S A0 20 } MSDS
NOROO =& tdE A
_ (0l HBE AANMSAY 10X AHO O XME Q)
MSDSE1 S AA10001-1000002712
1. StStRME A0 &8 EE
b, HIEY : HFN9ZB
O 828 24 HAUE
Lh. MZ2 21 822 AtE49 Hist
O ADSE : VG SME2
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O A @ (F)c2DYDE
O Fa @ BASE ZEA é’—_r‘ =239 2 54
O FBM3 ¥ 239t © 054-278-0277 J|1=48 &S
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
S48 S4(acute toxicity) S FE24(ZJ1) (ATEMIX :10.989<= 20)
grok M (carcinogenicity) &1B
MAINIE HOIR A (germ cel | mutagenicity) =18
MAHIZE S0l A (germ cell mutagenicity) &2
At & &a/E NH2482Z (serious eye damage/eye irritation) &1
dlet = 24/= N=H22 (serious eye damage/eye irritation) F=2A
EX HM¥A)| SH2Z(13/==)(specific target organ toxicity single exposure) &3 (E&J| =)
EX HMA)| SHSE(Y=-Z=)(specific target organ toxicity repeated exposure) =2
o8 2A4/IN=24822 (skin corrosion/irritation) F&2
E0IS0 A (aspiration harzard) =1
=M A L2061 H (hazardous to the aquatic environment) 2td RE2
S =4 (acute toxicity) &7 =25 (ATEMIX :2849.31<= 5000)
=4S4 (acute toxicity) JUl &5 (ATEMIX :2116.526<= 5000)
L. GIZXEX 27E 2 20 B &=
O DEEX

O dz0 @ <8
O Kol =18 27
H226 lstd A X SJI
H332 EotH Kas
H350 &S 222 = US
H340 FEXQI Zgs 222 = AS
H341 R&EXQ 2gE 22T A2=Z 983
H318 =0l &8t a2 222
H319 =0 &8 =2 £2Z
H335+H336 S EJIH =8 22 = AS. £8 L= SIS €22 += S
H373 EDI2t L= Bt=LE T AN 5 2, 84, IR, 871, €%, SFAUIAN &4
(118 ZE(MSDS)).
H315 LI20 XAH=2E 223Z
H304 &AM JIEZ2 |SYEE XTHY = US
HA11T EO1E S0l 2o =MUE0 S=8
H303 &218 Rolig = US
H313 LIf 2t BFotH |oig = UAS
O HEgxX 2+
- org
P210 €, D=9 HY, A3, 38 ¥ 1 5o A2 RH ZotA. =¢
P223 S0l EFAIZIX OtAIL
P240 D12t =S LHIE EXIctAI2.
P41 SHEH(MI| - &) - ZY)HHIE ABSIAIR
p242 ATHAJF 2GR = EFE MBOHAIR
P243 &I HX EXIE FoIAL.
P80 25 & - 2529 - 2ot - HHESAE FHECHAIL.
P261 2& - & - JtA - DIAE - B - AZ 012 ELE LIGHAIZ.
P271 S2l £= &0t 2 = RUME FSoHAIL.
P201 At2 & Fg £ZBNE HESHAIR.
P202 2= oM OZYEX 27E AL Oloiot)l Molle HSotAl DAL
P264 Fg 2lls & £ 8= F/E EXol A2A2.
P260 2& - & - JtA - DIAE - B - AZY0I1E ELGHA OHAIL.
P273 EHE =2 HIEGHK OHAIR.
- s
P303+P361+P353 LI £ (L= Meldte )0l 228: 2HE LE AFRE A H2A. IIFE

ASIBEAIZ.)

