—
NOROO =& A2 H A= (MSDS)
(0] Xtge MPOrEBAY HHUE FHO| 2/H L& A0Y)
1. StStRME A0 &8 EE
Jb. MESY : KEB-2005 ED T/UPE Xt 2AX BLACK
LE. MZE2 210 822 AtE49 Hist
O HINEE : UsK ¥ 2E=
O AtE49 Mgt @ 21D 2E2 AIE Hst
Ct. MZEAH/ZSH/ 2SR 32
O AY @ (F)REDE
O F4 @ I SHHAl ZotH Forz o7 28
O H2H=a 2 2=t @ 031-8059-9500 Jl= 48 224
2. 7ol AFH
b, 2o AL 28
OISt T (flammable liquids) & 2
24 =4 (acute toxicity) S F=24(E71) (ATEMIX :15.631<= 20)
grok M (carcinogenicity) 2&1B
MA=XM (reproductive toxicity) F&2
MAINIE HOIR A (germ cel | mutagenicity) =18
Aot = &4/= N=422Z (serious eye damage/eye irritation) J=2A
EX HEA)| SHSE(Y=2-=)(specific target organ toxicity repeated exposure) &1
EX HMA)| SHSE(Y=-=)(specific target organ toxicity repeated exposure) =2
o8 2A4/XIN24822 (skin corrosion/irritation) F&2
E0IS0i A (aspiration harzard) F&1
£M AR A (hazardous to the aquatic environment) 2t RE3
24 =4 (acute toxicity) 7 F=5 (ATEMIX :4138.92<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3248.902<= 5000)
L. GIZXEX 2315 Z&s 20 B &=
O DEEX
OjMzo @ 28
O Kol 218 27
H225 1olsty ol & =D
H332 EQ5tH Kals
H350 2 Lo £ US
H361 EHOF S£= MASHN 42 2o 2A2E &
H340 R& QI AEs o2 = US
H319 =0l Alst =22 Lo
H372 D12t T BtELE W AN = HOl 42 202 (118 ZE(MSDS)).
H373 &D|2F &= B2 o AR T 2tE, HA, I8, 87|, 8%, S:4A3AH 0 a2 202 S
(118 &= (MSDS))
H315 T80 X282 2o
H304 &AM JIE2 KA XYY £ US
H412 HOIX HSH0l|l ool S=MME0H SoHs
H303 &91H RHE = US
H313 M2 H=otH Roig = UAS
O HEgxx 23
L
pP210 &, X9 HHE, A3, ¥ Y 1 9o HIRACZRH HelstAl. 24
p223 20l 8 AI2IX DAL
P240 EJ12 =24HIE ZXGAL.
P241 HZH (I - &) - ZH)EHIE AIESIAIL
P242 ATHEDF EMBIR RE TFE AMEOHAIL.
P243 HEI| YX =XE FGIAIL.
P280 B2 - B39 - Botd - tHBES2E FHESIAIL.
P261 2& - & - JtA - DIAE - )| - AZY 019 EYUE TIGHAIL.
P271 82 TE= &0t H TH= ROAME FIB6HAIL.
P201 AIS & FZ Y ME SHEGIAL.
P202 2E oA HYXX 2FE 241 0loialdl Hols 26K OHAIL.
P64 Fz Fllle & L = 25 EMSl M2AIL.
P260 2& - & - JtA - DIAE - B)| - ATY0IE EY
P270 Ol MES MSE Mols SHU, OFAIHU EHGHX OHAIL.
P273 SHH O 2 BIEGHA OHAIL.
- s
P303+P361+P353 LR (L= MHelateh) ol 22H: QY& ZE SFE Al HOAIL. IIRE 222 A2A2(
AMNRIGHAIL )
P370+P378 3t Al 22 11J| ol HESH ASHHE ASGHAIL(58 &X).
P304+P340 EotH: Alds 2I|J YA RO=2 I &56HJ| 42 NHMZ AHE FoIAL



P312 EEES L)IH Q2| H(2AHS XEES GHOAL,
P308+P313 &Lt 50| ReiEP: Q&= XX - RS AGHAl
P305+P3514P338 =0l 222: & 22t 22 XTAMHA A2AIL. JIsdt

N2,

P337+P313 =0l Xt=01 XEHESH: 2sHOl £X| - £HE FOIAIL.
P314 2SS LI 2SHQl XX|/XHE FGHAIL.

P302+P352 LR =22 U2 S HIFZ A2AL.

P321 228 MXE StAI2.

P332+P313 LIE Xt=0l LIEILIEH: St HQl £ - oS E2AIL.
P362+P364 & & 2IF= 10 Al AFE & AIEGHAI
P30T+P310 & ZACHH: ZAl A2 2 (2JAHS &S AL,
P331 &5t otAl OHAIL.

NE

P403+P235 & D10t & EHlE= R0l 220t M222 |ACHAIL.
P405 S EXIE ot MEGHAIZ.

