 2Ae MES E2AI2

. sgzs o
CERCRE LEHAID %2 Bt Us RO2 SHAR.
SE3K %2 Al ABSEES MAGAIR.
SIS SUIL SHUS A SYSEYS AAGK DI,
Ygmorol FaAE TA AL 02 SEARIIDIE ABSH0 ABEES ANl AR,
S50l 2YE Al 422 2L
QYE W=D ALS FIGD H2lAIAR
=N H2o9 MES wS A
2. %us o
2EE ADIAL.
oAl glE B PES AKX 2D, PE A= DS Y0l Ol 20 B EUS X
Blor p2 %S ML, 29 HAS 2S 2.
EM0 WEr MEE EE ZXE MSOIARLE BS A,
M8 2HY 9 NEZS S8 TJ| HE BHOIL BEQ M HFYZO 8 DS HOHE.
OF. JIEF ©IAFS] 0| AR
AT HEHE 9o0f HBE SN XS HE .
Zg . SHA A
Jb. MEEHY SXEE)AGHH
O MEB ABHH
YA B ABIOFRI, JFAN ABHOIH, YPHOl E
SHFE LB
HAN F4LE S A3 TEHAR
O ThE 3HiH Al
HIZS SXID oifet ol A3 A4S o) HEHZ SAGHAIR
HNEs PSTE SN AP D2 A E A
L. SIst2RREH M) ST R0y
O geHuse
OIMBIEIA, RS EBASES/EAES/HES
O3l 2 =2 2
~58 (284 HO) MBQ 22 MB2Z o8 a1 2 =2 A0l 8IS
Ch SHEY Al 288 257 L HYEX
O &8g 257
YS0AD EE BIISEI), YEE, YD, FAVY, ¥ 3
O WY=Z
HZ Jtse ASIURIS AB STHE TSR
S ZQ QIS QIHO| BN Q2220 H2S SHGHAR.
23 MM = oA MHS0 2YS TGHAIR
SEMDA HBY
: Joh mRE ZXAE L 257
O =gy 2537
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L. 822 2556101 9ok 228 T
O ool
A45101 Z19 LYS ZAAIIAL
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E4HE AS5H0 HEet 8II0 BN
O 45 :
E4HE AEOH0 HEtst 2101 £H5HAI2.
SEE SIS I UIE MBSO SIGHAIR.
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L= UE Hiotdd 222 MEBSH EAIIAL.
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H. Mogs 25(C) @ U238
H. 2o 2=(TC) : H=US
2. % : 95+-15KU
0. X @ H=AS
10. 9+ H Y B34
b st&d otd Y 2 Rl BS99 Jtsd
s es
Lt HioHoret Z2A(HMI| gH, 52H, IS S)
0t&, 2ES TIGtAI2
Ch. Tlofiorg 22
Uz els
ct. SolAl 8= |FHEE
IENMEE (B S)
11, sS40 28 2
o JtsH0l =2 =& Z20 28 38
O &8J18 S8 8¢ ' HolY, ss=2¢, Hd=2, &
O s sst 85 : &, dAl, 91S, 273 AJYS
O 12 &85 : N3, sha, &A130/4-
O & 85 : U2, =4
L. 212 RdE 3L
1) gy
O =24 =4
-33 Xz eSS
- &0l : Xz s
- 82 : X2 g8
O 2 2A4 = U324 @ Xz AS
O Ast & &4 T= U224 Xz els
O &8J ey + 1tz s
O I=2 ey @ Xz A8
O g4
MHOIMEBAY - X2 QS
R VNN I=a =
IARC @ Xtz 2AS
OSHA @ Xtz 28
ACGIH : X2 8ls
NTP @ ItE elZ
EU CLP @ XtE &8
O MAMIZ HOIZY @ g 88
O MASH @ Xtz AS
O SEEXRFIISH(18 &) © Uz g3
O SEFEARFISH(Bs &) : Nz ¢S
O goRolld : Utz 23
2) Ol&t3 ElEtES
O =24 s4
- 33 : LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- &1 : Xz %S
- E¢ : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
O I8 2A4 £= U240 E)E 0188 NERAL/MN=EAEZD, =48 LEUX 28, E8HXI+=0, (0ECD TG
404) (OECD SIDS)
O dst &= &4 &= U234 @ ENE OlSsst=E4/USHAEZ N, N24ES LIEUR $2S. ZULE = 1-2