gou £ U
2 NoNQ(EE



P370tP378 St Al: 22 1J| fIoh MBS LSIHE ALE0IAI2(58 &X)
P3044P340 S5tB: Alddst BI1J Us ROZ FI11D SEGH)| #2 NAHZ AHEE FEHAIL.
P312 EHES LW Q2 (AS TES BOAR
P308+P313 =& AHU =&0| RATH: 2SHQ XX - =AHE FOHAIL.
P305+P351+P338 =0l 22H: £ 22t 22 TAMHA AN2AIL. IISSIH 2HEHXE HMAHSHAIZ. HE A2
AN2.
P310 ZAl 2IZ2I| (AN NES LOAL.
P337+P313 =0l Xt=301 XIEEEH: QstAOl XX - ZHE FGHAIL.
P304+P340 ELotH AlMSH BIIJF Y= R2Z2 KI|D SECH| 2 XMNZ AHEE FOHAL.
P314 SEHES L))IH Q&8N0 XX|/ZAHS AGHAIL
P302+P352 LIF 0 222 H: L2 2 Hsxg A2AL
P321 2RE MXIE GHAIR2.
P332+P313 TS XAt=0 LIEFLIEH: QStAOl XA - FOIE HOAL.
P362+P364 @A E 2AF = H1 LAl A2 & MIESIAIL.
P3014+P310 AFZCIH: S Al QZ2I|2(2JANS ESS 2OAL.
P331 E6tAH SHAl OFAIL.
P391 FES2 L2AI2.
- NE
P403+P235 EHD1JF & Sl= ROl E&6t0 H22=2 KRXIGHAIL.
P405 S EXIE ot MESIAIR.
P403+P233 2D|JF & Zl= R0l B&GHAI2. 8J18 S5l LHGHAIL
- H2I
P501 HIOI2 2ted HEO Ot WES - 818 HIISHAIR
Ch. gdl. FIgd 22II=0 ZEEX 2= JEF Kol /Egd
NFPAXI ==
oo N 22 &I BrS
. TWA : 25 ppm,
AMOIZ2Z 842 a2 sS U3
HoI== STEL : 50 ppm } X
HIH QIO A CIOIDNE Uz elg Az RS AzeS
YEE ZF LEE S0 (59) WA:08m/) poge | nzes
m
1,3-BIRECIOIIts A& ZClH, 1 4*“&@11}0\3}%%'@, 2+ CHol 24t T2 o= x2eis n2gis
2,2-CHOIIE-1,3-Z2 02 & 1,2-0E= L= &%
0l &t3tH ElEHS Uz elg e A3 e s
Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-
benzenedicarboxylic acid, 2,2-dimethyl-1,3-propanediol and 1,6- Uz elg zAsS A=zel3
hexanediol
Ol&HSE 74 Uz elg g A3 e s
CHOIOIE XIga Uz elg =S =S
=AlAF CHOIHIE Uz el2 =S zS
R [ R=l] Uz el2 Uz a2 iz 2
WEE ZW LDE 20 (8R) WA= 08m/ gogs WL
m
1,4-BIECLOIot= A4, 2,2-CHOIIE-1,3- 22 &C|0I= & 1,2-0ECHO] 52 gs 29 K29
=0 &RE 1,3-HHECI0III= A A SEX
OOl A~XE STEL : C 5 ppm|] XE2AS =S
TWA : 100 ppm,
2l Zel2 =358
A STEL : 150 ppr| A
aHSE = AFSE B (1) TWA : 5 mg/m RS AzAS
TWA : 100 ppm,
1 il F FAS ZAS
Ul STEL & 125 ppn| M
bz = WA= 3.5mf | pogs NEEE
m
P-F = A0 EHS Az elg g A2 g sl
=29 HE L SRS
S22 Y 28H(01Y) CASHl S SR (%)
AMOIZ2 2842 Cyclohexanone 108-94-1 13~23
HIH QIO A CHOIDNE Pentanedioic acid, dimethyl ester 1119-40-0 15~25
weE =3 UZE B0 (M9) polvent nepntha (petroleum), heavy 64742-04-5 11~21
1,3-HIFACIOI oIS A A Z2I0, 1,4-HIF |1,3-Benzenedicarboxylic acid polymer
CioIot= &4, OIZ2H CHol 24 2,2-CH0 i ,4- i i id,
El% IPtsdat 1I23D‘} [ 222 }Q\Dﬂ ith 1 flpenzepedmarbogylm acid 6353-05-9 9~ 19
E-1,3-Z2oCl2 2 1,2-0l&t=2 Cl2 |decanedioic acid, 2,2-dimethyl-1,3-
Efz propanediol and 1,2-ethandiol
0l &t ElENS Titanium dioxide 13463-67-7 3~13
Hexanedioic acid polymer with 1,3- Hexanedioic acid polymer with 1,3-
benzenedicarboxylic acid, 1,4~ benzenedicarboxylic acid, 1,4-
benzenedicarboxylic acid, 2,2- benzenedicarboxylic acid, 2,2- 87871-69-0 3~13
dimethy|-1,3-propanediol and 1,6- dimethy|-1,3-propanediol and 1,6-
hexanediol hexanediol
Ol &k 7 Silicon dioxide 7631-86-9 4~14
CoIgle Xiga Hexanedioic acid dimethy| ester 627-93-0 2~12
=AlA CHOIONE Butanedioic acid dimethyl ester 106-65-0 1~10
gy B - 1~10
Solvent naphtha (petroleum), light
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CEE 22 AS SSYOIO HIZOIL A2l+8 JHSE FA T DUFHUS S ¥ E BIAR.
E4TE A0 HEts 810 £HoHAIR
O 45 :
E4HE MBI Hetst 810 £HoHAIR.
SEE BES I BUIS ASHH0 FAHBAIR.
Ch B3 £= X 2
O 2% $5 Al :
Dej T O HOIE SRS ABHH0 EXAIAR.
CEE 2HY HE2S AWM HEE 20 BIAL
OOy 55 Al :
Yol 9 WIS oD Y NAS A2oHH BUYS SXHAIR.
IIEY 014 HiE Al BLFL, NLXXSH HE LSS SR,
2 € NEgd
o SEFHZRY
™ pal Y HUBSPE HEGO HAGAIR
HEI| YH YNS s X S2 ANy A
RE| LMS HASE 4 USS SIISS YHE X
FHTA 2AWOI 2 BIIFX S2 018 2
L. OFFEH K& e(IISH0F & XAS L&)
MBBIX S AlOIE LEGH E2AI2.
9 PR A= MABHS TE N
2B HY 2 : 535C
LMBH, NI FEES TG,
22E ZA0 Mt Ol 2R NISEE HF, 2YFO, D2H Fo
CEWN YL KRS

O IURE @ U=2els
O ACGIH7=#& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
O M2std L&EIIE @ &8 = 1,2-Cyclohexanediol (with hydrolysis) : 80 mg/L(X&EF), &8 = Cyclohexanol (with
hydrolysis) : 8 mg/L(E&F)
2) HF QoA CloloE
O IURE @ H=2els
O ACGIHAE @ Xtz 88
O M2st™ &5J|F : N2 oUS
3) waE SA UZE S0 (2R)
O IURE : U=2els
O ACGIHAE @ X2 8lg
O M2sH® =2J|F : N2 28
4) 1,3-BIECIOIIISAA ECIMH, 1,4-BHECOIIISAA, 2t CHOI4 2,2-THOIHE-1,3-Z2®C0s £ 1,2-0
g2 s g8x
O 2URE @ H=2els
O ACGIHAE @ g 8lg
O M8sd LE2J|= : U2 98
5) Ol&t3 ElEtES
O 2UARY : olg els
O ACGIHAE @ g 8lg
O M2s™ LE2J|= : U2 98

6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol

O 2URE @ g3

O ACGIHAE @ &g 8l8

O dEsd 2J1& : g 8l

alo

7) Ol&HSH R4
O =URE : g s
O ACGIHAE © Xtz 88

O dE2sd 2J1& : Ng 8l

a0

8) cholole X
O =UnE : UH=8s
O ACGIHAE © Xtz 88

O dEsd L2J|&E © Nz 88
9) =l Cholo e

O =URE @ U=28S

O ACGIHAE @ Xt& S

O d=std =2JI& + Ng g8S

10) SAH Y
O =UnrE : Ig 83
O ACGIHAE @ XtZ& 8IS
O dsstd LE5I|I&E N s



11) &&= 238 LLZE S0 (4R)