D1

P501 HIJI2 2te Y3 et WES - I8 HIJIGHAIR

EHE 3l X

=

£ MASIAI2. H=E A

hydrotreated heavy

of. FI8d 2RO ZECX 2= JIE Kol AEH
NFPAX| =~ = =
=g S sy
S1(Z 1Y) Az g Xz elg
P- Xt el 3 0
=l 3 0
el 3 0
A (M SIS 0 0
SHIE LIZE (MR), S8 XYZ3ES(SOLVENT NAPHTHA (PETROLEUM), 1 0
VY ALIPHATIC)
S1(FHlY) Az g8 Xz elg
Ol £ Bl 3 0
LI El AF(NAPHTHENIC ACIDS) A=el3 Az elg
220/ EIZAHOIE(ALUMINUM TRIPHOSPHATE) 0 0
AHOESE A E 0 0
LEZZEINAE QEDFLI X (L ELAE 24 2F) (MANGANESE NAPHTHENATE) N=els Xz elg
ot S 1 0
LAMelE B UZE (4R) 3 0
=29 HE YL SRS
SistS & H 229 CASH S S (%)
(F81Y) - - 21~31
] b-Xy lene 106-42-3 20~30
ful Toluene 108-88-3 17~27
gl Xy lene 1330-20-7 9~13
(Mot 2R3 falo(Containing no 14807-96-6 8~ 12
lasbestos fibers)
E UZE (AR), S XYZ3HE S (SOLVENT Solvent naphtha .y _
INAPHTHA (PETROLEUM), HEAVY ALIPHATIC) (petroleum), heavy aliph. 64742-96-1 1~5
dgy) - - 1~5
sl Ethy |benzene 100-41-4 1~5
Bl AH(NAPHTHENIC ACIDS) Naphthenic acids 1338-24-5 1~5
Ols E2IZAHO0IE (ALUMINUM TRIPHOSPHATE) fluniniun dihydrogen 13939-25-8 1~5
triphosphate
g Triiron tetraoxide 1317-61-9 1~3
Bl & OFLIZ(LEZEIAE 262H) (MANGANESE Naphthenic acids oy _
INAPHTHENATE) Inanganese salts 1336-93-2 =2
ot = Carbon black 1333-86-4 0.1~1
AXEIE BT UZE (48) Naphtha (petroleun), 64742-48-9 0.1~1

I FO foh M M fob Ho

S =2 Y2 22 NWRE S2= 22 16E 014 HRAL.
=, 83 BJl, =2 R4S JIet Sa LA A A0 M d222 XM

g II=2 HHGILD =€ RE b5 E2 S0 WA,
o ZYUA 20 =200 et MES &
gt

J =1
Oleh CHES| B2 22 MWOLHAIZ. SAl A ES S2AL

ECZRH HIGtAILD 82 SI1Jt Y= R2Z 0|SoHAIL.

EotAl B2 A ASSES HAISHAIZ.

2S EYoHL HFUS Al SLSEHS AAISHA OAI2.

LEO0l FEE 23 0tAIL O S8ARIIIIE AMEGHH QB3 ES
0| 2 Al MAE SSoHAL

SE L=W AZS MASHD AH2lAIIAL

Al B229 g8 ¢ A

Al StAI2.
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b, stetgdol & J|IE, MEsty LEIIE S
1) S1(EuY)
O 32URE : Xz els
O AGGIHRE : Nz 88
O Mgstd L&2IJ|F @ UE 248
2) P-Rra
O =WRE : TWA : 100 ppm, STEL : 150 ppm
O ACGIH7#& : TWA 100 ppm (434 mg/m3), STEL, 150 ppm (651 mg/m3)
O M3 L=J|&E © AH = Methylhippuric acids :
3) E2a
O =2WAE : TWA : 50 ppm, STEL : 150 ppm
O ACGIHA#& : TWA 20 ppm (75 mg/m3)
O MZst™ L&I|IE : €9 = Toluene : 0.02 mg/L(FS ZBXY
(with hydrolysis) o-Cresol : 0.3 mg/g AOLEIL (XS F)
4) X
O =ZWH&E : TWA : 100 ppm, STEL : 150 ppm

O ACGIHT& : TWA 100 ppm (434 mg/m3), STEL, 150 ppm (651 mg/m3)

O ME2sd L&EIIE @ A8 = Methylhippuric acids :

o

5) g4(4p 218

P
&

1.5 g/g JIOIEIL (RH =)

1.5 g/g J2OtEIL (&HZ)

O 2UWAE : TWA : 2mg/m, TWA : 3mg/m (AREZAE)NSEHL), TWA : 6mg/m (AREAE)
O ACGIH7& : TWA 2 mg/m3, Respirable particulate matter (containing no asbestos and <1% crystalline silica)

O dsstd L&8JI& + Ng 88
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© TWA : 100 ppm, STEL : 125 ppm
© TWA, 20 ppm (87 mg/m3)
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© TWA : 3.5 mg/m’
© TWA, 3 mg/m3, Inhalable particulate matter
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: LD50 3523 mg/kg rat (ECHA)
g els

: LC50 19.76 mg/L/4 hr Rat (4550 ppm) (HSDB)
A L= U234 @ ENE 0188 LIRNIE AIREU Method B.4 211Xt LIRS X322 2 434

OmO
(@)
> e

= &4 = =24 0 SIS IIESTEL 100ppm2 mixed xylenell ==& XM & & S8I| NA=9& UEIY

m
o
I
=
AT gor > o AT
S

)-> oo

o
BHA
PR [E P

I AIE 0ECD TG 429 HIt2IA (ECHA)

