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0 L& )
J9.0I=0E|0

BT WA SR SSASE SSATE MAERIOIN 50| 22|
QL0 B AITIR). BLHR| MABER T MBEIT e MRBHE QoY
U =52 S8 DS 1 KA SSAID 20| CEt 2297t M7 |=D US.
SIRIBH AIOREZHE] 4 FHIAS S0 U= MRBTS 20/ 2 1

LIZEK\VM&P Naphthe) S 20 224517 TR0 25 2| 42 S(CAS No.
Tl 02 T MRS OfE FHVL M 4+ Y=X| P26t
0212, T2t A SOl MY Sofl AeSHl FHCKY & et S8
AOPEITIR} Bt

SIEE HEYR I/ BXHAE Soff BEE =7 F& UVCB(Substances
of Unknown or Variable composition, Complex reaction products or
Biological materials)2& HZECZ F12= UVCBE=E2 ssHoZ Matst
AH0| O{F LY, 22|71 0R o2 20| AoU=(E=2a 718)
M S8 VAN Y 24, S| UE M2 S2 Q0[6HH, MRSt
UVCB=ZZ0] sid=.

MeeHo Y= x7| 2RE 22 SFRU S), Hetrads,
S INEE, BLAER SO| HetetE %CHE -_r““*E|01 S?A'S éxﬂ%’g
S22 MR=29 F2 422 2F5M =0 hazard(UN GHSO| &
=

SRR, RN, SR 25 2. EU CLP(Classification,
Labelling and Packaging) Regulation (EC) No 1272/20080M=
MOSXI0| CHEH0] HIMI, 201 L USIA S0| TH|QA AES E5| B0k

—|'I'I' = [ ) =1L O

MASY, BANZLOIZY SO hazardS 2R51D S, 0| YRS

MOFHEIZIHOAE BIEIHAT, S4712247, BRIChY SO FHS0
S| 20| HRET0| Z0 Aol

SR MAHRHEAHO| S=LA] B %NJEEIOH A 7Y 2 2hle 55 29
9| &

[t QBT 07(0] Y. RpA 2B
NQEUS IZOR olol WAL S2UA HIF STHO|D BrRIK
& S AW hazards IS A HEH 4 oL, JiESHH

HAEZ= S0 2t XEHEFE hazarde QI-E. J2Y2 hazard, 2%
LESF0 M2t HRME Mae = U= FE 27 ARE 5 o,
= =

hazard7f SIQIE|X| 42 10| Ttk
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Union of Pure and Applied Chemistry) §8% % CAS(Chemical Abstracts Service)
g 5ol o5l Tr=oidtt. o] 9] vl A4 E22 SDA(Soap Detergent Association),
f4+= [UBMB(International Union of Biochemistry and Molecular Biology)2] %<&
=1 it} [UPACY] 3lehad A9 Zie slekx0] 174 7fdo] MEHEs oAtis
WS EEobek, ook B4 fA|9] A87]s0l thet 58S Algshs 22= skl
At sHAEE AUA A #EZSHAASHE B ol A A, i A4t H2o] A1
ESAIHEA iE AP Woliohs Aol Hol AAE AMEA] 27]E gt oleks EeY,
o=+ EPA (Environmental Protection Agency; U]=&4 B 5%) 9 ¥ ECHA(European
Chemicals Agency; FHEEH)E &9l 555H= 2459 ¥ASAAA= IA G
AA 2] vk 71d Q] drteKgeneric)7F AUAIA XIF=HA] AE7]50] AR A o] &7|&
Eli=p

st B A BAARE 7|No & 3 HERt £4 B3} UVCB(Substances of
Unknown or Variable composition, Complex reaction products or Biological materials)
=4 gHoz FEET UVCBEE2 315k 02 st Aol ofg AU, )7} oj8& o
dEs0] Ho] J=EEEET 78 e 24, 7HY 244 &4, B v A=
5= 9ulsitt. A-9-E4(petroleum substances)> WU--(Crude Oi)E T5F L AA|otHA

A=, G AT A Heft SAE0] ST i 220 whEoiA]7] wEd

i

rl

SRkl et Ao FAE ] A mEkA Mf=de UVCBEER F2dth. ECHA=
A--E4-S REACH(Registration Evaluation Authorisation Restriction of Chemicals;

o
ol
i
i)
19 o

5=, 874 87F ARt Al Regulation (EC) No 1907/2006°1 282 wf =/def

d

et HolE 8 TAZ RS et oo EAER A Arede Bt s
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ARG 20 ok I —

=L *éoﬂ WS tﬂ“‘éﬂ—f—ﬁ—‘uﬂ—ﬂ HOJAA = A

[UPAC HHH 9 SH+= AHAcid), ¥7I(Base), A(Salt), 571(Organic), F7](Inorganic)
5 22 =4 B (Class)E B0l XA ket E447 28715 /NdS AEsH sh=
Zojtt, olA|qt {24 FHol= EXPHE tfilsto] %—%'-(Dlstﬂlate) it‘H—H)H(catalytlc
cracked) 5 2 378HY 5= FAE 0] 3loH, o2 AA| AEAFETT oyt &
HEES2 Naphtha (petroleum), catalytic reformed 2= 4752 HAHoA & ZJE—
B = Q=71 AE-2 Naphtha(petroleum)2hs {&E-E210] catalytic reformed&E 71 2)
Fredolehs FEoth v T4 of A °% 42 ESHWHEFE 248 =0
=7D? 2he Aol 9 & Qe AR ol 118 WA 9k Aotk webA f-El= dtekE
NEZ 1 A E7]50] A5k BAol=taL 4= AUk SEARE o]2et A& ofH WAl

97 7]&5 1fo] whekA ojolr| 7t gkl 4= Sl

a.o Tu ru>4
b 2
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1. M2=E! identification