O =UrRrE : UH=2SUS

O ACGIHAE @ X2 8IS

O dsstd LE5I|I&E  Ns s
12) 1,4-#1ACOISIS AN, 2,2-C0IHE-1,3-Z2&C0I2 2 1,2-0E00I201 SR 1,3-#HAC}SA
2]

O =UrRrE : 2SS

O ACGIHAE @ X2 83

O MEstd LE5I|IFE : N oS
13) OlOIAEE

—#8  UHEAS

O =U
O ACGIH7#& : Ceiling, 5 ppm (28 mg/m3)

O M2std L&5I|IFE : Ng o8

14)
O FUHRE @ =838
O ACGIH7& : TWA 20 ppm
O M8 =&5J|x& © &% 3 Methylhippuric acids : 1.5 g/g ZAOLEIL(EHEF)

15) &gt S4t5E H(111)
O =URE : MH=88
O ACGIHAE @ Xtg 88

O desty =201 : Ug &l

ol

16) O uA
O 2URHE : Xzels
O ACGIH7#& : TWA, 20 ppm (87 mg/m3)
O M2sd L&EIIE @ A8 = (Mandelic acid & Phenylglyoxylic acids® &) : 0.15 g/g2dIOtEIL (&S F)

17) Jt2 2
O 2URE g8
O ACGIH+=& : TWA, 3 mg/m3, Inhalable particulate matter

O d=std L&8JI&E + Ng 88

O =UAE g &8s
O ACGIHAE : Xtg 88

O dgsx Ls5J|&E @ Itg 8l

ol

L. MEs 38 22|
ABI0 B9 HMS ZAAIARL
HietE2 SX0 JAESE ot MAUE mE .
Uz elg
Uz elg
Ct. JHel B33
O &8 B85
SEE BES7E SIMYUANBAZTHO HHS TE A,
OIXlsSE T JIEH MHOILE 220 Sest /IS0l Ys PR SIOAI(ZEA olofete 0tA3T), SIISEIIN
&)
O & B85 :
SAE OINE A0 Z2HOIMSHD| R (AES) HIXI = MOHEHIE &AXISHAIL
OIAE SOl 28 Aot laEes 32 22 Bod3g 28 £ HUOEE & A
O & B85
Uz elg
O &M B85
Uz elg

Jb. A (SClE ME, M 5) 0 EFY HH

L. M SHEM

Ct. M 2X @ X288

ch. pH @ MHEAS

0. ==8/0=8(TC) : H=28US

b, =01 =81 #=F 8I(C) © 117C~235C
Ak QIBE(TC) : 43

Ot 82 £ @ Ttz8ls

XoolstE (0, JIH) - A2els

. Qs = Y Helol ASH/GHE 1 1.4% ~ 0.7%
ot BJ1Y + A28

Et. Eox - 18%0I5t

ot. BII€E - BI20 3
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A2 Rild 3L

AOI 228 a2
O 24 =4

- 37 : LD50 1890 mg/kg Rat (ECHA)
: LD50 947 mg/kg Rabbit (NITE)
. Vapor LC50 10~20 mg/L 4 hr (E
T= U224 ENE U
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: Group 3

Uz 8l

ACGIH : A3
NTP :
EU CLP : Xt
MAHIZ BH0] CHEZQ
22 288 (NITE)
D HEE HACZ 240 MAS
OECD TG 416, GLP) (ECHA)
HBI=H(18 =5)
HYISH(EE &)
ECD TG 408, GLP) (ECHA)
e - X2 88
A& OOl €
o
: LD50 = 1920 mg/kg Rat (IUCLID)
: LD50 = 8500 mg/kg Rat (IUCLID)
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X %8.

NOAEC

. NOAEL 143 mg/kg

Bone Marrow Chromosomal Aberration(Micronucleus assay, Rat inhalation) — S4(GLP)
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- &3 : LD50 >5000 mg/kg Rat (Read-across 68333-23-3) (OECD TG 420, GLP) (ECHA)
- I : LD50 > 2000 mg/kg Rabbit (RTECS)
- £¢ : Vapor >5.28 mg/L 4 hr Rat No death Not classified (Read-across 8008-20-6) (OECD TG 403, GLP) (ECHA)
O I BAM = X324 : €D AIE Z0 XIH=242Y (Read-across 8008-20-6) (ECHA)
O Ast s &4 T= U324 0 ENE UHAaCZ = U248 Alg 20 8IXN=4 (EPA 0TS 798.4500, GLP) (ECHA)
O 287 H2y : Nz s
O T8 Hold @ JILIIOE HaSZ I8 Mol Alg Z1 5814 (Read-across 68333-23-3) (OECD TG 406, GLP)
(ECHA)
O gay
AHOIMBHY  XtE S
DRLSRDA @ 12 28
IARC : Xt& 88
OSHA : XIZ 8iS
ACGIH : XIZ 8iS
NTP @ Xtg S8
EU CLP : XtE 9SS
O MAME HOIR4 : invitro, in vivo HOIAA AEZD S84 (IUCLID)
O MASH @ HEE HACZ (MU MAaSY AR 20 MEHMol MAl S40| 2EE X ZS (Read-across 8008-20-6)
(OECD TG 415, GLP) (ECHA)
O SHENIISH(1E &) : E2S L= SIISS Lo £ AS (ECHA)
O SHENIIISH(Es &) : HEE UHAC2 B=EAREN AE 2 XIEXH HS0| 2EEIX LS. NOAEL 750
mg/kg bw/day (OECD TG 408, GLP) (ECHA)
O EoRolY : &M JIE2 RYEH IYHY £ AUS. (EU Harmonized Cat. 1) (ECHA)
4) 1, 3-HIACIOIIIS AN Z2IH, 1,4-HHCIOISISA A, OZF CHOI24 2,2-CHOIHE-1,3-Z2 02 < 1,2-00
B2 08 88
24 =4
-&433 . g gs
- &1 - g g8
- 82 2 gl
O I8 2AM L= U224 0 U2 A4S
O Agt & &4 TE= U324 @ U2 648
O 887 oy @ U= gs
O I8 nay @ Xz A4S
O ety
AHOIMEBHY X2 96S
DE2LERDA @ 2 2=
IARC : Xt& &8
OSHA : Xtz 8els
ACGIH @ Xt& i3
NTP @ XI2 8l
EU CLP @ Xt& S
O MAME #HOIYY : X2 A4S
O MA=EH @ T2 48
O SHENMISH(1E &) : U2 248
O SHENFIISH(E=E =5) : XE 8
O goRdid @ Iz A2
5) Ol&t3 ElEts
O 24 =4
- ZF : LD50 > 10000 mg/kg Rat (HSDB)
- Z1 : LD50 > 10000 mg/kg Rabbit (IUCLID)
- £¢ : LC50 >3.43 mg/ 4 Rat (OECD TG 403)
O IR 2AY L= U324 E)UA IR N34 AIE 20 248t U324 =2 HIA24 (NITE(2006))
O dst & 24 = U324 0 EDN0A o I34 AIE Z20 st =24 (NITE(2006))
O 887 Bold : N2 84S
O IE W!old : AIROIA DXl HAE 21 S84 (NITE(2006))
O gy
AHOIMEHY © XtZ s
NEBLSRIA 2