000
g = ojon

0
0,

a

H e
10 +T

SINE
O
A
82 89
0o 0i0

=
B0

=
Al
HEPNE=2 /]
OSHA : Xtz &t
ACGIH : A4

NTP @ Xt& A8

EU CLP @ Xt& &S

O MAIME HOIY4S : AEZU 2H2I0S 0188 SHSHHOIAIE0ECD TG471 20 S4, MAU OIRA S+HMEES 0l
=3l _+_2.“A|°'0EF 474, GLPZ 1 842
O

Lt
L E, EPA OPPTS870.3800AIEZ 1 AIS

MASH @ HE 2N MASHEY E”%} € E D =E500ppmIb Kl AL L greb b
DHE SHYS2 ZECX LS. NOAECA A/ %/—.—‘35’\*>500 ppm HEE 0|EsH LY SUSHAIE0ECD TG414Z 0 Al A
U HEQ 2AZ BMCLI0OZEE=5761 mg/m', DX MBZ2AZ BMCLI0Z XIS &=2675mg/ m (ECHA)

O STERIIISH(13] &) : AIZ0UA S50l 2OEHSDB, IPCS, AESSHA SXMs 24, &, Ot &80 £
E . ALZHOIH 100ppmd42 mg/m Ol =EAl = L AIIS0 245 U= L A2to SFAFNA ZE (HSDB, IPCS, ECHA)

O SEEAEFISH(BEs &5) + Nz oS

O EQRoi4 @ Esta, SEAHE 0.603 mPa s 25T (ECHA) ; AUHME 4318, 20 2ol stetd HES 222 20l
S&E(CSC)

g2

O 24 =4

- &5 @ LD50 5580 mg/kg Rat (EU Method B.1) (ECHA)

- 21 : LD50 >5000 mg/kg Rabbit (ECHA)

- &2 : LC50 >20 mg/ £ Rat (OECD TG 403) (ECHA)

O If 244 T= U324 E)IE 0|88 LIEANSHAIEZL, 88, 25 X30] 70t2] LFUHA 2EEUCH, ESH
Lo X=40| LIEtE EU Method B4. (ECHA)

O Astz &4 = A=24  ENE 0828 & NSHASEZD s X320 22D 1 2 g2 ALK %S (ECHA)
O 87 H2UH : Nz els

O Of 224 : J|LIE 0|8 maximization test AIEZ 1, HIRU0IBISES LEILIXIZLS EU Method B.6, GLP (ECHA)
O gad

MHOIMBAHY - X2 QS

DRS8N @ 2 8

|ARC : Group 3

OSHA : Xt& els

ACGIH @ A4

NTP @ ItE Qg

EU CLP : Xt& S
O /\H/\I}\-”_‘_ 0 |

|34 ANEZ W ZRF LHNESE 018 SEXNSHBHOIAIE ZI0ECD TG 476, DIMES 0188t S/ =
10| AIEZ DEU Method B.13/14, CHAIZEEH RS20 A2i0l S48, M W SMIOIAAIEZN S4 (ECHA)

O MAISYH @ BHEZ O|=ct MASHAIE 20 2000ppm7537 mg/m3UIA MKt & 28 2042 NOAECP 600ppm2261mg/m3
(ECHA), NELSS MA=SYH P2 2

O SEENFISH(13 &F) © AN SZTAZAHH &8, 122, E23, SIS =, 8, 7§,
AZA AR, B, B 0l S8 222, &, B, S0 A2 222, AESs0A OHFEES 222, HEEI:

S AZA (HSDB)
O SEEXNFIISH(BE &) © HEE 0|88 0L S=E2FR2=HAIE U method B.2621 ElH L= AW 22N Sit=
NOAEL 625 mg/kg bw/day HE 0|26t 1033 SUUASAIE 0ECD TG453, GLP 21t HIZH ALIlel mAS42Z NOAEC 600
ppm2250mg/m3 SHE Ol &8t 0 EULIESHAIE EU method B.29, GLP ZuF LASA, MSHS, AIISAH, &F, H, &=
2o AN X*AE'JH o SHOHSHM HHGIBHE D 24 Plasma chollinesterase acitivity 2tA2 NOAEC 625 ppm2355 mg/m3
(ECHA) ZEx4a1ZH, 2, 2, AE L H SOl 282 & (RSS2 FBUAM)
O golwold : 'EFQFT_._O\EH, 40 COIM SEE 20.5mm2 / s 0I5t (RSS2 HEQYAM)
e
O =24 s4

- Z 3 : LD50=3523 mg/kg Rat (EU Method B1) (ECHA)

- A0 : Lb50 =1,700mg/kg Rabbit (NIER)

- £¢2 : Vapor LC50 = 10 ~ 20 mg/L/4hr (NIER)
O I% 2A4 = U324 @ ENE 0l828 LIEXA=4 AEEU Method B.4 Z1t 11X OIRXA=2X+322 2t A=24
(ECHA)
O det & &4 £= N34 1 SHICSIIESTEL 100ppme mixed xylenell ==& XM &= & &I A=9& UEE
(ECHA)
O 87 s Xz g3
O LT o4 : 0IRA SASTHAIE 0ECD TG 429 HIW2I4 (ECHA)
O gy

