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1. SStRAISH A0 28 3L

o@D AXIAE
O Aol M AD 259 A M
0. MEA/ZSX/SSQT B9
O BN : (F)SHOIE
O Z4 : 2I|G QA DIOHD B2 351
O HOHE L 2TOIFH : 031-467-6114 A=/ 218 HAB

off ?E
SHSH 52 RR42) (
24 =4 (acute toxicity) I+
24 =4 (acute toxicity) Zl

X :11.9<= 5)
&5 (ATEMIX :4097.14<= 5000)
&5 (ATEMIX :3161.1<= 5000)

Lt WYEX 21 Z&st 310 HEX &5
O g2
OdsH + 21
O &l *I18g 27
H332 £23tH RHE
H303 &218 S = AS
H313 II£2 ¥=otH Ko = US
O ogx=x 23
— O;HH}
P26l & - & - JtA - DIAE - BI| - AZg0le ELUS HISHAIRL.
pP271 |2 £= 2J1JF & = RUAL FHSOHAIL.
- s
P304+P340 E5tH: Aldst B e ROZ FI|1) 50| 2 KAHEZ AFS FoIAIL.
P12 EHES L)W Q2 (AS TES BOAL
- NE
iz gls
- H2I
iz gls
Ch. 2dl. RIgd 2210 ZEEX 2= JIEF Kol /S
oao NPPALE oo s ore s
= =S INI=RE7 8= iz gs
0l &H3H ElEtS =SS INI=RE78 = iz gs
Etdt 2 S =S N=elS iz g8
Methy lenebutanedioic acid polymer with butyl 2-propenoate and methyl Hags H2os Tz o=
2-methy |-2-propenoate
=22 =SS INI=2E78 = iz g3
nEE =SS INI=3E78 = iz g3
Ol &tSH 74 =SS INI=3578 = iz g3
=4S 22018 =SS INI=3578 = iz g8
1,2-0lEICICtOI= =2 RS Az AS Nz S
2,2,4-Ect0I0IE-1,3-HECIOIZ CHOIOI0I AR E At Nz AS Az RS iz s
3. PE4HE9 HAE L SRS
EEEEL] | 22y CASH S B2 (%)
= Jater 7732-18-5 36~46
Ol &t ElEHsS Titanium dioxide 13463-67-7 20~30
Etdt 2 S Limestone 1317-65-3 13~23
Methylenebutanedioic acid polymer with Methylenebutanedioic acid polymer with
butyl 2-propenoate and methyl 2- butyl 2-propenoate and methyl 2- 30231-50-6 12~22
methy |-2-propenoate methy |-2—-propenoate
=2 Mica-group minerals 12001-26-2 1~10
TAE Kieselguhr 61790-53-2 1~10
=43 205 Aluminium hydroxide 21645-51-2 1~10
Ol&HSE 7 Silicon dioxide 7631-86-9 1~10




1~10

1~10

107-21-1

6846-50-0

1,2-Ethanediol

diisobutyrate

1,2-0lEHIQICHOI =

2,2,4-E2I0IHE-1,3-BIECIOIZ CHOI0} |2,2,4-Trimethyl-1,3-pentanediolester
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7. 78 ¥ NEFYHY
ot HEFE2E -
FSA 2AHD! & BIIEX S 018 A
Fe = EXol M2A2
sSgsNS2EY 82 LotAR
2E o™ FE 241 Olahctll MU= FHSGHA DAL
2t = BiEXNo2 FI|E S DAL
Lb. otmsh M& e (Hlolor & =2AS ZEs)
=2 52 2 282d 2t J222 EJl= 280l LHHA 210t E2 SUNIA 228 2.
22 B2 Ale AAZHS TE A
22 H3F 2% 1 535C
ZatstAl, At EEE TIGHAI2.
Acle F40 ME, 252, D2H F2
8. =EYX & HAES R
b SStEd 2 JIE, 4298 EJIE S
1) 2
O =UnE : Iz 838
O ACGIHAE : Xtg 88
O MEstd LEIIF : Ns oS

2) Ol&3 ElEts
O 2UAE : TWA : 10 mg/m
O ACGIH+=& : TWA 10 mg/m3

O d3std L&8JI&E + Ng 88

3) B4 2E
O Z2UWAAE : TWA : 10 mg/m
O ACGIHAE @ X2 S8

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

4) Methylenebutanedioic acid polymer with butyl 2-propenoate and methyl 2-methyl-2-propenoate
O FIUHRE @ Xz A8
O ACGIHAE @ Xz 8l8