IARC : Group 2B

OSHA : Xt& el8

ACGIH : A4

NTP @ X2 A8

EU CLP : Xt& 23
O MAMIZ HOIZAH @ AIE2 Wl DIMEE 0188 SAHSHHOIAIE0EC 16 471, ZRF]MEZ SIS HHO|IAIZ0ECD TG
476, SAMTIOIAAIZO0ECD TG 473210 HAIZE R 22 2H0 S4, MAl L SMIOIAAE, AMAEZL S8
O MASH @ AE2 U D822 0188 SHSHHOIAIE0EC T6 471, LRFAME STENSHHOIAIE0ECD TG 476, S

HIOI&AIZ0ECD TG 473Z 0t THAIZE RS2 2H 101 Sd, MM W SMHOIMAE, AMAIBZYN S4
O SZEFAIISH(18 =5) : HEES 0|88 SHLIFSLHAEFEZN, M0 SR Hatet SFA SOS gyol 2&

=Xl %45 OECD TG 425

SH(EE &) ¢

/kg bw/day OECD TG 407

g
O goRod : & SsS

HEES 0/38 ZRESSHASEZ Y, A D S0

v

3

0

0l

=]

2o X %S, NOAEL=

6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol
O 24 =4

- A7 2 s
- 30 : RR 8s
-89 X2 9s
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60@%_* E Y E= U234 ENS 088 ds=Ey/ U324 A2 B89 U240 228, (8X42X=+:26, 2%
K== 0.9, EMX=: 0.07, Z2LUR 5= 2.06 2U2EX=: 1.06)(ECHA)
O 287 #2d : Nz s
O mIe 22y Jum(Y)S olEs IRy AIEZ0 neld0l 2AZX &S, (0ECD Guideline 406)(ECHA)
O gg4d
MM EAYH - [E AUS
NEBLSROA - gl 2
IARC : XtZ 88
O0SHA @ Xt= 8l
ACGIH : A3

NTP @ Xt& el8
EU CLP : Carc.2

O HANE BHOol2d : Alg2 W ZR7 SATSHBOIAIE 20 HAHRIENA 8101 4. (0ECD TG 476) AlE2 W ZRF
ZHEES 0128 £FI| ONAZEA (UDS)AIE Z 0t CHAIZA D g0l S4. &Ml W ZRF MZFPS 0188 A8A8Z2L 2

A . (OECD TG 474)(ECHA)

O MASM @ S (Y/£)8 0I8SH MASH AEZD =1 20 X2, HUA S8 &5, g EHO}OH g HsreE 0l
K 28, (NOAEL 2 873 mg/m® air) DIRAS 0128t LESH/ZIIEH A2 MSLL, €2, EHONIOS 2282 &
ZC X 2S. (NOAEL maternal toximty =289 mg/m® air, NOAEL teratogenicity>= 664 mg/m® air)(ECHA)

O SHENIISH(1E &) : =4 JUSHAEZD €8, S4H, S S5, D20 28, =24 dPASHAEZ
I RAAEN 2HI2 SO, EA43E &, AEE, HIIS, 230ILL £, U 24 SLSHAEZY 2940 =3
SE22, SHHRES, —S%(—?—%)%Q =422 I E]EH0H ALz 2 F30AM 2[R0 HESHK %S (ECHA)

O SHEAHAISH(PE LE) : A (L/4)E 0/2c Ot BIRSHAIE(90L)Z2 W HESSIHE0| 24 2 2 g
SO0IXl &Z3. NOAEL male = 102.5 mg /kg bw/day, NOAEL female>= 311.8 mg/kg bw/day3H S (&/4=)E 0I28t otH ESUSHA
S(181g)Z20 =10 20 X2, H =, HE 23, NOAEC< 1 436 mg/m®* air (ECHA)

O goRold : Itz g3

14) T

O 34 54

- &3 : LD50 3523 mg/kg Rat (EU Method B.1) (ECHA)