ArHOtME A - XE SlS

NELSREIA - Az S

IARC : Group 3

OSHA : ItZ 8is



ACGIH : A4
NTP @ tE S
EU CLP : Xt& 23

O MAMIE HOIZA @ A2 2HI2IOLE 0I88 SHSHHOIAIRO0ECD TG471 21 S4, MHU 0tRA SHMEES 0l
25t ASHAIE0EF 474, GLPR W S4H22 LIEIE (ECHA)
O MASYH @ 3HE 2HI0 MASHEYEE ==, EPA OPPTS870.3800AI&Z 0t A& E & 0= S500ppmAb K| A4 AL & ghekip
HEE SHHE2 AEHIX LS. NOAECMA /UL /2REH>=500 ppm HEE 0/EsH L SUASHAIE0ECD TG4142Z 0 Al
T MBSO 2AZ BMCLI0ZEE=5761 mg/m', DX HBS2AZ2 BMCLI0Z Ml S &=2675mg/ ™ (ECHA)
O SHENHFISH(1Z ©&) : AIZUA 81501 BNE, AES20A SXs 24, JNE, O &S0l 20 . AL
H 100ppmd42 mg/m Ol =&Al = L AIIE0 28 = L 4210 SFAAFAH HEF (HSDB, IPCS, ECHA)
O SHEEYIISH(E =5)  SFAUZAHUH L& (NIER), HES 0188 103F LLHAIEEU Method B.32 Z 1t mixed
xyleneE O 2 QIst MASH L= LA e &2 UHEILIX 28, HEE 0|28 902 FRE=ESHAIE0ECD TG408 &
I mixed xylenell ZtedE H&E MetE MSZ A, AU2ASAH L AE SIGHASL, DY Ides2 2FEX &
S .NOAEL=150 mg/kg bw/day (ECHA)
O EolRold : BtataxA, SEHE 0.603 mPa s 25°C (KOSHA)
5) E4(HH 2EE)

O =248 s4

- &7 : LD50 >5000 mg/kg Rat (OECD TG 423, GLP)(ECHA)

- &Il : LD50 >2000 mg/kg Rat (OECD TG 402, GLP)(ECHA)

- &2 : Dust LC50 >2.1 mg/ 4 4 hr Rat (OECD TG 403, GLP)(ECHA)
O I8 2AY4 L= U324 @ relative Z& MEE (%): 112.9, U324 A&, human, EU Method B.46 (ECHA)
O &gt & &4 £= U234 0 =24 S, Rabbit, AUSE(0), EX(0), Z2UEE(1.2), ZU2E(0.7), 0ECD TG 405
(ECHA)
O &8J7 s @ iz g8
O I8 Moy : oM S, Guinea pig, 23!, OECD TG 406 (ECHA)
O g4

MAMEAY ¢ Tz AS

N2LS20AM @ U2 28

IARC : Group 3

OSHA : Xtz eis

ACGIH : A4 (Talc(containing no asbestos fibers))
NTP : Xt2 88

EU CLP @ Xt& &S

O MAMI HOI2E @ invivo - ZRF MAHNIE 0|88t X A0l AlE: S4(rat, £31), 0ECD TG 478 in
vitro - ZRF NIEE 0188 IMH 014 AE: S4(rat pleural mesothelial cells (RPMC), CHAMEE A E), 0ECD TG
473, EU Method B.10 (ECHA)
O MASH @ A4l 6~18 L0fl LaISH EDIOHH OHY 900 mg2l &4 /kg MESS S0I6H Z1 EHOHN OFRel S0l SUAS.
MA DISUHAN S 28 S0t UEILIX 2L US. NOAELS MA =4 H20 A 900 mg/kg bw/dayE 2t=&. JI0IE 2tol
OECD TG 416, GLP2t SS L= SAF NOAEL(ZES=4) = 1600 mg/kg bw/day, === IS0 1600 mg/kg bw talcE0H= MA,
2o XEN ZE2 0IXXA LUSH, 2H, EHOF MEN &S 0IXX 2S, rat, GLP (ECHA)
O SFENAISH(13] &&) + g7 HEE UMNSHN IE Q8 / SLES Helsdy 0la LALX AS(HE [/ 231/
OECD TG 423 / GLP) ZIUl: AlIE &=22 3 2 & 4 20 & 0t2le &3 (n 14)0 2 28 Mg 5 2429 I8 k=
(st ATCHX) AEE LIEIRCH 22E A& A5 g 200 LIE $20, 0Ol 22X ez st AY = Ch. &
H EX0l ol K= AEY A, ol2fs A== S 2&LICH 3 2 4 A2H0I & 23 (n 15) 21,2, 3% 4 Al
2HOI 3 Ol 31 (n ° 21, 23, 24)01 CHst =AM 2 HIE. 30 2 L 1 A2 0IF SAl & FO £31 (n° 21)0A EADt
N & CHEOIA
[u}

LIEtE. 2HA Od B 14= A
=

O SEEFEmEIISH(Bts £5) BHY): HE(Y/+A)E Soll 1012 S Talc2 MEZ MBS0 37 &8 Z

Db, NOAELZ 100 mg/kg/dayRsS. LEXQl Sd SHN= FHE0| A2, 422 Hele s8 S & Otele 7 gEg2

FES 23S, JclU 24 M2l 20| 8l |30 T S22 U30A 228, =0 27 SO 2 2y &

cI&t® §it= glAS, Rat, OECD TG 452 EU(2H): HES Sall , 6, 12018 S & Jtsst 22 10.8 mg tale/m =

T2 o2 7.5AI2H, 52 2t =8 2, 6N 12HE 2 HMel JI2E I & 82 =2 MUEES LIEY. S22
Wt & 18 25 XMl S0l ALSIA2H, AIE

LIZE (A%), 2 XY =3 =(SOLVENT NAPHTHA (PETROLEUM), HEAVY ALIPHATIC)