A CASE &l ﬁ*”ﬂ A= A9E4 PAHLS EPA 9 v|=4-383J(APL; American
Petroleum Institute)”} 5522 TSCA(Toxic Substances Control Act)oll t-8-517] sl 7Hatst
30|t} EPACIA = FA| TSCAoﬂ w2t 19799 74 olHo] FFH & AlX, Y Fe et
AREdE BT SEA71E silH. SHANE 55 WHAlof ZA7F HAgsHA Ho 71E9] 55
A2 N B “tﬁo}oq E3E FHE FFSh= Aol AREdat Lol /E EARe
53448 2 7HH/do] At 4ol A-8o] 2ek3l7] wiiZoth. APIoAl= ofof thgt sfaso s
FAFY 2 Aol A o ] AREsal lE AEE H(generic name)= EPAC] AtsHA ot
BAL B A AER-(stream)™ BAIS7 9] FR LIS dRkEol=E /5o dleH,
EPACIA = o]F $835to] B3 9 CAS No.2 F3H US EPA (1978) TSCA PL 94-469
Candidate list of chemicals substances Addendum I'55-2& AAloH ot FHAE
ECHA ¥ CONCAWE(Conservation of Clean Air and Water in Europe)’} ¥HIE% 55&
&1L, ARE4 HAo] IFEE B57% 552 EC No.2F A AlAlsHA €.
BAZ NE AREEE AEcks AARRICNAN AR 8882
2 EA5ta ok 11 olf= Ao E JEE AR AASA

s o
o0l & HtgH 2599 ARed FH o R TSR] wizolth. off 13 B

F
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40C -200T

Hydrocarbons with
5 to 12 carbon atoms
O . O B
[ o |

200C-300T
g_‘;‘_"_“;;_f Hydrocarbons with
i i fw-! 1210 16 carbon atoms
gl s
250C-350C

i
'_I Hydrocarbons with
_"_{ |; - 15 10 18 carbon atoms
Tt |

I . e B B 300t -370C

I o O B

Decreasing temperature

Hydrocarbons with

Sk i~ 1610 20 carbon atoms
.—.j Greater than 370

Fydrocarbons with
More than
20 carbon atoms

Crude Oil Furnace

AR s A 7k, UZE, ARed 5% EREY, e A 52
A

4 S F Y SRR & ]%‘:}. 27| E7E4L2 FF “petroleum process
q

Atmospheric distillation Gas

Light naphtha
Kerosene
Middle distillate :l

Crude oil
Gas oil

Vacuum distillation

Vacuum gas oil

Distillate Base Oils

Amosperic
residuum

Vacuum residuum
Asphalt

“Acid Refining is also used. but only on a smallscale

[232] MRERIS Yol et s de

(Figure adapted from Kane et al, 1984 and IARC, 1984)
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EPAS] TSCA HPV(High Production Volume) At&o] w2 A-G-E521.2 dutzxo g Z=F
B, F01d, 8= 22 54U FAM 2 FAlGA el whet HA ERE L, o]olA
AZE E A Fo g 7o E B& AlESHETAL Bt o= w9 4MA Ee FAIAR]
[ ARgo] BEE Algdolt}. 582 CONCAWENA = Fal/d(UN GHSOll W E214 934,
27530, B4, o5t hazard), AAIEA, o834 T2 9 e, 7241 &84

@A 5ol AR AREde U I5 e Tk UAE A B2 HPV

4 REACH Al w}e} 5549 Af-E40

w5 Hl otk

1] EPA HPVe} ECHA REACHO S§E MRSZ EF Hiw

Petroleum HPV Categories

Petroleum EU Registration Dossiers (REACH)

Aromatic Extracts

Distillate aromatic extracts
Treated distillate aromatic extracts
Residual aromatic extracts

Asphalt

Bitumen
Oxidized asphalt

Crude Ol

Gasoline Blending Streams

Low boiling point naphthas / gasolines

Straight run Gas oils
Vacuum Gas oils, hydrocracked Gas oil and
distillate fuels

Gas olls Cracked Gas oils
Other Gas oils
MK-1 diesel fuel
Heavy Fuel Oils Heavy fuel oil components

Kerosene/Jet Fuel

Kerosines

Lubricating Grease Thickeners

Lubricating Oil Basestocks

Highly refined base oils
Unrefined / acid treated oils
Lubricant base oils
Foots oils

Petroleum Coke

Petroleum Gases

Petroleum gases
Other petroleum gases

Paraffinic and hydrocarbon waxes

Reclaimed Substances Slack waxes
Petrolatums
Waxes and Related Materials
Sulfur

oA B 152 oA M ARELER ARskEd 181 E 4849 B2

&3 Q= T B FAR A0 2 ol RS Tl Fsm Fejict

L.

fmoP

oESNL

. FEEASH

2
3
4. F2sAE 9
5

i

)
!

7] &5 B FROS UEE AR, B AR S AR AlrE FEE, 42 59 9
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BAo F7He= A &ole a9 B34S S7HRI7171% shAINE 24, S0k
54 9 hazardE ARESHA719A 249 A87|5= & © AYUsHA T=oh o dA & EH
A1 AHolof Distillates(27] 78 B4 F5 | TFE3), petroleum&3r4AYR), heavy
catalytic crackedFZ2FAE4), C15~C354(F 83KrA 9] BtaeAPH 9)), 260~500TC (B=H

¥I9) AR R A8 AR §ol2 THElo] e & 4 gl

UP

=29 CAS No. Xo|

A complex combination of hydrocarbons produced by the
distillation of products from a catalytic cracking process.

It consists of hydrocarbons having carbon numbers
64741-61-3 | predominantly in the range of C15 through C354 and boiling in
the range of approximately 260 °C to 500°C (500°F to 932°F)5.

This stream is likely to contain 5 wt. % or more of 4- to 6-
membered condensed ring aromatic hydrocarbons.