O dgsx Ls5J|& @ Itg 8l

ol

5) 2
O 2R : TWA : 3 mg/m
O ACGIH+=& : TWA, 3 mg/m3, Respirable aerosol

O ¥2std L&8II&E + Ng 8S

A

J

O 2UWAFAE : TWA : 10 mg/m*
O ACGIHAE @ g 8lg

8) U3 2205
O Z2UAE - WA : 2mg/m (ZR0IEIIES &)
O ACGIHAE @ Xtz 88
O M2st™ LE2J|= : U2 98

9) t1,2-0lEleCiol2
O 27 : STEL : C 100 mg/m
O ACGIH7AA : TWA 25 ppm, STEL 50 ppm (10 mg/m3)
O M2s™ &E5IIF : Nz 8l

10) 2,2,4-E2t0IHIE-1,3-HECTO0IS TOIOI0IARE &S
PSS

O 2UHRE @ Xz U3
O ACGIHAE @ &g 88
O MEsH™ 2J|F : N2 ¢S
Lt HEst Zstx 22|
A 5t0 BI12 ZHS ZAAINAL
et SX10 JAESE ot HAUE Tg A.
Uz A8
Az A8
Ct. el 253
O s8J B5
SE8 P57 HRNAANTOO AHS BY A
O = Bs:
SAE JINE HAN ZHOIMCHIIFR(AES) HIXI = MOHEHIE &EXIoHAIL
OIAE SO 28t 2Addt GlAGTEsE B 22X 2EHAE =2 = HUGIE=E & A
O = 835
Hgtst ESAAE HESHAL
O A B85
LIS L= 2SS WL = A= MEs 2522 AZ6HA
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: LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
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: LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)

2) Ol&3 ElEHs
O 24 =4
-3



- A0 : A2 9=

- &2 : LC50 >6.82 mg/ ¢ Rat (OECD TG 403)(ECHA)
O LT 244 = U324 EJE 0|88 LIRRAH/N2HAMER N, H2HS UEIWX 28, &YHXI4=0, (0ECD TG
404) (OECD SIDS)
O st & 24 = AN=24 @ ENE O|SStAsts=A/ NS HAIE2 0, UH2H2 UEUX 28, YL 4= 1-2,

(OECD TG 405, GLP) (OECD SIDS)

O 287 #2d : Nz s
O OIf 212y @ JIUIIE 0188 HSUDLAIEZY D2ULES Y23X 2SS, (0ECD TG 403) (OECD SIDS)
O gg4d

AHAAMEAHY - Ng IS

NEBLSROA - ZEgd 2

IARC : Group 2B

OSHA : Xtz 8

ACGIH : A4

NTP @ Xt& 8

EU CLP : Xt& SAS
O MAHIE BOI4 @ AIE2 W 01822 0l
476), SATIOIAAIE (0ECD TG 473) 21t CHAME
SIDS)

O MASH | HEES 0|23 MALYSHABZY, ANSH, SSHHS S 0| DX &S, NOAEL= 1000 mg/kg

HABIO|AIZI0ECD TG 471, ZRRHE STENSABO0IAIE(0ECD TG
S0l S4, MA W SMMOIMAIE, AMAIEZD S4 (0ECD

bw/day, (OECD TG 210) (OECD SIDS)
O SEHEEFIISH(15 L) : HEES 0|2 SHIISHAEZY, ALAUD SN B SAA SUE gyl 22
Xl 22 (0ECD TG 425) (OECD SIDS)

O SEEIEFII=SH(BE L5) : HES

0
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS

O solroid : NUg 88

3) BH&F 2B

O =34 =4

S Jo

- &3 @ LD50 >2000 mg/kg Rat female (ECHA)
- &0l : Lb50 >2000 mg/kg Rat (ECHA)
- 5 2 8

Xt
AN = U234 0 0ECD 404: HIXF= (GLP, ECHA)
= &4 = X34 : 0ECD 405: HIXH= (GLP, ECHA)
| _Tl}‘:”/\" B X}E He
OIS 0ECD 429(Local Lymph Node Assay): &4 (GLP, ECHA)
q

4T oo re 4T

= eSS

O0O00O0
e T R R =
00 12 go

S
p=lp=l
U U
80 80
0lo oo

Q8 = 1%
0o oo .. ..