- &0 : Lb50 >= 1700 mg/kg Rabbit (NIER)
- £¢2 : Vapor LC50 10~20 mg/L 4 hr (NIER)
O If 244 = U234 : BSX=34[Standard Draize test] : rabbit II2X=24 & (NIER)
O algt & &4 = =4 0 BEN=4, 24324 [Standard Draize test] : rabbit, & X34 &2 (NIER)
O 87 #2UH : Nz oS
O HT oY : 0IRAE A2 IR Ww2g AE Z0 2FEX &S (0ECD TG 429) (ECHA)
O gad
AHOIMEAY - X2 Y6S
DBLsSRIA @ 2 8sS
IARC : Group 3
OSHA : Xtz els
ACGIH @ A4
NTP @ e 28
EU CLP : Xt& &S
O MAME HOIRA @ Invitro DIMES 0|28 SASHBHOIAIE Z HAIZSEH S22 20l S4 (0ECD TG 471),
In vivo OIRAS UASZ X8 24 XIAF AIE Z30F 4 (0ECD TG 478) (ECHA)
O MASH @ HEE HACZ BESHSHANEN MA/UESs dEHA 28 AIE 20 JMEHE0l MAISH0| 2EE X

o8 . NOAEL 300 mg/kg/day (OECD TG 422, GLP) (ECHA)
O SEENFISH(13 &&) : 815, SEIIH =2 (NIER), 80| =38 222 £ US (ECHA)
O SEENAIISH (s &) © SFTNZAHUH I (NIER)
O o0y @ U2 248
15) &tgh S ab3E H (1)
O 24 =4

- Z3 : LD50 > 10000 mg/kg Rat

- A0 : I8 gs

-8 X2 gs
O I8 2Ad = U224 - E)) IR N=24 eittn 2nE
O MEt &= &4 = =24 @ - ) = U324 gittn 218
O 387 Moy @ U2 s
O Ie 1od : X2 s
O gy

Aot BAY X2 S

DEBLE2DA @ 12 s

IARC @ X2 SlS

OSHA : X2 88

ACGIH : X2 giS

NTP @ X2 oS

EUCLP : X2 g8
O MAINE _0|°Jfg D XE gls
O dAaSH @ Xtz 28
O %é*E&QJlEM(@ LE) I8 98
O SZENTISH(BE &) © UE &S
O EQKdhA X}E s

16) Ol @
O 34 s4

- Z3 : LD50 3500 mg/kg Rat (ECHA)

- I : LD50 15432 mg/kg (17.8 mL/kg) Rabbit (ECHA)

- &9 : Vapor LC50 10~20 mg/L 4 hr (EU Harmonized Cat. 4) (ECHA)
O IR BAN = U324 @ &) AIE 22 + TR0 2 B35 N=24, 22X %2 (ECHA)
O MEt = &4 = U224 EN AE Z0 =0 O*Dr =24, 28X %S (ECHA)
OR=1-¥]

Jneld s g 8ls

(1]
0l 0



NYUOIEEAY : IE S
DELSRDA : gUM 2

IARC : Group 2B
OSHA @ Xt& 88
ACGIH : A3
NTP @ Xt& 8
EU CLP : Xt2 8lS
O MAHE BHOIFHE  Invitro ZRF HHLAMEE 0|28t

[l
pal
o
>

s Z0 AL EH |22 28101 84

= SOHOIAE &
(OECD TG 476, GLP), In vivo OIRASE UACZ IKRR MEHP AsH A4AL 2 S4 (0ECD TG 474, GLP) (ECHA)
O MAISH @ HEE JAOZ 2MI0 MASSAIE 21 500ppmIHKl M4l = 2etl) AME QIS AR 2S.
BEOMASHU et HESLA, 22H ZSIt E2F Q15H0 NOEL 100 ppm (0ECD TG 416, GLP) (ECHA)
O SHENIISH(18 &) : 48 S20AH SIS 22 AZH 98 L JIE U= Lo (HSDB)
O SHENIISH(Es &5) : )12 T 8=2EE O FI|(F2 J12)0 48 222 =+ AUS (EU Harmonized
Cat. 2) (ECHA)
O EQRA @ AHAM IIEZ RULH JFHY £~ JAS. SHE 0.641 mi/s 40 C (ECHA)
17) JI2 2%
O 24 =4
- &7 : LD50 >8000 mg/kg Rat (OECD TG 401) (ECHA)
- ZT : LD50 >3000 mg/kg Rabbit (NITE), LD50 >2000 mg/kg Rabbit (ECHA)
- £ : Dust LCO 4.6 mg/m 4 hr Rat No death Not classified (OECD TG 403) (ECHA)
O I8 2AM L= U224 E)E UHACR IR 2AH/NI2H AME 20 22X 2E (0ECD TG 404) (ECHA)
O Agt & &4 = U234 @ ENS HAS=Z Ast & £24/124 AIE 20 285X 2 (0ECD TG 405) (ECHA)
O 28I #2UH : Nz eS8
O L8 oA : JILIOE Haez Is Hod A" 20 285X 23S (0ECD TG 406, GLP) (ECHA)
O gad
AHOIMEBHY X2 96S
DRES2DA - g2 2

ACGIH : A3
NTP @ K2 88
EU CLP @ Xt 88
O MANE BHOIA : Invitro DIM2SE 0188 SAHSHHOIAE 22 S4 (0ECD TG 471), In vivo HEE 0|8
Y 127 & RASH ANE 20 U2 84 (ECHA)
O MASYH : IIRAS AL CHH MASH AIE 21 MptHel MAl S40] 22X %S (ECHA)
O SFEdzEII=s4(18 8) + 1z 88
O SZEHIIISH(B=E 5) : MIRAE W22 BEZTRS0 AE 20 XX F&0] X %S (0ECD TG
452) (ECHA)
O s2Rdd @ Uz &S