- Z3 @ LD50 > 5000 mg/kg Rat (EPA OTS 798.1175 (Acute Oral Toxicity)), GLP) (ECHA)

- &Il : LD50 > 2000 mg/kg Rabbit (OECD Guideline 402 (Acute Dermal Toxicity),GLP) (EHCA)

- £¢ : Vapour LC50 > 5.28 mg/ 4 4 hr Rat (OECD Guideline 403 (Acute Inhalation Toxicity),GLP) (ECHA)
O IF BAM = 24 @ RS o0 E)E HASZ & HRLAFE/N24 AIEZ0 =24 (EPA 0TS 798.4470
(Acute Dermal Irritation)),GLP) (ECHA)
O dst & 24 T= U324 @ IR U324 222 = U244 22 (ECHA)
O &7 W2y : X2 eUS
O I8 Waly : JILUTO(F)E 0l=2e TIRWU2A ASEZ0 XIH221S (EU Method B.6 (Skin Sensitisation),GLP) (ECHA)
O gy

ArHOIMEAY - Z QS

NELSREIA - AZ SS

IARC @ Nt& A2

OSHA @ Xt& S8

ACGIH : X2 88

NTP @ XtE el8

EUCLP : XtE &8

MAHIE BHOIRA : invitro DIM2S 0|88 2ASHHOIAEY S4 (0ECD Guideline 471) in vitro 287 HIANE

Ol=st XIOHG MR wWE(SCE) S4 (0ECD Guideline 479 ,GLP) in vitro ZRF HHLNEE 0|EES RENSAHBOIAIE S

(OECD Guideline 476,GLP) in vivo XRF S+HEE 0/ FMAUOIAAIE S4 (0ECD Guideline 475) in vivo &XI&

0188 SEXIAMAE S4 (0ECD Guideline 478) (ECHA)

HEE 0/SE MASH A2 MA/2a=40 Feal 0ECD Guideline 421), HES 0|88 Yg=4

2 DX HerglS, NOAEL(P) = 500mg/kg/day, NOAEL(F1) 000mg/kg/day (OECD Guideline 414) (ECHA)
(138 &) : HEE 0|26 SHSESHAMEZ YN S22 (0ECD TG 403 (Acute Inhalation
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ubchronic Inhalation Toxicity: 90-Day),GLP) (ECHA)
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BPAI=
ACGIH @ Xtg &
BIPAI=INEE=
PN E=

MAME BHOIRE @ X2 88
g U2 88
HFAIsd(18 =) -
HIAIIsd (=
aif

0o

B bE)
g g s

2AELA2 SUAS (ECHA)

- &3 : LD50 = 3500 mg/kg Rat (ECHA, HSDB)

- Z1 : LD50 = 15400 mg/kg Rabbit (ECHA, ChemlDPlus)

- &2 : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
O I8 2A4 T= U324 E)E 0I8s IR U324 AE 20 ES59 =24 (ECHA)
O Ast & &4 T= U324 0 ED0AM o I=4 A" Z20 290 J0Is =4, 2
O 28I H2y : Nz s
O L8 o4 : Xz eis
O gy

MAOHMEAY  TtE S

NELSROA @ &gy 2

IARC : Group 2B

OSHA : Xt& 8l

ACGIH : A3

NTP @ Xt S8

EU CLP : XIZ 8IS

MANZ HOIAY : OFR2A lymphoma L5178Y cel IS 0|8 RASHAIE 20 84,

=2M

0o
o

FEMM Ol&AIE 2

5o,

>
=
>

Jn

a1 HEE OIS 2N ELdA=HAIE0ECD TG416, GLP

0
J

MOS0
>
e
L1

Chinese hamster Ovary;CHOMIZE

A4 OECD TG476, GLP, OECD TG 473 DIA Z+AHZE 0188 AAlE 20 84, ZRE
0l 28 Unscheduled DNA synthesis:UDSAIE Z 1t S4, 0ECD TG474, OECD TG486, GLP (ECHA)
| Z 0t 500ppmIt K| Al L= 2o 2EE

X %S, BREMSHO S NELS HB2A, 2t2H ZIt S22 Q15104 NOEL=100 ppm HES 0|2E SULes
S AIZIEOCD TG414, GLP Z 1t 2000ppmMtX D& Pste & X 22, 1000 L= 2000 ppmOil A Sl MM HE2 AL 25
LIEtE . 2HISAS 1000 2 2000ppmAl M2l HIZE L AF2ADE 204 NOAELE D1 & &=2000ppm, NOAELZ M|/ &= &=500ppm2
2 LtEHE (ECHA)

O SEHEEFIISH(1E 5) : AEES20M STAZH 8 L J|T (22 Lo, (HB)

O SEHEEFIISH(BIE L5) : HEES 0|RF 135 IS SHAIFEZ D A5 WMUIES UEIUHE SUSHE B35, 2
DA BI ¥ FAAY 2HE HIY BHEE JIER NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIRAZ 0|28 13F ¢
SrESASAIEZ D 750ppm3.55 mg/LOIATOIAL 2F 2 AIRSH ZSIPb LIEIGQLE 1O 2 RXHEAA = Qo) Y& 2y
Xl 2 SNOAEC=1000ppm4 . 74mg/LOECD TG413, ECHA SHEZ 0|88t S AP SH0ECD TG4242 201510 9I5H0 43=-133, 200~
800ppm SE2 EAUBELEA2] 2 4000pmsEOIAHA S5 EX3 8X0E HAAXD}L JI=CX LS. 8F3|=)|2H

2k2F

==

200-800ppm2| OHCE=A 2

=
O 8oRild : BatxaR.