3
()
@D
T
U >
il
oo &
olo

I §Q

NTP :
EUCLP : X2 &8
O MAMIEZ HOIRA : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): &4 (ECHA)

O WASH : NIB 88

O SZFEdzEII=s4d(18 8) + Iz 88
O SZEXIIISH(E=E &5) © U8 88
O s2Rdld @ Uz &S

4) Methylenebutanedioic acid polymer with butyl 2-propenoate and methyl 2-methyl-2-propenoate

ol
—

O 34 =4

-37 Nz 8lsS
- 30 Xz 8ls
- 8% XUz 88
O IR RfALd £= U224 Nz S
O det & &4 L= N34 Iz s
O &87 meld © Iz s
O L= ngd @ Iz 8is
O g4
AMHOIMEHY - XE AS
DNBLSRIAN - g A4S

IARC : Xt& U8
OSHA : Xtz S
ACGIH : Xt& 83
NTP @ Xt 88
EUCLP : t& S8

O WANE HOIRY : IR 88
O MASH : IR 88
O SHEXZIISH(13 =5) : IR 8S
O SHEXIIISH(U= =5) : XIB 818
O 2ARHY : NE oS
22
O 24 =4
-¥7 1R 88
- 30 : RR 8s
- &Y TR 88
O IR 2AH T U241 N2 %S
O M8t &= &4 = U324 @ 12 9US
O 5201 DRIy : N2 81S
O WS HY : N2 %S
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O MAMIZ #Hol2Y @ Xz 9638
O MASH @ X2 el
O SHERFISH(18 &F) @ 0IR220 =2 FAIS S8 AEZ0 20N =4 301 2=, A2t reticulinosis
S [USIH STUNA 2 IR, J|AX HIZIHZO HXUXC 2 0150l AAS(HSDB)
O SHEEARFISH(Bs &) : Nz 8
O &olwrold : Uz els
6) AZXE
O 24 =4
-3d3 Az A2
- &30 @ Az A2
- 8¢ AUZ gs
O IR 2AY L= U324 0 U2 2S
O dst &= &4 = I324 - Xz 88
O 387 H2H : Nz 8s
O mg 24 : Xz 88
O gy
ArHOMEAHY - XE S
NELESREIA - Az S
IARC : Group 3 (Silica, amorphous)
OSHA @ Xt& 2
ACGIH @ Xt& 2
NTP @ XtE A8
EU CLP @ Xt& S8
O MAHE BHOIRY © Nz S8
O MASH @ X2 88
O SEEMMISH(18 &) © U2 U3
O SHEMFISH(E=s &&) : Uz oS
O EoRod @ 2 AS

e
O3

O00O0OO0
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re oz 0d Jx J
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TG

E

=248 =4

- &3 : LD50 = 3160 mg/kg Rat (TOMES; HAZARDTEXT)
- ZI : LD50 >5000 mg/kg Rabbit (ECHA)

- £¢ : Dust LC50 5.01 mg/ ¢ 4hr Rat (ECHA)
o2 2A4 T= U324 @ 2y JX=2 (ECHA)
st = &4 = AU=34  AzE S

S8 WHeld ¢ Ttz els

oe ey @ oe ueld elg (SI0S)

gt

MM EAY ¢ T = UAS

N22LSRIA 0 g U8

IARC : Group 3

OSHA : 2 8i8
ACGIH @ Xt= 18
NTP @ tE S
EU CLP : Xt& 3
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HIDNE=2 /8=
: Dust LC50 = 1.9 mg/L (conversion value) (LC50 = 7.6 mg/L 1 hr) Rat male (OECD TG 403)(ECHA)
AN e U324 0 2584 0/4, U324 A S, Rabbit (OECD TG 404)(1UCLID)
A Te U240 U324 %S, Rabbit, 2USE(0), EMM(0), Z2USE(0.2), Z2U2E(0), 48AI12F L} A
D TG 405 ,GLP)(ECHA)
4 Nz el2
Ol @ WMPIA 88, Guinea pig, GLP, =31, JILITIO 203t AIE(GMPT): 2&4==: 50 and 75%, 2+=: 0/10
06 ,GLP) (ECHA)
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IARC : Ntz &
OSHA : Xtz &t
ACGIH @ Xt& 48