3)

(OECD TG 405, GLP) (OECD SIDS

)
O &8J 2oy : DIRAS 0188 AIE 2 &) UL 9X &S, (ECHA)
O O% neld @ JLIIOE 0188 IRUEAIEZY IRUUES 223X 245, (0ECD TG 403) (OECD SIDS)
O g4
MHOHMEAY - ItE 8l
NELSTFOAN - 284 2

|ARC : Group 2B
OSHA : Xtz el8
ACGIH : A3

NTP @ Xt& A8
EU CLP : Xtz 23

O MAINE BHOIRA @ AEZ W DIME2 0|28 2 SHHOIAIZ0ECD TG 471, ZRLBHE SHE XS AHBO0|AIE (0ECD TG
476), ST OIAAIE(0ECD TG 473)Z 0 HAIZE R 280l S4, MHl L SMUHOIMAIE, 2AMAIZEZD 24 (0ECD
SIDS)

O MASH @ HCEZ 0|28 MALLSHASZY, ASA, SRS S F&0| 22X LS. NOAEL= 1000 mg/kg
bw/day, (OECD TG 210) (OECD SIDS)

O SHEEFISH(13 £5) : HEE 0|28 SHIRSHAEZY, ALUD SN B35 SAAl SO gHo| 2
Xl S (0ECD TG 425) (OECD SIDS)

O SHEEFISH(BE LE) : HEZ 0|2 IS SHAIFHZ D, AMTAD SOHE FE0| 22X LS. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)

O B8R4 : X2 23

2
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OSHA @ Xt& 88
ACGIH : XIZ 8iS
NTP @ Xtg S8

EU CLP : XI& 8IS
MANE HOIEA © Xtz el8

2 es

DISH4(18 & 8) @ 12 9648
IS4t &) @ U2 g3
DN I=I =]

>
=]
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Z 0:
2
30
o
0z 0

I Jim-Jim o
re oz 0z J

0x

ctol 2

0x
0
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: LD50 22,000 mg/kg Rat (ECHA)

: LD50 > 2000 mg/kg Rabbit , No death (ECHA)

: Vapor LC50 >224.2 mg/L/4h (317042 mg/m" 2 hr) Rabbit (ECHA)

Al = X=2E 0 EDNE 0188 IR X34 AIgZn £5(0), 88H0), 1X IR AH=248X=(0)22 HIX=
bk, OECD TG 404 (ECHA)

C= N34 ENNE 0188 & N=4 A2, AAEE(0), EEMH(0.1), ZUSE(0.4), 2AU=2Z(0)
LIEHE. OECD TG 405 (ECHA)

21y = 88

ol @ AMEt/Draize Test: W2IA 1S (IPCS INCHEM)
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O MANE BHOIZA @ invivo - ZRF S+MEESE 0/28 JMH 0la AIE : S4(rat, =A) in vitro - ZHHZ2I0E
‘ o