Distillates1(petroleum?),
heavy catalytic cracked3

A7) 462 Aol ésf ohiSIT) A5 NCBEO)] sl 7
)|

T of2et AREE BAEZ ol = —':['*‘312 A 3fjof B}U% & XJE% D= T WS
A=, 75 9 EAY 59 a4 AEA € A4 59 €& E8E= Gasoline Blending
Streams(Low boiling point naphthas/gasolines) 152 S3f = ‘:1 TAAR RS SRlsf AL
o} 7| R 8= HOMS EPARF ECHAOIA 3-8 0 & ARSI Q= T155-80] Gasoline @ & 7] AfsHlEt.
SRS 7411 4 § BeHol W2 UZE= EPA HPV7]vr— 81%, CONCAWE
71% 141590 o]2& /I AFE4E AESFEH(Y R steto] 719t S5+ A9). ol
HBO 3ukA Oﬂ?ﬂ] Y 355 E84 EAS Helth ARIESR(atmospheric dlStlﬂathn)
5K alkylation), ©’38SKisomerisation), 1 E-3l(catalytic cracking), BH-8l(thermal cracking),
Zj 7§ (catalytic reforming), 53 catalytic polymerisation), =4~} 2](hydrotreatment),
413K hydrodesulphurisation), $48M&3ll(hydrocracking), #7J(coking) 58 AAA|
A Sl ATE £ Be SFEI AR 2N AlEE 25 "ot Gasoline & W
AR NEEEE ARotE7|Eoke E9dE o] mjEnh. £ Gasoline Ao AMSE=
Iek= gl W (Paraffins), <3 W(Olefins), W 8l(Naphthenes) ¥ ®¥a&(Aromatics) 4714
o}A(PONAE 50 ot &A= F2 C1~C5000H, 87 =204 C1~C49]
SR = 71, C5~C19= WA, C400 - HEarA o,

12



Crude Ol
Petroleum Gases
Gasoline
Kerosines/Jet Fuel

Gas Qils(Diesel Fuels/Heating Oils)

Heavy Fuel Qils

Product Groupins

Lubricating Oil Basestocks

Aromatic Extracts

Waxes and Related Prodeucts

Asphalts, Vacuum Residues, And Pitch

Qetroleum Coke

0 10 20 30 40 50 60

Carbon Number

[223] MR EMZSEo| ESARXHEAASZO]) He

R34 9 AR 5L A2 s $4o] oh7] uhe] tlst 4B o] A Bejslx)

O

HEAEE BedS 59l 25, EA1F0] & gelradas FeFo] £ dlE S0 30
oF 90T oAM= BRI C4~Co9] |alrAaR 450, oF 200TColA= C7~C109] Heleas
A mRA(Paraffins), 23| H(Olefins), Y EI(Naphthenes) 2 ¥ 3(Aromatics)®] PONA
TR SR5H, kS T 9 342 AXA =W dasta, Sl 378 A=
‘FoET U2 E ol SRl = Atk

- o214 : Light alkylate naphtha, CAS No. 64741-66-8 (2F 100% T=HH)

- 2|94 : Light catalytic cracked naphtha, CAS No. 64741-55-5 (2F 40%° 1 =)

- Y= ElA] : Heavy straight run naphtha, CAS No. 64741-41-9 (2F 30% W+ZH)

- W3FEA) : Full range catalytic reformed naphtha, CAS No. 68955-35-1 (2F 60% H13k<)

- Light catalytic reformed naphtha, CAS No. 64741-63-5 (2F 33% 513%)
Bt AT AREde 8 S 2785 =W hazard= #9514 ok o
CONCAWE®A Gasoline 150 toto] E73F hazard #5F A Eolth o7]ofA] oA AE
MRS A Repr. 2), AFAAIEHOl Y (Muta. 1B) R EPd(Carc. 1B) #57oll thet #4184
‘gi20] EFU(Toluene), =T Hn-Hexane), WA (Benzene)ol2h= HolH, o5 HF

ARARPIEARONM 285, Seaddx, RIS 52 e Eolzke Holtt. Wb o]

b

13
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[E2] EPA HPVEQt ECHA REACHO| S

25 4QEY ER HD

o/==

Hazard classification C&L marker S 2H™&
Flam. Liquid 1 QletN 2 H=H e
Skin Irrit. 2 SgAEZdnt
Asp Tox 1 kinematic viscosity {7mm2/s at 40°C
Repr. 2. Specific effect(Fertility and unborn child) >3% w/w toluene and/or n—hexane(# A2
Muta. 1B >0.1% w/w benzene
Carc. 1B >0.1% w/w benzene

STOT Single Exp. 3. Affected organs(Central nervous
system). Route of exposure(Inhalation)

SgAZzn

Aguatic Chronic 2

log Kow values >4, M0l SX7ts4 AS

RS2 9804 Ausior she 50 Frst Bk
7] ol 4187
L2 58 A8 4 9 Pk g ol
3, B R AR
AR QA oflel 2o S B Sl
- % msdskoshaorkre] <Al AXIE A S5

No. 5o= fA==E4

- ¥ concawe.eu/reach®l|A] Mnventory of Concawe Petroleum Substances ‘252 T2 E &

CASNo. 5202 AMEl =84

- ¥ echa.europa.eu/infromation-on-chemicals/registered-substances®l} 4] CAS No.
ZA8SE AT 3 [Type of Substances-Origin : petroleum product]Ql

ALLSUBSTANCES  REGISTRANTS/SUPPLIERS  ABOUT

SOIA 22 AFAE(BH, CAS No. 5) S04 ol A°]

e ARIerAn GelA RUT B LAY &

9o

A9 9 99 71 ) Rl

A%

SEARCH
Substance identity

Substance name:

c———
—

EC/ List number:

Administrative data

Substance data

Uses and exposure

00660

[2214] ECHA SH|0|X| ZA 5}H

=4, F12 A4 Z3ellA (T B7)E 29

14

3o} 1}

(42 295 B= A e 2 HE A2 Ed(petroleum, coke E coal E4) E=)of|4 CAS

Foz

’

A_(I?r_%]

ol&} s}HA 24, hazard &



Substance identity

Identification  Typeof substance  Substance identifiers  Compositions

Identification

Type of Substance

Gomposition: uves

uuuuuuuuuuuuuuuu

-----
yyyyyyyyyyyyyy

olgfgl ZEAAVL FA o= T, AATAESH, BN 59 AN SELo] BF
EE0& Fof 9lo] HIo] AEilgo] HQsiA| Aord B it} Fs] HE gle 28k
A 83bgo] BU QS Alo|1, 2 AES AleFrjEte JE A 52 o]f-2 A3t AHo]
E7] 3k Zlofth. @A) ANV EEE 2 AR=EE5S(EPA 391, ECHA 065%) 4% 27
43+ 5212 Ho|gl 9 3] YZe(VM&P Naphtha, CAS No. 8032-32-4), 2ETH= -84](Stoddard
solvent, CAS No. 8052-41-3), 7@ (Gasoline, CAS No. 8006-61-9), 324 €21 %](Coal tar
pitch volatiles, CAS No. 65996-93-2), Z€}=(Coal tar, CAS No. 8007-45-2)°l Eafsltt. 15 th#
ol AlQlet k] AR-EE el ofBA AIE = SIS Sl AR AREE gt

AEIPYE 13510l ZAIE AfstaL s asE .

< ARt AEE F3f AR 4 ok SRR
B2 JEE0] 7HAA AAY, Aol gt
R G R URARE A EAL

shehad B2 AEAY TlolA 583 IS ST Hi2= FRAIA ILHIE FEE
Aotz A9 o] Uttt webs S-S JPHIE JHEE QIFEo] JHED 2|7}
HaA L At fol4= REACH Regulation Article 119(1) 2 1192)°f w=t 4 AA] 59
A5 Ao qlo] Am K 7} 755, CLP(Classification, Labelling and Packaging) article
24 of Regulation(EC)No1272/2008°] w= 4% ¥ B3-S tiilste] dutad
HABAHCE 7T o Ak FHiolA= sleEde] 55 2 B 5ol et HE Al45%9
et HHESH 50 59 ol Slof AmE 27} 7heot, ARIQPH A A11250] wet

15
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SR =] &4 3, CASNo. 52 AEHHo]

)
ol
K
)
_)‘4_1‘
oH,
o,
s
ol
=
ol
S~
P
of»
IS
i,
luk

= ARGANGTHAIZAL S)eAl AL 4= A =W, =4 A8 E= 7 4 oHElAl 5 CAS
No.= =1, BA2 lead—transition metal, pentanol—+alkanol 53 Z-= thAHH 2= 7|2
olefet AT BB AL A 2 AL o S 230] 9lo] TAVF ThE S gick
b deed AR dihe 932 A7 Tss thlEDskes FHol eds 7Isfor et 53],
HATARS 52 I Sfoted 2495 5] LAl Sl ARto] Wdsto] 7|41 4= 7] wize
edol B 87T

HEEAE oY & Aok STt HREEL YNPHET ofie B BepaT)
ChgotaL Holt 27] ol AP EE et Adgshet] ofetee] et o] of2feg siasl|
Paf 2022871 2023391 A A= AEEd RARE A Hr

% ZAPNS

L AGEAR R AEEA 912

AREEL UVCBEZCH, B JES & & gle IvrgAo)7] wizol stekgAs B3 2

CAS No. THo & At o 55 A8 4= = ZAPF S

2. AR B4 T2 AN EAEE L

* AN L) ARbE 4 Tl /RIS /SR Y Sof Sfgohe ARolu], 19%(ES 0.1%) oA

A9E A FAdYELol B

A8 = ARE-E] = Naphthaol] tisto] AT Q= ok o5 SRIg

- U AR H O REACHS] 55485 Ball A8 1078(CAS No. 238)°l
gt ullAl, £, elite] 225 2RI, o] JE-E0] sk ol e A2

6COF(64%) = ERI5H

3. 34Nt S
U AL T Fjof FAIIERIERS] A 9 SHAls T 7 AA S ARt
- Y85 MSDS: AN A=A RS Tefote] A=A Y 9

- S7AIE MSDS - Y= MSDSO] AT =4 B4 9 Sl E I = 7|4

L
ok

N

* EU CLP Regulation® = A5-8389) hazard AT 870 $55Rs JR.o2 WAl 534,
=Z34E, DMSODimethyl sulfoxide)F&=, FEHHA 52 Astal 3loH, oE°] s
OJA}Q] 4L HIOkA AAI=A AYAN| L HO| YA S0 hazard® E-2511 Qit. wWebA] Naphthaol

Q.