18) 2-FESANUE=S
O34 =4
- 33 : LD50 1414 mg/kg Guinea pig (OECD TG 401, GLP)
: LD50 >2000 mg/kg Rat (ECHA)
: Vapor LC50 >7.4 mg/ 4 7 hr Rat

|
o 0
o &

is

O If A4 = N34 ENE 0|88 HFN3E AIE 210 LU 22 GHS JIE0AME YR 22U A=
Qe Ho=Z EHGHI)| 528 EU Method B.4 (ECHA)
O dst & &4 = I=4 @ =A=28A8 20 2UN=X=+ 2.6, EMY 0.56, 2UEE 1.8 A=340 Y= A2
LIEHE OECD TG405, GLP (ECHA)
O &8J ey + 1tz Az
O I8 MH2E @ JLIIOE 0l8s IIRULIHAIE Zo Hleld (0ECD TG 406, ECHA)
O g4
AAOMEAY - X g AS
DELSRIA 2
|ARC : Group 3
OSHA : Xt& a8
ACGIH : A3

NTP @ Xtz 88
EUCLP : tE S

AL
A

40l

2

O MAIMIE HOIFE : AIE2U DIMESS 0188 SAHSHBOIAIZ0ECD TG471, XRF HEZE 018 SMHl 0l & AIZ0ECD
TG473 21 S, MM XZRF SSHMEES 0128 ASAIF0ECD TG474 2 S4 (ECHA)
O HASY @ 2MU HASHAZE(NTP) 2, SR 24, dAls 52 J82Z NOAEL(R2S4)=720 mg/kg bw/day, A7
P 242 NOAEL(F1, F2)=720 mg/kg bw/day, SAISH0 s &2 2EHX ES, HEE 0128 LL=HAIE(0ECD

& 0 I

TG414) 21 LE=4 L J|g FS0| 2R LS NOAEL(ZE)=100 mg/kg bw/day, NOAEL(ZEIDIE A )>200 mg/kg bw/day

Ot

(ECHA)

O SEENAISH(13 &) : 0IRAE 0188 SEJIH U248 Alg 21 RD50 2818 ppmL 2 =4 F= 22X30!

Ll 2002 LiEtY (ECHA)

O SHENFISH(EE &&) © HEE 0188 902 Y= 2SS AIE 0ECD TG408 Z 0t E& HelAAHNA 2+, 22kel Al
HEQIAO 2ELUCL Rolist &S HEEX 2£S. NOAEL #=3<69 mg/kg bw/day, NOAEL 2+21<82mg/kg bw/day OIRA S
0lE6t 90Y EYULIESHAIE 0ECD TG413, GLP 2Dt EMsHX HSO 2 NOAEC<31ppm (ECHA)

O gelrdid : Nz 88

12.

230 0Xe g

o

Of. MElSH
1) MOIZ2234a2
O & : LC50 527~732 mg/L 96 hr Pimephales promelas (ECHA)
O Z2% 1 EC50 > 100 mg/L 48 hr Daphnia magna (ECHA)
O X2 : EC50 >100 mg/L 72 hr, NOEC >= 100 mg/ ¢ 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)



N
~

000 g
o

olol & Cholme
Z 1 LC50 13400 mg/ £ 96 hr Oncorhynchus mykiss (ECOTOX)
22 EC50 3940 ~ 4670 mg/ 4 48 hr Daphnia magna (ECOTOX)

22
E e DN J= =]

w
—

00O 4

& UIZE 20 (&R)
: LL50 2 ~ 5 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203, GLP) (ECHA)
2 1 EC50 0.95 mg/ ¢ 48 hr Daphnia magna (IUCLID)
© EL50 1~3 mg/L 72 hr Raphidocelis subcapitata (OECD TG 201, GLP) (ECHA)

B IY 2 oo
1 11 T

=z

i

BCHOIDIS A4 ZCIM, 1,4-HBCOISIS AL, O CGOI4 2,2-TH0IHE-1,3-T2&0=2 £ 1,2-00
s

BN

0w

B LU 191

s

00g OOOM
N
o
5
>
g MU go
00 2 00
00

[$,]
—

ElEls
: LL50 >100 mg/ £ 96 hr Oryzias latipes(0OECD TG 203)

: EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,
02)
O X5 : ErL50 >100 mg/ 4 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)

Sy
P IR T
no U

o
m
Q

6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol

O Z 8l
7) Ol&tst A
O O0i& : LC50 5000 mg/ £ 96 hr (1UCLID)
O 225 : LG50 7600 mg/ ¢ 48 hr (1UCLID)
O =8 : EC50 440 mg/ ¢ 72 hr (I1UCLID)
8) Cholg X<z
O 0{& : LC50 = 87.095 mg/ £ 96 hr (Estimate)
O 225 Xz a3
O =8 : EC50 = 6.691 mg/ 4 96 hr (No accurate information on Species) (Estimate)
9) =4&4& Coloe
O O{& : LC50 50 ~ 100 mg/ £ 96 hr Brachydanio rerio (OECD TG 203, GLP, IUCLID)
O 225 : LC50 3317.276 mg/ ¢ 48 hr (Estimate)
O =8 : EC50 11.917 mg/ £ 96 hr (Estimate)
10) YUY
O o& : Xz g8
O 225 : Xz el
O =8 1z s
1) ¢4&s A& UZE S0 (8R)
O & : LC50 = 9.22 mg/ ¢ 96 hr Oncorhynchus mykiss (IUCLID)
O 225 : EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X8 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)

12) 1,4-#IBCIOI3IS A M, 2,2-CIO0IHIE-1,3-Z2&CI0I2 ¥ 1,2-0E00I20] SR 1,3-HACIIEHN S

O 0o& : X2 gs
O 225 Xz g3
O =8 : Iz g
13) OIOIAE=
O O{& : LC50 140 mg/ £ 96 hr LC50 228 mg/ £ 96 hr Pimephales promelas (ECHA)
O 22& : LC50 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ ¢ 48 hr Daphnia magna (ECHA)
O X8 : EbChO 475 mg/ 4 72 hr Scenedesmus subspicatus (ECHA)
14) Xz
O 0{& : LC’0 7.6 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203) (ECHA)
O 22& : NOEC 1.17 mg/L 7 d Ceriodaphnia dubia (ECHA)
O X8 : EC50 4.7 mg/L 72 hr Raphidocelis subcapitata (OECD TG 201) (ECHA)