0|88t SEASHHO0| AE: SH(TA92, TA94, TA98, TA100, TA1535, TA1537, THAFZEAEH UAS) (ECHA)
O MASH : MU0l MAIYSE 2AC X 23, mouse, equivalent or similar to Guideline: OECD TG 414, GLP (ECHA)
O SEEHFISH(18 &) : 27 SH9 dptHNol 5= HY A, 222, UEM, E4 &, & OHNL2Z A
2 5t & 228 d0IE S2BY 2 2B 2 FUHEY S0 F 2 MY S HH ''E EEE. / UR &I FMs &
o] SN Hog FHeActles 2EXNCOE SHHOAS. MEUAM OIME Bsts A2 LEIGH, MZRQ & Ol
Z 2 NB HAH0 MRS, 22 Y Heigls A0Ist & 9 DEAMS UEIWE. 3U: 24 AE, 2A g2
L ot Sl NEE AOIAM ZEEIACH (ECHA)
O SEEFRFISH(Bs &5) + 2R(2Y): HES 0188 2R =& 21, NG &0 ALK &S, ZU(2
A): MouseE Soll ZUl =2 Z0, XYHQ FS0| LA LS. SL(0I2HS): NFHO HS0| 2HE =X 2S
(ECHA)
O &olwolld : Utz 82
43 2201
O 24 =4
- &3 : LD50 > 2000 mg/kg Rat (female) (OECD TG 423, GLP) (ECHA)
- 30 : U2 8ls
- £¢ : Aerosol LC50 > 0.888 mg/L 4 hr Rat No death Not classified (OECD TG 403) (Read-across Aluminium flake
Reynolds 40xD) (ECHA)
O I8 2A4 T= U224 E)E HACE IR 2AL/N24H AIE 21 HIXNH=42 (0ECD TG 404, GLP) (ECHA)
O dst &= &4 &= U234 @ ENE ez & &44/0=24 AIE Z0 HIX=242 (0ECD TG 405, GLP) (ECHA)
O SEJ| oY : 0IRA AE Z210 80| gl 4e (ECHA)
O I8 W2y @ JIUTO($)E A2 TIE H24(maximisation test) AIE 21 HI2IAHS . BHE 0/10 (0ECD TG
406, GLP) (ECHA)
O gy
ArHOMEAHY - XZ QS
NELSREIA - AZ SS
IARC @ Nt& A2
OSHA @ Xtg 2

ACGIH : Xt= 88
NTP @ XtE 88

EU CLP @ Xtg S8
O MAMIE HOIFY @ S2 Ml W MAHE 2A Z20 S4, MA NE AAL Z20 RASYH 21 Jisd ZsS / AE2 W
SEX SAHH0| 24 2 S4 (ECHA)
O MAlsA @ D=2 aluminium(30 mg Al/kg bw/day, 100 mg Al/kg bw/day, 300 mg Al/kg bw/day)0il 2#=°| EJOtD|, S+A
A CEZ Qs ZY AF =S4 JE (s RS 2L, 0|8 = MAII2ESC FIAMUIF EHEAI =20 0lR =
o HY=H, ME SHE FEoe A2 M2, 3642 DSE Z= M D8 Al-citrate @M 0l = M=S0 O
off ¥etolln L= Fe2 LIENY, 231 MIIOA Na—citratell H&i0| 2aE Q2 YU D&, £3210A O X=0A
ZEE ZeE DY, S50 ZE2 0l&Cts SAUs, dHZE, el ¥ el 08 20l ol L2& ZF0oF 2F
A0, 100 mg Al/kg bw/day= Ol
O SEENMISH(18 &) : N2 2438



O SHENFISH(EE &

Al/kg bw/day) XIEH S, 2

across 31142-56-0), HEE 0|8t BI=2EU&E
)

g ECt D e

HO

AIRAE0N AE Z LOAEL 1075 mg AlCitrate/kg bw/day (100 mg
Qe ZJF 2EE (0ECD TG 426,452, GLP) (Read-

= | i
AE 20 24 HE2(AY Hel) SSolA 2YAs g5 stsol 458

=}

6) 2-MEZZ= &4t 2,2, 4-EC0IHE-1,3-HAHAL0IS2 SL0AH

O =28 s4

- Z3 : LD50 > 3200 mg/kg Rat (SIDS)

- ZI : LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)

- 592 : LC50 > 4.4375 mg/ 4 Rat (SIDS)
O I8 2AY = X34 : Not irritating : 48A12F ZtEAl 2 &= : 0.3 Not irritating : S8t =1 24hrd 32
0.7, 48nrg Z< 0.3 (IUCLID, SIDS)
O alst = &4 = =24 : Slight irritation : 48A12F OI= 0l Xk=0] 25 Al2tE (SIDS)
O &8 U2s @ iz s
O I® M!oid @ ey gis (SIS)
O gad