S 4 =L S0, 2 IERS ZAAERA Z A5t DMSOFEE 5 g dlo]
SkE 4= 9ot ol 4= Qi ar, FEH S AJAto] 7140l 7] o] AlQlst 3Tt

che 420 FRE FARIANS DS SHIg Zutolu, HAZA] uret 21 Ao}
ol



[E3] REACHOI| SS&l LIZE} S(563)2| AHIthdaIE

sy ae

(CIIAD)

substances name 357(1;_'; Benzigj Tolu??n; N_hex?gj
lg:lz%hﬁlfz)a. ESFT;ZL()zl?Z;n—)g hydrotreated heavy 3 19 " 13
(l\:lzghﬁl};a. (GFEZ);?ZQ_)O hydrotreated light 3 23 8 o
lelzréhﬁlf:j (Espf;ﬁlfggn_)élight catalytic cracked 35 32 ’9 3
El/i%h&é épf;zﬂlfg;n_)élight catalytic reformed 31 28 ’3 -
Elzpéhﬂ;a. (é:f%(qlfzgﬂ_)hlight straight-run 2 18 17 18
Kerosine (petroleum) 29 . o 5

CAS No. 8008-20-6

[E4] U LIZE} S(233)2] HAICiE QIS E SHAlSE Oy &F Z4~(ClIA])
T — ZAHZi4=  Benzene  Toluene N-hexane
@ 201%E 21%B) 21%3)
Naphtha (petroleum), hydrotreated heavy 5 4 4 4
CAS No. 64742-48-9
Naphtha (petroleum), hydrotreated light 2 9 9 4
CAS No. 64742-49-0
Naphtha (petroleum), light catalytic cracked 1 1 1 1
CAS No. 64741-55-5
Naphtha (petroleum), light catalytic reformed ’ 2 1 2
CAS No. 64741-63-5
Naphtha (petroleum), light straight-run
CAS No. 64741-46-4 17 14 12 13
Kerosine (petroleum) 5 _ _ ]

CAS No. 8008-20-6

NS EREEL S
RERPI—
Apgsto] PSP, SRIREH 5 4

P

)

PIAES: AkstA} Fiek. ol ket
|2 Teislel ApHg 4

i

== CAS No.7} 8030-30-6%1 LrZzefo]l #IAl 10%

%E%é‘, AT A2 AEREA =

17

WA, B2, walste] Hef RHgroR

B2 5% Faslo] Uk 7
YPHABARNRE 7 AoHs ek o Bk

AR FARAS =S
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MSDS 7|XHEIOt * mpzray m7| 25 F|o

*MSDS X AI2lol] 47=E Naphtha?| [S2tHIE MSDS]

THHICHASIARS S Of2l 2u* LIZS Xg3i0] 7 |Ksict. * B= MSDSO| 7 i 7= Naphtha®|
Tt eAlS =S 0= 7 [XHSI, Naphtha2l 7S
SRHIE0| AHXE SIS 01O H S o=

anss| - [HHSO

7 |RHSHCL.
3. 73/3w2] B4 4 ok 3. 79/352 B4 4 ok
sE=E% | CASNo |39l 0| MEOlE  sm=a® | CASNo |l (6 HEOE
Naphtha 8030-30-6 100 Naphtha 8030-30-6 10 ESbs]
gt -43- paps|
(Benzene Egh) |71-43-2 10 S| 27145 27145 -
(Toluene =3 |108-88-3 5

15, AR
7}, A1JeFAR o] oJgh 7]

O T Raed
-TES

Benzene : i3E*E) (Naphtha>1% 74-%-all)

15. }2 A A%
7} AMARPAE AR o] g 414
O T Rst=4
-TES
Benzene : SfFEE) Naphtha>1%73-5-31d)

AR EREE S R F 2= A

ORRIAEINIEY ORUTAEHIZY
R IR F

Benzene : g (Naphtha>10%21 73-5-31) Benzene : 35 (Naphtha>10%21 73-9-313)

Toluene : S Naphtha=>200621 73-- 3l Toluene : S (Naphtha=>20221 73-5-alld)
S dyE=d Eerig =4

Benzene : 315 (Naphtha>10%21 73-5-313) Benzene : 3% (Naphtha>10%21 73%-312)

Toluene : S Naphtha=>200621 73-%- 3l Toluene : Bl (Naphtha=>202621 73-5-3l)

* 2T B KB U A
(1) ERIHY RIS SPs T TRICRIOIST 5 BIR20| 7Ry 2 21
T, SEPRIZT0| 0.1% Of Yl B9 LSS HESITHTAD)

Al
Q) 2R U ST U2 e = 2 SO MO RIS =0 T2t SAS RESHTHSA).

HSBICHEAN),

—

o

- AMOHH HRISE 1% 7 |& - AICHA R0 ISR SIS (2 1%) = 10000 [E41]
pI ey
- AMOMH HRISE 0.1% 7 | | AL RRIZE SPs: (20.1%) = 1000 [ES412]
>IC,=< ¢

O7IM, G MIZ0l eiRel MREE pol 2R (%)
G i MRSE pol| ZE At ERIEE 0] RREH%)
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V. MR=E aeldet

AUt FUH O] Feolk SHHS Bl AfEdo] 555 AN
o}3] *év‘ijﬁi% T = QUoh AFE49 hazard= 712402 A|Y 59 A AEE EYE
CLP RegulationollA= g, 4154, AJ2IA 0¥/ 52 hazardol tistod
ﬂ'xﬂﬁﬁ S Bl Bkl ok TR RS Fold H B3R 5= sl WA, =54,
LslAE DMSO S50 PAC( Polycyclic Aromatic Compounds), FEHQ 5-0& A5}l Qlct.
O] JEEE thF-E ARIRPARAH ] A E28o)7] ufize]l AfE4 AEagoA RIEA] S
o 57} ZR1E]|ojof SHHDMSO FEE(PAO)S] 74¢- U el 5 L4 o). SRl gt k=
EUE AFEd9 FANS o5 A=Y e, AJeESd, E738% 59 ARl
o|ggx|ojof gttt SHAITE @AAH o7 RE AR{EEE Aok A2 P4 gt wEbA] EPA €
ECHAOIA = A=23 hazard, 373018, 88014 73 9 ¥, 7122401 214 E4GE=H
Sl AR 150 B, wefstal vk 1HtH ARRRPIEAHNE ofd AREd I5S
A, oo 2717
CLPTAI 8 A28 Wik, 54, Tt 52 4] C100[512] 7hHe: §tdlpaolt).
webA] 9-2]i= EPA 2 CONCAWEC]A 2zkst }E— Eﬂﬁ Cl0°]s}e] 'elpas HEefsial
Q= Moz 29 Akt 18] ECHA reglstered—substances A& B9l 7iE ARl