15) &bgh 285 H(I111)

S LC50 472.465 mg/ 4 96 hr (Estimate)
F2+2 © LC50 485.139 mg/ £ 48 hr (estimate)
S EC50 287.651 mg/ 4 96 hr (Estimate)

S LC50 5.1 mg/L 96 hr Menidia menidia (ECHA)
22 EC50 1.8~2.4 mg/L 48 hr Daphnia magna, NOEC 0.96 mg/L 7 d Ceriodaphnia dubia (ECHA)
5 : EC50 3.6 mg/L 96 hr, NOEC 3.4 mg/L 96 hr Raphidocelis subcapitata (ECHA)

= =24

& : LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)
LD

F

oo
O Z2& 1 LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O X8 : EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)

18) 2-FSSAME2
O OI& : LC50 1474 mg/ 4 96 hr Oncorhynchus mykiss(OECD Guideline 203)



22t& : EC50 1800 mg/ ¢ 48 hr Daphnia magna(OECD TG 202)
X% : EC50 911 mg/ ¢ 72 hr Selenastrum capricornutum(OECD TG 201)

L. &84 & 2oy

1) MOIZ23AA2

O &84 : log Pow 0.86 (0ECD TG 107) (ECHA)
O 284 : 2 gs
2) HEQIOlA CHOIDE
O &24 : log Kow = 0.62
O 284 : 12 gis
3) ¢E=E X UIDE 20 (4K)
O ™24 : log Kow 2.9 ~ 6.1 (I1UCLID)
O 234 : U2 88
4) 1,3-HACIOII=S AN Z2IH, 1,4-HEHECIOI=A M,
2 s g8
O XBAY 12 8S
O =24 - 12 s

5) Ol&SH ElELS

O &gd
O =dtd

=z s
o1
s

N

ozt Col4k 2,2-CHOIME-1,3-Z2 802

ol

=

1,2-01

6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol

O &EH X2 %38
O 2old @ 12 638
7) Olatg F4
O &&24 1 log Kow = 0.53
O 2old : 12 %S

[SE S

2old -

OO0

OO0

&
254

12) 1,4-HIBCIOI3 S A &,

gl
O &=4d
O =2did

8) Clolole XA
I

HNI=3
HNI=3

gtsk= A

HNY=3
HNY=3

1.03 (NLM/HSDB)

* log Kow 0.35

PAI==e =)

0lo oo

Qg

=2 U

IH

B 80 (4%

: log Kow = 2.1 ~ 6 (Estimate) (I1UCLID)
: BOD5/COD = 0.43

0lo oo

oo
BA
oo
BA

13) otolAxZ2

O &=4
O =dd
14)

e

OO0

Zoia

 log Kow 1.67 (ECHA)

==

2= s

© log Pow 3.12 (ECHA)

A2 g

=N}

: log Kow 1.18 (Estimate)
A2 ge

= eSS

=4 : BCF 1.37~9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
2ol : 90~100 % 28 d, Readily biodegradable (OECD TG 301 F) (ECHA)

crolone

=2 o=

PN

© 98 (%) 28 day (OECD TG 301C, IUCLID)

3) 4= S UIDE E0 (4])

2,2-00lE-1,3-Z280l0lS 1,2-ClEtCtOI =20l

Kow (25 ° C, pH=7, BASF standard method)



—HIACOISISAM 220, 1,4-HFAGO0IISAM, 2t Oole 2,2-C0IHE-1,3-Z2 02

ol

=

1,2-01

6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-

dimethyl-1,3-propanediol and 1,6-hexanediol
O =54 : Itz els
O M=dd : Xz 8ls

7) Ol&SE A
O =54 : BCF = 3.162

O dzdd : U= &8s

8) tiole X
O ==4 : BCF 1.2 (estimated by log Kow 1.03) (NLM/HSDB))

O d=dld : Iz 88
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A 1 BCF 1.1 (HSDB)
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O M=ol : Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)
14) e
O s&54 : Xz 83
O M=20oil4 : 94 % 28 d, Readily biodegradable (OECD TG 301 F, GLP) (ECHA)

15) &v3h f=akgt H(111)
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6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-

dimethyl-1,3-propanediol and 1,6-hexanediol
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Koc = 23.74 (Low reliability of the QSAR predictions of inorganic salts)
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6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid,

dimethyl-1,3-propanediol and 1,6-hexanediol
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Fish(Pimephales promelas); NOEC(32d) 4.2~15.6 mg/L (Flow-Through Early Life Stage Test, US EPA proposal)
Algae(Champia parvula, marine red macroalgae); NOEC(14d) 29.9 mg/L (ECHA)
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17)
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1,4-benzenedicarboxylic acid, 2,2-

Flsh Danio rerio: NOEC14d>100 mg/L OECD TG 204, Crustacean Daphnia magna: NOEC21d=100 mg/L OECD TG 211 (ECHA)
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CEIELEEE ¢ OIMSEIEISTWA = 10 mg/m

SIBIIELZ=E  oHE8ls
SgaHaRH=E : HEAS
SHAEE DA (PSMMESUHAEE « HESUS

6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol
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2y =oisa e &t

O

RASASHULSE @ Y o8

SAAYANUASE © WY %S

CEIIFLFSE WY oS
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DYAHZDN(PINHENLSE : HLeS
7) Ol&E Ra

HES2XNSE : dHg o8

SOIHASE : Y oS

HAGYRHSE WY %S

RUSASHUASE ¢ 1% 014 21

SAAVATUHASE © 1% 014 2T

CEINEEFSE - ASFLHIZIH A203)TWA 10 ng/m

CESIEZEEE R

SERANARHSE © HPels
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8) CHOINE Xw

MZES3NSE : g 28
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CEIFLFSE WY 9S