MM EAY T =Z AS

NE2BLS20AM @ U2 28

IARC : Xt2 818

OSHA : XtZ els

Q

ACGIH : XtZ 8IS
NTP @ K2 8l8
EUCLP @ XtE 28

O MAHMZ BHOI2Y : SEHSHHOIAIE :S4 TA8, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)

O MAISH @ NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)

O SHENMMISH(1E &) : U2 4S8

O SHEHAIISH(PHE =) : Rat 41~512 7 AIYSSeIS TS0l 20ILF AIESES ool ot & UACH
MNEEFE, HSLL. AEMURASIE L hyaline droplet JF S0IZA AHC2 2 2 SAHW FHO| 2HHIEZ2l HI
CH, NOAEL=1,000mg/Kg (SIDS)

O goRolld : Utz els

12. &30 0ixle 9

O o0& : Xz 848
O 225 Xz els
O =8 Xtz g3
2) Ol&tst ElEtE
O O0I& : LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)
O 223 : EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)
O Z& : ErLh0 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,

OECD TG 201) (ECHA)

3) 2
O o0& : X2 g8
O 22F : X2 88
O =8 : 1tz g3
4) T4 2202
O O{& : LC50 40613 mg/L 96 hr Oncorhynchus mykiss (Environment Canada (1990), BFXI4=4A!, &= GLP) (ECHA)
O 22t& : LC50 18340 mg/L 48 hr Ceriodaphnia dubia (EPA 600/4-90/0-27, XlZ=41, =) (ECHA)
O ZF : EC50 34100 mg/L 48 hr Pseudokirchneriella subcapitata (OECD TG 201 , Kl#=4l, &=, GLP) (ECHA)
5) 435 2205
O & : X2 gs
O 22F : X2 g8
O =5 : Itz g
6) 2-HIE2Z=2 oA 2,2, 4-E20IHIE-1,3-HE Q022 20AH
O 0{& : LCh0 30 mg/ ¢ 96 hr Pimephales promelas (I1UCLID)
O 22& : EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X8 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
Lt &84 9 24
1) Sy
O &F4d : X2 88
O 2dd : Uz els
2) Ol&t3 ElEts
O &FH : X2 g8
O Zod @ Uz els
3) 2
O &84 : log Kow = -1.38 (HSDB)
O Zolld : Xz i3
4) T2da 22012
O X8A : log Pow 0.085 (20.5C) (ECHA)
O Zolld : Xz 3
5) 2435 22015
O &Fd : U2 g8
O =2dd : X2 9=



6) 2-DILT2mAN 2,2,4-E210I0E-1,3-HEQACTOI22 2L-0AH
O &84 log Kow = 3.47
O 284 : 2 8is
O M2ss4
1) g9y Y
O ==4 : 2 8is
O M284 : U8 As
2) O3 ElEts
O =s=4 : 2 8is
O M=284 : U8 As
3) 8
O =s=4 : 2 g8
O M2d4 : U2 g8
4) T2y 22012
O ==4 : BCF 0.09 (ECHA)
O 264 : 81.7 (%) 28 day (ECHA)
5) 2435 2205
O 554 : 12 28
O M=284d : U2 g8
6) 2-HIZ T2 oAt 2,2, 4-E2I0IHIE-1,3-HEHQCIOI22 2L-0HAH
O =s=4 : 2 gs
O M54 : 70 (%) 34 day (SIDS)
2. E0ISH
1) gy
e oS

2) 0143t ElEHS
3) 2
X

4) Z2z
8t

5) 245 2205

6) 2-0Ig

OF. JI8t =oll S&
1) ¥y

2) Ol&ts ElEts
3) 2
4) T4
el
5) &5 2=20ls
7

6) 2-0l

13. HIIIAl =2 Arg
Ob. HOIYY -
- Hol2E ZHEDI0 2250 HolS22gol et s g A
LE HIIAI FAAME(2EE 801 2 ZH| HI| ¢#HsS ZEE)
- 28 MBOIU A2 UHAMEHAN FoictE=2 018 28 A
Mg RN et HOIE A
14. 250 Zst 32
Jb. SAHS(IMDG CODE/IATA DGR) : UN 25822 2REEI aUAS
L. A 8 88 ol 8ls
Ch. 280K2 28d S8 @ i 88
et. J1SZ(IMDG CODE/IATA DGR) @ oY 8l
OF. oigdsd(dig L= didigez HI|) @ Hlidg