F

fl

TR E FAARS gelsto] WAl 59 R AXRES FARIGIH o] 2714 8442 B
=Sk ARed 25 E59F goker, I F Aol £ %‘4‘% Al 52 A RIE7F 2
I5E°]tHGasoline ¥ Petroleum Gases 1°| Z5}al, Gas oils ¥ Heavy Fuel Oils 15 Alo]
skt sSHAIRE 2 50l L3 Aradoltzie Aol Wt Al 5o] HrEAl g e
At
[E5] C100[5}2| EtelsA 2 FHE MREE IE
Petroleum Hpv Categories Petroleum EU Registration Dossiers(Reach)
Gasoline Blending Streams Low boing point naphthas / gas olines

Straight Run Gas Oils
Vacuum Gas Oils, hydroracked Gas oil and distillate fuels

Gas oils Cracked Gas oils
Other Gas oils
MIK-1 diesel fuel
Heavy Fuel Oils Heavy fuel oil components
Kerosene/Jet Fuel Kerosines

Petroleum gases
Petroleum Gases
Other petroleum gases

Paraffinic and hydrocarbon waxes
Waxes and Related Materials Slack waxes
Petrolatums
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N

A AR A ] HEH4] slekEdytEof Qlo] 7H & Al 55 99 &2 itk
2k 5l 300F oV AltelekE, 44,5105 7|E8ehad2 thii hazardet THA|glo] 2 F Y
UCHE ROl A SHgEleEds=8 o] It HE 2 sk He 590
okl Q= A gl 912, I8kl B hazard E4E TANVIEER &8 HAAE &
W= A2 of7] wizel, H= 29 B2 slekE4o] tisie] the 2] WH4lo] ZResht. o] HojlA
T2 AREEE 55 4 I50= Hefshe WA B aabdo)ar gl AFo] 4= Qi
APRQlHFA T w4l o] A hazard7} O Ax ﬂoﬂ HapAog 284 4= qlow, HAlrE 5ol
U= AFEE 152 hazard, 85,
Z’Kzoﬂ Eqﬂ}-r]%q % 17L L‘T— = ”ﬂﬂ’q ye 5= AL, hazardZF AU ERI=A]
o2 50 tisiiil= BHEA o ® F9] B Tq 5ol eEE & e =EHEE A, Aofok=
59 A =y } Algd &= Qlet S5, Wi} o] k=7 (TWA 0.5ppm)e] W A
el 0.1% HRte = 2 4 ﬂﬂ‘ﬂ Mg hazards E570HA] QHieie 71 9ol Yds| Alebd
o g7 diZoll, A =S oS = AlSYsHA EH axpdolal A 4= Qlrt. EIh 2
BT AR A ol ’5'%%7“ AEE = AET 5= Ak A= AlHE0= ARSEI QU=
V] Aj=4 IF 5 kerosine 152 HA, 540, U340 ghRefo] Gasoline 159 HIsH
- wrom, EU CLP RegulationolA= UMY, AAIE/], AN o|/de FHok A gt
71 o]-f+= kerosine T159] F=4(90~320T)0] HAIGOT) & LT *}(69@—4 =37 2|7t
AM S57578= 90 0.01% R[FEe = E2j=|1l 917] wizo]t.

—_

N )

1>

9oL Basl Elslaso] 23H0 2 Aol 9lon tlokely BAet AATAL AX o
=

REs o
A9E AR QA oleit 416840 thele] slakede B Alshe AL 25| who]
S PHCIAEH, FeRelead R H T2, B8 5% 59 B4, A% ¥ hazard 59

A
Xz
H
ﬁ
1>
e
i)
(e}
o
<L
i)

2. 1% 483

haard Y, FAUHEL 28 R 7125 S0 2T )

e i s

ClPE gk ofeltt 15 e WAL Ve BE Al vls) W 284S AT
2 % 9l
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S A UVCBEAO] B9 A1 14 49 A WSS 2 Sl gick 9
FHL 5212 FINIE Alo] Bx] gh Uubgao] Pkl Sl webd Bo] Autslo] mret
445 A e YeeE Hdo] Shasjolof gk, 248 HBE ISl hazard, BB
£ So] WA ] AR 4 Qe AdH RAYIHRE SR AR} Ik T
49220 A BUMHRAR e U U AB7)50] Pt S 44BUL AL,
A 4 Qe 5ES 2% Pavh 1, BAKHRANRE 4580 e B8 Hx7} 9

S
407} It} REACH Regulation 3 SHEel S 4162 487} 1 AlHo] wofo ),
£ ARE SAIEA o] A8 4 9l AugEs AR AtEY] 74 o Hee
A o] ZRs AL, 181 1 R Aol stk zielol o] Aaa] et
el Hofsfz Zolck

i

)

i

FaEd

- ‘Hydrocarbon space mapping to support gas oil read—across for human health hazard assessment’ Concawe
Review special REACH edition volume31-number 2 September 2022

- Gasoline blending streams category (Aug 20, 2008)Consortium Registration No. 1100997

- Hazard dlassification and labelling of petroleum substances in the European Economic Area—2021 Concawe Report No. 1/22
- Dissemination and Confidentiality under the REACH Regulation(October 2022)

- 2 2/ 4T UL RNIE H2E |t RANSE KTl 2ot S AU HAHTH. 2019,
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.
Tg
o
=)
o
__>‘~l_“
ofy
K
.l
riok
o
é
= éfr

o A=

%"5}9&2# o] 2f ”‘ﬁﬁx“‘“ﬂ 7 WJr ‘E‘ré\_% AEZ flsl <244 /\MEA Liﬂr -
8% IAE ottt 20219 129 ©AFSHS I8 K-8 A] o|PAE & ot
Histylom, E5] HAY g4 ¢ Qg e e 1RV H71E AEE E4, 55
st @ EAGH 243} vl HAAe] 34 9 HLE AA 75, B A AL
SAAZR A Sehet A=k 5 71e A 23D 52 AAsHiT