NTP @ Xt2 88

EU CLP : Xt& &S

MAHIEZ HOIFA : invitro - ZRF MIE

473) (ECHA)
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=
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o8t MK ol AlE: 24 (lymphocytes:, HAHZE A 81S) (0ECD
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O dAsd @ D82l aluminium(30 mg Al/kg bw/day, 100 mg Al/kg bw/day, 300 mg Al/kg bw/day)0ll =2l EHOLII, 2te
AS LEZ QIS HY MA =S4 IS0 st RS 2L, 08 = EAMIIZESOH FIAMUDL SHEAI W20 0ls =
o] gaEN XM SHE2 PHEGIE A2 023, 364 DSE 2= M DEE Al-citrate 20A 018 = S0l O
of WEGID LAE ASFS LIEHH, 23 MDA Na—citrateS] P&0] AZHE, Q2 HHS N2, $30AM O KH=0A
2EE 2= Y, S50 g2 0ldte 3Hs, YAZE, adel ¥ el O 2S00 CHol L2t 200 22
SIS0, 100 mg Al/kg bw/day®
O SHENIISH(18 &&) : 7 Ml & T 14 Lo &F |2 S0 2 559 g4 A5 UUS. s Ud
2 S50 202 2= HAMOIAM LIEIE. Z2& JI12t9 HY OIS0l RAIS 24 A5 gS/8els & Hel 2 AS(H
C/231/0ECD TG 423/GLP) £ : HEE AUA SAS2 SE 22t LXE. ME S22 14 & 2F J|201 Y WX "<
=4 gl 2 2458 3ES UEte 2422 JlsE. X2 S22 Hlustd MHels S22 H ZHUA O X2 8iM
O ZHEE. AIE S29 H gY £9 "2t ZI1JF E£5t ENEAXC HE CIOIEH E= =9 AR AlE2 NBHX &
S. =2 S22 I/ A=
O SHENFISH(Es &) © BR(2Y): HEE Soll A7 &8 21, 22018 S40l S LOAELE 1075 mg
AlCitrate/kg bw/day(100 mg Al/kg bw/day)Sl XM (XHE 1, ACtel L FCtel O 2=0 CHoh AEd L2a= 2
JF 2t&&), Rat, OECD TG 426 and OECD TG 452, GLP S (ED(et=): 6 2= 24 WX2(HY XMel) SS0A 2R
St ¥ BHSOl st EEsh ZHE MAB8, Rat (ECHA)
O EoRoid @ Iz A8

1,2-0lEIQIClol =
O =24 =4

- 23 : LD50 300~2000mg/kg (ECHA)

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

- 22 U2 88
O I8 2AM T U234 @ =46 gl 2229 =4 82 IEE N30tk LUS (Clark et al., 1979). AT W
FAZ2 JIUIOE 24 I8 N=2S Lo300 208, L& (Redness) 2 (ACGIH, ICSC, BASF-internal standards, ECHA)
O &gt & &4 T= N34 2 mg/m3 (4.7 ppm) A 90 S0 o5 =& Al ENUAM 552 & X=01 2EEACH, 8
2 s S 15012 F =2 0f2l0lA Hush AHo=z 2t0F 2AQ] UM GIJACD BENE. wE Al & S5 ¥ 23X Y
(ACGIH, 1CSC)
O 287 #2UH : Nz g8
O T2 el @ JILIIOE ez TRueld Alg Zu, 100% eld ig MeIAXIs: 0, 0ECD TG 406, GLPAHE &Dt
SOl 192 TR AlE Z3, 0148 S0l LEIGCOH H8 2=, €4 g, &5 P35, 2Z0l LMot 201
2t XI&5EQSARZ2E S 0l8s IIRNed AlE 21, Weld glg (ECHA)
O gad