4%, 100%=2 =5 SI+8. LOAEL=200ppm (ECH
UME AN M0 A BBt HES oz & U
9) L+IZEl AH(NAPHTHENIC ACIDS)

O 24 =4

- &5 : LD50 = 3000 mg/kg Rat
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EU CLP : Xtz S8
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10) 220l EclZAHOIE (ALUMINUM TRIPHOSPHATE)
O 24 =4
-d7 . Uz 88
- dIl : U= 88
- Y UZ 88
O IR 2Aad = =4 AUz g8
O H8t & &4 = U=d @ U8 88
O 287 #2d Iz s
O I& #2d @ Iz s
O gg4d
AHAAMEAY - N g BlS
NEBLSRIAM @ g A8

IARC : 2 8I8
OSHA : Itz 8l8
ACGIH @ Xt= U8
NTP @ tE S
EU CLP : Xt& g3

MAHE HOIRY X2 8lS

O 44

O dasd @ U=z 8iS

O SEFEIEIIISH(18 £5) + 1= A3
O SEEIEFIISH(BE £5) + 12 88
O solroid : Uz 88

@ @ LC50 5.05 mg/ ¢ 4 hr Rat (Read-across, OECD Guideline 403, GLP) (ECHA)

=
1 @

O SAY = =24 0 ENE 0I8F NIRRAL/I2E AIE 20 NH=401 LEHIX &S, 0ECO Guideline 407,
GLP(ECHA)
O 48t = &4 = XU=4  ENE 028 Het=4/N=34 A 20 U340 LEIUX &S, 0ECD Guideline 405,
GLP(ECHA)
O s87 weld - U=z 8is
O m® neld : JUIIOE 088 LRty AlE Z0 2el-0l LIEHLEXT 24 S (ECHA)
O g24d
MM EAY ¢ [E S
N82LSR0AM g A48
IARC : XtZ 818
O0SHA @ Xt2 8l

3
()
@D
T
p=|
f
oo &
olo

[9d @ NE2U SPHSHBOIANSE 2, HAZEN R0 42801 S4 / ME2U ZRF NEZRIXES

HHOIAIE 21, S4, 0ECD Guideline 476, GLP(ECHA)
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Ell &b 2 2F) (MANGANESE NAPHTHENATE)
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4

: LD50 > 6000 mg/kg Rat(ChemIDplus)
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NTP @ Xt2 A8
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: LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)

: LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)

: DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)

C= U324 0 E)E 0|2 LRRAN/XN24 ASEZD NH2H0| LM5HX &S (0ECD Guideline 404)
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405) (ECHA)
O 28J Hely + [tz g3
O T2 2oy @ JILIIOE o|=st TR0 AIgZ D2u040| LA4HotX 2S (0ECD Guideline 406, GLP)(ECHA)
O gad
AHOIMEBHY T2 g8
NEL-SEOA @ LdH 2
IARC : Group 2B
OSHA : Xt& 8gls
ACGIH : A3
NTP @ 2 Q8
EU CLP : Xt& S
O MAIMIE BHOIYAE @ AE2 H ZRFE 0138 X0 SMEM we 224 AIEZ20 HAEEH S22 42801 24
(OECD Guideline 479) Al&2 L ZRFE 0|8t ST SHHEHO| AIEZ HAIZ2SH 222 42101 S4(0ECD
Guideline 476) AIE2 Ll DIMESS 0|8 SAHSAHHO0| AIEZ2 0 HWAEEHIN 22 42101 S4(0ECD Guidel ine 471,
GLP) Ml L =H2IS 0IE8 t8 24 XIALAIE 20 S4(0ECD Guideline 477)(ECHA)
O MASH @ HEE 0|88 2IIEE/2HSH/LESH N2 MASH0| LMEHX 2LS(0ECD Guideline 414)(ECHA)
O SEEXNFIISH(18 &) © U2 438
O SEEXNAIISH(PHS F) © RatE 0/Ss 2= SUL-E AME20, HE AUQ ot8 HZ, 4R35 S HOHAM SHst
HEH0| HECAS. QMO0 TS FSF0| 2AETX LACL ASESESE 0/28 Z2UE EUR ALZ 220 RHE 22
2 k540l AS. (NITE)
O &olwrdlld : Uz a3
14) 24AHe2l" 2 UIZE (8R)
O 24 54
- Z3 1 LD50 > 15000 mg/kg Rat (IUCLID)
- Z1 : LD50 > 3160 mg/kg Rabbit (IUCLID)
-84 Xz g2
O g 244 L= U324 @ HIX=24(rabbit) (1UCLID)
O Agt & &o T= U224 : BIX=4(rabbit) (I1UCLID)
O &87 2y Iz g3
O o2 oy @ XE S
O gy
ArHOtME A - XZ S
NELSREIA - Az S
IARC @ Xt& i3
OSHA @ Xt& 82
ACGIH : Xt& 8isS
NTP @ XtE S8
EU CLP : Carc. 1B (Note P)
O MAMIE HOIRA : invitro, in vivo HOIJAAIEZD S4 (IUCLID), EU CLP: 1B (Note P)
O MASH @ X2 88
O SFENFISH(1E &&) : STAZAHN 2 012, Dsc )| E22 24 Mas do £ AS (16SC)
O SHENFISH(Es &=5) © WEEX (16SC)
O EQRMY : HHE AHUE B2 HZ9 &0 2oLt &N HES Lo £ AS (ICSC)
12. &30 0IXl=s ¥&
Ot MENSH
1) S1(EuY)
O o5 : X2 g8
O 22z Xz s
O X2 : Iz g
2) P-Rra
O Ol& : LC50 2.6 mg/ ¢ 96 hr Other (ECHA)
O 227 1 LCh0 3.6 mg/ £ 24 hr Other (ECHA)
O Z8 : EC50 4.06 mg/ 4 72 hr Other (ECHA)
3) E2a
O OI& : LC50 5.5 mg/ £ 96 hr Oncorhynchus kistutch (ECHA)
O Z2& : EC50 3.78mg/L 48hr (ECHA)
O X2 : [z g
4) X
O Ol& : LC50=3.3mg/L 96 hr (NITE)
O &% : LC50 3.6 mg/ £ 24 hr (OECD TG202) (ECHA)
O X5 : ErC50 4.06 mg/ £ 73 hr (0OECD TG201, GLP) (ECHA)
5) BA&(4H 2LF)
O O{& : LC50 89581.016 mg/ £ 96 hr (QSAR, ECHA)
O &% : LC50 36812.359 mg/ ¢ 48 hr (QSAR, ECHA)
O X5 : EC50 7202.7 mg/ £ 96 hr (QSAR, ECHA)
6) SHE UIE (H4K), S XYLZ3& = (SOLVENT NAPHTHA (PETROLEUM), HEAVY ALIPHATIC)
O Oi& : (Insoluble substances, water solubility 1mg/ ¢ or less (Not classified in acute toxicity)) (Estimate)
O 223 : (Regulation EC No. 1272/2008, Insoluble substances, water solubility 1mg/ ¢ or less (Not classified in
acute toxicity) water solubility: 0.02746) (Estimate)
O =8 g g8
7) S2(¥HlY)
O o0& : Xz 848
O 225 Xz a3
O =8 Xtz g8