A AAZCE gAY 449 F43 71 WA} fAPollu A] Ff iioﬂ 0E AL 5
TEZPHA] wAHE dAdo] §45] S7F AL o ddith X S0 A dEEE (critical raw
materials)2] PAQ FFY 5 WML HA71ARARE, H71A HHEH, FHOJ% Hufd o]
F7HaSs Blol] gk 717 o] €ds] 219 ol

FAH o2 HH7ARAE TAFL 20199 7| 9F 59 3,6007H=ECZ A A
3L, o] Z ofAlop =7toflA] F 291 4,9007HE, - AFolA] oF 1,2009HE, Hu]e}t Hw
A oA 19} 3,1009HE0] EHAY5= A0 2 dlAsIH(Forti, et al., 2020), 2030¥0]= A A4
A7) AR E9] EATE oF 40% S7FeE oF 7Y 4,7008HEC.E alifgtch S = ollA
S A7 ARA S SHgFe oF 827EC R 20194 7|E o|F oF 357HE HLUt
ANL-E=| 3.
A7 AR AL 3782 AAREHA /) 378, AE3H, 5 9 A 352

i, 71348 At

(

2 R

N

—_

2L S @E, W U 5 O YL
o] oA AGIAE oS A Sl S SIek A 5 i 2el

A A7) 2} *}% S HufE e oAf WA 2023900 oF 19F 7§7} A Q_} A0 st
45 713 B F3kol Wt 20359 =4 alld A7 RN AL wiE 2] 9] =4 Aia= 24 1059
ZHoflA] Zoh 187‘3} N& o3t

4, 79, ofd, YA, 1 9] 3] :‘5\—4 o5 PAEES dETt He A FEERE
Yok 5452 A= 24 F0NA thdrt Fakso] WAeit) E3t 5lAm<40] 82 f1¢)
A4 AlE3A @A A 2], melting and molten salt A8 §)I 54 AHTA (hydrothermal
treatment, °|218 5, o3}, FA7] E 9 vu|PE F& 5)Z 2831 Iwoh, 2014).
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| £AA Bl A9es AL e | £7)%50] FFslo] olE £k Aol
o qsltt 24 A AlYgEolo AL H7|Eo] W I 7} ASA BEAE gRET 9t
71 24 AlE 24 F AL BAES AYslels Ak W AHest 3 BAMEQ] 23}
ARE AGE TA U AUE U8 So7 B A 7 AL S S0l rlEE
5482 o] S Frsloly, BLER HHd EEES Agslel W7lEg s
okt 9] T80 2 Al £AIS sidsha Qlck

[E1] 2t 22400 4% 2 8

== el =
=5 s Swaa] ] MESeid | orsed | MEHS
= A FeO Ca0 Ca0 Ca0 Si02 Si02
_— _— OAZ8 [ OAZE
AHE M71H, AJHIE &7 AHASK - —
=) S5 S3HX AHE
o ZI2EZ BM, | 232lEg B8, | E27IEX, :Z? EHR =Zj ig M .
= = = =
ST | MESEAY | qubyem = HeRdg ‘x_l;f “xrﬁl;ﬂo ==
L= (=]

£ 5 34 BRI $A1E0) AL S Sl oo 0 Fae] FA Wabl
RO A B A% £ 521 ATIATN P fAY £k Aoz
FAST Ik, TREE &9 5 B4 RAE Ro14 u 8ol % AN A0 BAE A=A
Y wlore 8ot ek
Il =25 Fu=l =20

34 SA120| 2ol

PARE A 159 19588 SUL olYSkT 9or] AW 199 SR YSE o
W7t 5ol B MBI ) 0 Y] wet A7 1E oY A El S mE
7 ESB AL SHES T I

372, o1, WA Sl 3 BUTAS At it R0 BERAE WIS 342

e 7 SANA et FAEo] B
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7S olu] S A112 A1 A28 w2 37
shebEdolt. 2y st a4 Qo #4 ]“%i OV = 2452 €¥1(Slag), HAE
(Flue dust), €8 A(sluge), HUW3E 5olH ol 242 Ut a45REEE 149
E3HJE-EZA (Substances of Unknown or Variable composition, Complex reaction
products or Biological materials, 5} UVCB) % §7] UVCB(Inorganic UVCBYE2°] o
Hrt.

N == FE(mineral),
24 3feby fL27F HAEA] Qb=
5 T Al AAYA
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£7| UVCBEZ!9| AlHyH Siol

7] UVCBY &8 K /4] &ld & AU 2/4do] 7HH

5 ﬁ°ﬂ 4‘5% A9-Eo] gREeR, 2oy ¥= 9 34 9 3
A== =80l Higt d(descriptionys Farsto] 24t =41 s
Hrgdh 24, 95 9 349 37F1] 840 9JsiA Hod 4= Slrt o= 5% REACH, vl=t
FofigtshEd e H(TSCA), 7ivtte] 71&23feE4d 55(Canada, 2017)°X % I FAES
A=, 237 5ol wet By ok
- B35 370l AHSE YR E= 719 71eskal TioF of g 71A] YR X1 A9 A=
Hl&of theliA 71

- 2242 27] UVCBEAY) Ble 442 % 9e Aet 7le. Y02 10% ol
Sl G W o] chil 10% vlEke] ARoletE BRIAC] 3e E 5 Ut
LR D