gt ALEXL 28 = 245 +H0ll 23 & 2RIt UL BRe SEEt



Ne 25 Al FESOEBRYN IS
00T % JIEt AW PN BE ¥ 23
O SAl BIAZXIS B7 : Y oS
O SEA HINZXS B7 © Y oS
15. €® FHsE
O, MiRtEBABN OB R : 'LEINFLISE, 'FAULRHSE, =
QAT 'HBIFLNS", 'YAHEN', 'BHANEDNNSHA SR
1) g
MESNSE : 2 818
HMEGISE : o2 818
RAGASE © HY oS
TsASIGASE WY %S
SHALVATYNEE : HY oS
CE)FLTSY oY %S
CESIEFEELIE =R
SHBGMRNER : HLSS
THOWEDMPINHEHLEE : S &S
2) 0143 ElEHS
HESUEE : e 218
HMESIHIEE : HE 218
BRAIAST © 1% 0l L)
RUBASHUNSE : 1% 014 LIy
SHALATVHHEE : HY oS
CEIIZLYSI : OIMSEIESTHA ¢ 10 mo/m
CESIEFEENRR RN
SERANARHSE : HLAS
THOMEDINPMUEHASE © el
3) 2
HESXESE : e 218
HEGIIEE : o2 218
BRAGMEE : HD 2B
HUBASHNSE WY %S
S4AVBVGAESE : WY %S
CEIIELYEE Y oS
CESIELEERRERS
SERAHARHNSE : LS
THAMEDINPMUEHASE © H2els
4) Z2EA 2202
HESXSE : o2 218
HMEGIIER : o2 218
BRAGMEE © Y 2B
HABASHNSE WY &S
SHAVAVYHE : L AS
CEIELHEY Y AS
CESIEF R LI A
SHUBRIGARHEE : HYSS
THOWEDM(PIMESHLSE @ HEUS
5) 448 2205
HESNSE : e 818
HEGIISE © e 818
DOIGASE @ 1% 04 L
THASTNS 1% 014 LI
SHAVATYAS 1% 014 L1y
CE)FLNSE L2002 S)TA : 2 ng/m (Z2015_I1E4 &)
CESIEFEEE I A
SEANARHSY © HLeUS
THONEDM(PIMESHLEE © HEUS
6) -T2 LMD 2,2 4-E240IHE-1,3-HEQATOIS 20l AH

HNESXEE @ Y s

S BAD

MZESIIOIEE @ Y S

HRGASE Y oS
RYSASHUASE © oY oS
SAAYATUAYSE © WY %S
CEIIFEIEE WY oS
CESIEEE SRS E
SHAYLRHSE : HLAS
TYAHEDN(PINHENSSE : DS

L. Stst2 R0l 28 A8 HWESTANLSE"

1) geiu
IESE ;oY eUs
NA2RZN S=E 2B HY oS
2s2 : #HY us
HEHE WY oS
SNSE ;Y %S
BB EANSSE : oY §S
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RS2 1 oilE
off

FEMEt -
SX=Z& ol
HH = 2k 2= AFCH &
ANDCHHIZE

tol=&

0
%Q
0o

o

3)

4) ZzEY 2a02
JESHE : olgE
aRemEN S22

oc=o -

FSHEt -
:.XlC‘XI
HHE
}\ijHt”DX'

5) +45 2205
IESH ; olgE
NR2ERN S

IS===

FHSHME -
:I.II 2 x|
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b 29 £X
- ACGIH; https://www.acgih.org/


https://www.acgih.org/

o o -

- |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.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISIS2AMBAALY 2EISAWS R (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
ASESHBHCIANAE | AYUBTHE (http://hazmat .nema.go . kr)
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