CESEEEEERR T E

SEVAYLRASE © HYHS

THAHEDN(PINHENSSE : f2ats
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CEIIFENEE WY oS
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SHBAYLRHSE © HLHS
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1) 9= ZZ UIZE S0 (48)

HESSNSE : g 918
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RUSASHUASE © 0% 0l 20
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SBIIELTSE : Y
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sy sheret
SHAMT DM (PMHMEHASE : Hg=

) 1,4-BIFACOISIS AN, 2,2-CH0IHE-1,3-Z2&C 02 2 1,2-0E00120] R 1,3-HACINSHY =
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HNE=SsXEZ @ oig 8ls
SIOIHAEZE @ oile 8ls
2y =oiEZ - g &S
SUISZULEE @ oie 8lS
SALBBAUUA=SE @ g e6S
CEIIEEEEE g 8lsS
SIZIIELEEEZE LB S
SgaUy=H=SE - HEAS
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HMESSXEE : iy s

SIOIHAZSE @ oY oS

22IHARHSE @ Y oS

AASAZHASE oY elsS

SHUTTUASE @ oY oS

LEIEHEESE ¢ OIAXEESTEL : C 5 ppm

SEIELEESE @ LS

SEAIHARMHSE @ HLAS

SHUAMBIOMPSMHMESUHAZE : digdS
14) Xra

HES2X2E : g s

SIOIHAZSZE @ oY S

2LIHASHSE © 1% 014 L

SOSASTIUASE @ 1% 014 2

SaAZZXUHASE 1% 0l& L

CEIEENEE  CHEHA(2E OISHM)TWA : 100 ppm, STEL : 150 ppm

SEIELEHSE @ g3

SgEAIUHARMHSE @ HLAS

SHUMMEINM (PN EUHASE @ digE
15) &v3h =4kt H(111)

HES2X2E : old oS

SIOIHASZE @ oY oS

2LIHASHSE © 1% 014 L

SOSAZZIUASE @ g A28

SHLZTIUASE @ Y AS

CEIELYSH - MFHETIA 5 mg/m

SIEIEEHSE « Hgals

sSga2idRHsd @ ddels

SHUHEEDM(PSMMEHASE  HLAS
16) Ol A

HESSXNSE : g s

SIOIHASZE @ oY S

Ze|tHa =22 - 1% ola LM

SOSASTIUASE @ 1% 014 2

S XNUHASE @ 1% 0l& L

CEIEHEESE @ ol HH™TWA @ 100 ppm, STEL : 125 ppm

SEIIEEHEE « HgAS

sSga22iadRHS8E  delsS

SHUHEEDMPSMMESUHASE @ dHgE
17) 312 2

HESSXNSE : g s

SIOIHASZ @ aile eSS

Ze|aRa2a - g els

SUSIAESZHULEE @ Y AS

SA2ZUASE Y AS

CEIIFELEESE  JH2EATWA & 3.5 mg/m

SIEIELEEEE © HLAS

SgaHARHSE - A2

SHUHEEDMPSMMESUHASE : HLAS
18) 2-FEANUE=S

HME=S3XNS2 : g els

SIOIHASZE @ oY oS

2elHAaRHSE - 1% 0la o

TASAZTHUHASE @ 1% 0l4 L

SHULTUHASE 1% 0la L

CEIFHEESE  2-2SAIMESTWA © 20 ppm

SIBIIELEEEE @ HLAS

SgaAUHARMHSE © HLEAS

SHAMEBIN(PMHEUHASE @ HLAS
Lt. ststSZ 22|80l 28t #H @ "tHEEEZAIUHASSISE"
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2) HEQIOIA CHoloE
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MHESEEM SEE 22 @ oY s
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2X2E Y g8
HHESZZAICHASISIS A - oY elS
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6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol
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6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol

g AS
7) Ol&ﬂ SIS

g 68

8) ctolmeg Xz

e 8ls
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% Hols22/goll 28 7 : 2 MBS AMLH0A L5t HOI2 & Hols2IHABL[EE1]00 2o NFHOIS(HH!
FHEHA) O HEE .

O JIEt =W & 2A=—0l 2t 7Kl
1) A0S 28 u2

FU(ERYE ]I 2EsE2alY)
HERtS

=AM
D=2/ ZE(0SHA &) @ diE 8l
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D=2eBE(2ECSAENSE) « g 8l
Bl ERZL(HEERZY) « i 8ls
EU EREL(ABEFR) « e &S
EU EREL(LHE2FR) - e 8lS
5) Ol&tst ElEts
[U(EFRYE ]I 2EST2elY)
HE|lsS
=AM
DI=222/8Z(0SHA &) @ e 8l
DI=222/82(CERCLA #E) « aig 8ls
DI=22/Z 2 (EPCRA 302 =#d) « g 8ls
DI=22/Z 2 (EPCRA 304 =#d) @ g 8ls
DI=22/Z 2 (EPCRA 313 =#d) & g 8ls
D=2 (ZHZ2g8A2E) « g 8ls
D222 (ASESEHASE) « e 8lS
D=22eBE(2ERSAZENEE) « g el
EU ERZE(HEERZY) @ g els
EU ERZ2(ABEFR) « g s
EU ERZE2(HHEFR) @ g S

6) Hexanedioic acid polymer with 1,3-benzenedicarboxylic acid, 1,4-benzenedicarboxylic acid, 2,2-
dimethyl-1,3-propanediol and 1,6-hexanediol
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DI2AIFE(LEHSUYEASE) : HY 22
DIZ22RBE(ASESHASE) : HY 1S
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. X2e =3
- 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.nlm.nih.gov/
- EPA; https://pubchem.ncbi.nlm.nih.gov/
- SIDS: https://hpvchemicals.oecd.org/ui/Search.aspx
- SIS SAYPAIALY, 2ESAWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC)
- ASSHBHSIANAY, AYYUTE (http://hazmat.nema.go.kr)
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