8) oA
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 22Z 1 LCh0 2.4 mg/ 4 ~ 1.8 mg/ 4 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O X2 : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP) (ECHA)
9) LI El AH(NAPHTHENIC ACIDS)
O OI& : LG50 = 5.6 mg/ 4 96 hr Lepomis macrochirus (ECOTOX)
O 2257 1 LCh0 = 478.845 mg/ 4 48 hr (Estimate)
O X2 : LC50 = 305.629 mg/ ¢ 96 hr (Estimate)

10) 22 0ls E2IEZAHOIE (ALUMINUM TRIPHOSPHATE)
O 0{& : LC50 0.33 mg/ 4 96 hr Oryzias latipes (OECD TG 203, GLP) (NITE) LD50 > 0.327 mg/ 4 96 hr Oryzias latipes
(Semi-static, OECD Guideline 203, GLP) (ECHA)
2287 1 EC50 > 100 mg/ £ 48 hr Daphnia magna (Static, OECD TG 202, GLP, read-across : CAS No. 13776-88-0) (ECHA)
O X2 : ErC50 > 0.91 mg/ £ 48 hr Selenastrum capricornutum (OECD TG 201, GLP) (NITE) EC50 > 0.911 mg/ 4 72 hr
Pseudokirchnerella subcapitata (growth rate, Static, OECD TG 201, GLP) (ECHA)

11) AH&ESE & H

O OI& : LC50 20.84 mg/ 4 96 hr Pimephales promelas(EPA OPP 72-1)(ECHA)
O 2% : EC50 16 mg/ £ 24 hr Daphnia magna(1S0 6341 15)(ECHA)
O =R : ErC50 18 mg/ £ 72 hr (Pseudokirchnerella subcapitata, OECD Guideline 201)(ECHA)
12) LFZElA QL X (L el A 98 2F) (MANGANESE NAPHTHENATE)
O OI& : LC50 3.296 mg/ £ 96 hr (Estimate)
O 225 : LC50 4.403 mg/ ¢ 48 hr (Estimate)
O X5 : EC50 2.830 mg/ £ 96 hr (Estimate)
13) o2 2=
O O0I& : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)
O 24S : EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
O ZF : ErC50 >10000 mg/ ¢ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
14) =42 Held 2 UZE (ER)
O O{& : LC50 = 2200 mg/ £ 96 hr Pimephales promelas (IUCLID)
O 2AF L0650 = 2.6 mg/ 4 96 hr (Species: Chaetogammarus marinus) (I1UCLID)
O %% : X2 98
Lt &84 9 24
1) S1(gHY)
O &F4d X2 48
O 2dd : Xz els
2) P-Xra
O &84 : log Kow 3.15 (ECHA)
O =od : Uz el2
3) =R
O &84 : 2.73 log Kow (20 ° C) (ECHA)
O 2did @ 2 A2
4) Xl
O TF4A : log Kow=3.16 (NITE)
O =2d : Uz a2
5) 4(HH SEE)
O &84 : -9.4 log Kow (log Pow, 25C)(ECHA)
O =d : Uz a2
6) SHE LIOE (AR), & XLE382(SOLVENT NAPHTHA (PETROLEUM), HEAVY ALIPHATIC)
O &84 : log Kow 6.73 (Estimates)
O 2od : Uz a2
7) S2(¥HlY)
O &FHd : X2 88
O 2o : Uz els
8) Ol
O ™24 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O 2od : Uz a8
9) LI El AH(NAPHTHENIC ACIDS)
O &84 : log Kow >5 (estimate) (1CSC)
O 2od @ Uz a8
10) 220l EcIEZAHOIE(ALUMINUM TRIPHOSPHATE)
O &FH : 2 g8
O e @ Uz a8
1) AbdHg AHE
O &84 : Xz 3
O Zolld : Xz i3
12) UFZElAH QDL X (L S A 982F) (MANGANESE NAPHTHENATE)
O &84 : log Kow 3.96 (estimate)
O Zolld : Xz 3
13) o2 2
O &Fd : U2 g8
O 2dld : Xz g8