AHOIME Y X2 Y%S

D2LERDAM @ U2 88

IARC : Xt& 83

OSHA : Xtz els

ACGIH : A4

NTP @ XtE 88

EU CLP : XtZ 23
O MAIME HOIYA : AIE2 W DIMEE 0|28t A=AHH0| AIEZHO0ECD TG 471, GLP, IR E BIYAHZE 028 QAR =
B0l AIE, ZRZ HSHMIES 0188 SMH OIAAIE Z0, HAIEEH S22 2H 0l SEMM W X8 HEE 0
25 SAXIAAE Z21, &4 (ECHA)
O MAISH @ oI 2230 Qs MAl A0 2H Bt S0 S48 AR0AM A J|20 st 2dHEo SHe 2&
CIX LAS. F 3 MU HAR0A MSEHS L ALY SO0l HEIX LA, MASH0| ZEZX LS. NOAEL > 1,000
mg/kg bw/day (ECHA) FE UAC=E 224 ASHNAM A SO 2IHE0| 2N 22, 212 2HY R =T =240
N Ox==2 B0 =) 2200 2208 (NOAEL = 1,000 mg/kg bw/day(maternal toxicity(EHOISAM) =S =&2(2500 mg /
m3)0lAl il &0l Se AT (Ae) L JZI|IE LME SIIF 2050, 1000 mg/m3UAE WSS 22 SAS0 20
2. ES sk SE20AM B
O SEEHFISH(1E &&) 1 & Al SF4ZH L AZ0H &2 =+ U2 25 AMIH U=20 OGE 225, 5,
e, 2L A SE AM RLE 2+ A0, OFA=0 OGE HANSH E L 53 == =5 Al 22 4H, BA
Al MA EE (EotX %3) L 5 ok ZFQ X320l EME £ UAZ x HEFI| 0 SFTAZA, AE, HAKKS %2
B PR2 Mst =& N JIEE 26l =5, 22I(SEINAHXZ)
O SEENAIISH(ES F)  0IRAE 028 902 BRESSHAIENTP, GLP 23t 12500 L& 50000 ppn=E22 R
OJEt MBS 2, RS MESIA W, AMSESAH QIR EHSIN QINto] HE2 LN AUS. NESEL 2HE =
M| AAUAM 2 A B 2AZUA Hyaline BHA0] ZEZJCH AZHS HA2 HE, NEZE 3, A2 AIA
EO| HMSAl SO A& ZABGI2EE NOAEL =12500 ppm EXZEI| : AIE, 2b (ECHA)
O goRrald : Utz A3
) 2,2,4-E2i0IHE-1,3-HECO0I2 CIOIO0I AR E A
O 24 =4

- ZF @ LD50 > 3200 mg/kg Rat (SIDS)

- Il : LD50 > 20000 mg/kg Guinea pig (SIDS)

- £¢ : LCh0 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
O I8 2AlY L= X34 : st X=3(guinea pig) (IUCLID)
O Agt & &4 T= U=4 : BIX=4(rabbit) (I1UCLID)
O &80 H2H : Nz 8ls
O I8 Hod : Uz s
O gy

AAHOIMEAHY @ UE A

NELSREOA - AZ S

IARC @ Nt& A2

OSHA @ Xt& 2

ACGIH : X2 88

NTP @ XtE el8

EUCLP @ XtZ2 8
O MAMIE HOIRA : In vitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHESHBI0IAIE; Ames test)
(OECD TG 471 and 472): THAIEAH S22 A2810] Negative(S4), CHL Cells/SMHI0I&AIE (OECD TG 473): CHAFEA A

Q29 A0l Negative(84) (SIDS)

O MASH : HE/AT (0, 30, 150, 750 mg/kg/day) (0ECD TG 422): & L MAIZzI| J2ln +8)| HNYEe BE
X &2&. (SIDS)

O SHEEMIISH(1E L&) 1 U2 8s

O SHEEMIISH(EE &) : HE($21, 220)/Z 2 (0, 30, 150, 750 mg/kg for 44D(M) and 14D(F)) (OECD TG422,
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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)

© ErlL50 > 100 mg/ £ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,

1) (ECHA)
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ebutanedioic acid polymer with butyl 2-propenoate and methyl 2-methyl-2-propenoate
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: LC50 7600 mg/ ¢ 48 hr (IUCLID)

: EC50 440 mg/ ¢ 72 hr (IUCLID)

220ls

: 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)

|ElQICtOol =
: 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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O O{& : LC50 18 mg/ £ 96 hr Oryzias latipes (OECD SIDS)
O 22%J : EC50 = 300 mg/ £ 24 hr Daphnia magna
O X2 : EC50 8 mg/ 4 72 hr Selenastrum capricornutum (OECD SIDS)
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O &Z4 : log Kow = —1.38 (HSDB)
O =26 : U2 g2
2) Ol&t3 ElEts
O &84 : Xz s
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3) B 2E
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O =dd + Xz els
4) Methylenebutanedioic acid polymer with butyl 2-propenoate and methyl 2-methyl-2-propenoate
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: log Kow -1.36 (EPA, ECHA)
: BOD 0.78 COD 1.19 BOD/COD 0.66 (1UCLID)
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| 2-propenoate and methyl 2-methyl-2-propenoate
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Fish, Pimephales promelas :
mg/L, OECD Guideline 202, GLP

10) 2,2,4-Ect0lHIE-1,3-HECO0IS COIOI0IAR
ShelIfish NOEC : 3.2mg/L/21day (SIDS)

gy

NOEC7d =15380 mg/L, EPA 600/4-89/001

.USEPA Crustacean, Daphnia magna
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- 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
0SHA; 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
- SISIS2AMBA ALY 2ERISANSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- ASESHLDHCIAAE AYBTHA (hitp://hazmat .nema.go . kr)
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