14) 24 He2le S2 UIZE (ER)
O &84 . log Kow = 2.1 ~ 6 (Estimate)
O =284 : Xz 9=

zQ
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0= O — o
AL W 02 g
2 ox 19
0x 0x
>
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N
0w

=R =]

: 90% 28 day (ECHA)

0% 0 >
AL B4 o

ol
=
0x

w
—

Iz s

: 80 % 20 day (Readily biodegradable) (ECHA)

0= O 4
X ..

AT M re
g ox

0;

: BCF25.9 (ECHA)
© 90 % 28 day (OECD TG301F, GLP)(ECHA)

0= O ne
AL i 2

2 0x
o

[&,]
—

2z
e

Sxs)
© 3.162 BCF (£ /kg) (ECHA)

e es

= kS

0= O Jx
0x

AT H
%
0x

[=2]
—

LZE (BR), S& XNY=35E2(SOLVENT NAPHTHA (PETROLEUM), HEAVY ALIPHATIC)
: 537.4 (L/kg wet-wt) (Estimate)
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=4 : BCF 1 (ECHA)
2olld 1 70-80% 28 day (1S0 14593 CO2 headspace test, GLP) (ECHA)

0 O pm

Bl AH(NAPHTHENIC ACIDS)

: BCF = 3.162 (Estimate)
B X}E He

= kS

0x
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ECIZAHO|IE(ALUMINUM TRIPHOSPHATE)
© BCF < 4.8 (ECHA)
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(Lhz= el &b 24 2H) (MANGANESE NAPHTHENATE)

P

OO
0z 0
i
I
-y
e c
g & I

ct. E20lS4
1) s1(ddde)

2 g

Z S

2) P-Rra

Koc 246~540 (HSDB)
3) sz
4) jd

5) E4(4e 228

6) SHE LIZE (dg), 52

b
pa!
z
M

58 2 (SOLVENT NAPHTHA (PETROLEUM), HEAVY ALIPHATIC)
7) S2(¥HY)
=

8) olw A
Log Koc 2.41 (ECHA)

9) LI e A (NAPHTHENIC ACIDS)
= 8ls



10) 220l EclZAHOIE (ALUMINUM TRIPHOSPHATE)
iz s
11) At&ts o3
iz e6s
12) UtZElsh UL Z (LEZEl A 2 2F) (MANGANESE NAPHTHENATE)
iz 6s
13) 3tz =
iz s
14) =AdelE S22 UZE (4])
iz 6s

OF. JI8t |l S&
1) s1(ddde)

2) P-Rrd
oA

iz %S
3) sz

iz 6s
4)

5) E4(4e 228

6) SHE UIE (84K), & XLE38 2 (SOLVENT NAPHTHA (PETROLEUM), HEAVY ALIPHATIC)
ardly soluble substances. Acute toxicity is not classified because the water solubility is less than 1 mg/L
Water solubility: 0.02746). (Estimate)

~

7) S2(¥HY)
iz s

8) olguA
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)

9) LI e A (NAPHTHENIC ACIDS)

iz s

10) 220l EcIEZAHOIE(ALUMINUM TRIPHOSPHATE)
Crustaceans(Daphnia magna); 21d-NOEC 1.5 mg/L (Semi-static, OECD TG 211, GLP, read-across : CAS No. 13776-88-0)
(ECHA)

11) Abdtgh A E
Fish(Pimephales promelas); NOEC(33d) 1 mg/L, Crustaceans(Daphnia magna); NOEC(21d) 2 mg/L,
Algae(Pseudokirchnerel la subcapitata); NOEC(72h) 10 mg/L (ECHA)

12) LFZE A QLU X (L |l A 98 2F) (MANGANESE NAPHTHENATE)
e g8
13) JI2 =%
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)

14) +AXeld 2 UZH (8%

iz s

13. HIIIAl =2 Arg
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- 28 ME0olL A2 THAHEHAN Foliot2=2 0
Mg RE et HolE A

QIE (HIQE, 231, OfiLte, =AML, A3H, HiLIAIL, ZEH, UM SHS L AX HH MK
o

C= HQE 2 22 (HUE JAM = &S3A
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B ALBXIDL 28 T 224 400 2R 2 TR YN LR SHE X
O SIMAl BIAZXIS E8 : F€
O SBAl HIAZXIS E8 1 SE
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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

- 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

- SISI2EMPAALY 2RISANSRA(http://ncis.nier.go.kr)

- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)

- AESHBHZIANAY | ALYTHE (http://hazmat .nema.go.kr)
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