- A B o] A= A (precursor), A&7

i)
H
rir
%

T242He| 22 72| BUNZLE YY2BS Sof 722 A
MAE B Lo (hENR| 2AZ0| 22 1{Slag)0l 1, HEDH
Seleix 611 A1 Sl o BREI0] 501 BA= S0l B2 Hoisa ek Dt Ofeif £ LSO
o 0] 2843120] £ 1Y
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el
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Il r\)
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Ir
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7| B4, 558, E212(Fluxes),

LS SHAKE &34, - A
HAE(Flue dust)s 2! )
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CAE A W
(Flue dust) ) S MIA
+ £
: -
R \
e ( SO2 I 24y J
J
[2212] 72| MIZ=ZHoAe] &2 Wil 3™ HAEX : 85, 2020)

1) UVCB : CIYBHEE0] Dl B31|0f QL7 71 Bf2f JHAEI0[0IA Z42 %%101‘7/ Ofgi7Lt &+ Bl= %"’

=

2) IUPACE : Intemational Union of Pure and Applied Chemistry(=iil=4-223151012/)0| Mot sfete HH
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H2] 71Z8f312 T S20)A HIEE 27| UVCBE X

2Z oAl

CAS No.

CL

93763-87-2

2015-3-7066

Slags, lead-zinc
smelting

Substance formed by processing of chiefly
oxidic material with lead and zinc content in a
rotating furnace. Consists primarily of Al203,
Ca0, Fe, FeO and SiO2 with other nonferrous
compounds as well as carbon.

67711-94-8

KE-19-0006

Slags, copper refining

Mainly copper, copper oxides, some oxides of
lead and minor metals, skimmed from the anode
furnace and returned to the converter.

69012-50-6

KE-23064

Matte, nickel

Product of blowing smelted nickel ore in a
converter to lower the iron content.

67711-91-5

KE-19-0005

Matte, copper

Product of smelting roaster calcines
concentrates or cement copper with flux in
reverberatory or electric furnaces. Composed
primarily of copper and copper, iron and lead
sulfides with minor sulfides of other metals.

98072-44-7

KE-16994

Flue dust, precious
metal refining

The dust obtained from the refining of materials
from primary and secondary sources containing
gold, iridium, osmium, palladium, platinum,
rhenium, ruthenium and silver. Composed
primarily of lead with traces of other metals.

5% 9 $elzo) S5 vet dey

=
Atk dlE B0, 5 & de FAECl H(Fe)H
28 © HE 5

A8 AR FHH THE &3 710] B3] Feo] 9ol 28f o & AMIE

O] Fe o=

A slag

a3 vz 3 Mz &0 WY S
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A2 Eato] eh] ol 1L fall ojii 34 RAkEol 825 SR o
uel AHE AEL H7EE A3 2 W b, AHe, 88, A4, 49 % fgos

2 4 glom AR 87 i BRI 88, H41 2 2910 Qo) e
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=5 A", A9 ‘éXﬂh R {7 l ol w2t 7|24 Ed B iV EgEYdes
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FEO A A, H7E wEA A 9 AR} 7 w7159 fold AR S I 9
H71&E A thS E fofE7]E QAT E 1%k Al o],

AR H71E BiEA s S3H0l foi8 BEAR A A dE=49 MSDS
AmH 22 AF), BaE7lE AR, H71E AYAY ASBAEIEAA LS A),
AMNIREET, H71E EAEATA, AZTAEEAEE, 1715 X E AlSchd S 5doli=
o|F 7|RtC & HRA| FOIEA AT EAS Aol o] FEARE A/5tal o5 Aol
Agrait

7| = HHEX =R =471

ol YAtz A MREE
A oF| (=, EJ%."’

2
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AR AL
h 4
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Zngs
[O34] FeiSZE &g H7IE Rl HEXIE 2 MA|
1) AT¥(scrap) | B4 20| +HS LIt 3R MEES fIst Xalo| SE07t= Z, Z2 T2fstZ4. (0f) Z&(scrap metal)
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2oHE GHS 27 9Ho det £/ 2 55T & Utk ¥t o g E3lehy E4 5%
% 5% UVCBER 1 AARZ =4, E=d37 HE/ L8 (Transport/Dissolution)
2 &EFProtocol)(]5} TDpAIR) AlFARES A4kttt £3] TDpAAS $-&81=E 74517
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woloh. @2 R whizoll k=AM o ol
A9y ARGEIA] 94 9low HHE EREE7t
S<ofal H/go] Wkl ezl ojilslEEREC &
@o] A= Aek. AT, FAIYAFA
(International Agency for Research on Cancer,
IARC)= oWiISFelERg w20 739 &9 Al et

7FsAdo] Q1= Group 2BZ &5l glom,

UVCB 221 E357]t=(Complex Inorganic
Coloured Pigments)E AR&-01aL +=H 74
SsHE A A (Furopean Chemical Agency,
ECHA)OIA = =4 AIA =9l REACH
(Registration, Evaluation, Authorization and
Restriction of CHemicalslll e E357191=.9]
A 9 {gS oty =8 FAEAHE H
AATz0] Wt 10% o] s = EAEAY
Aol FFE = 8 Y49 HS E4%
3tslo] 7| AeHeS Sl QLo == oFA7HA]
TAAR]I 710l =lRle] it

1) CAS B : Chemical Abstract Service@| 2A1Z 2fal7ELt 40| SFYE 2fal2 2] R0fE 1RHS
2) Mxfs (Color Index) : 0=t Z=0] ZAXISS[0IM S5 STt 2E0) Ofz 0| FEOZ Mt Bl Qpitis 2 H75h= CIGN (Color Index Generic Name)df

3R E 7[Bt5HCICN (Color Index Constitution Number) 22X AUS.
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MSDSef| 71Af8fof sh= 7 AdE= =41,
CAS W13 9 steFo g 17|59, 1% o]At
AR % Ao} 3ttt E35] E3HE9
A TG ED L AN EHO| P EL S
0.1% o1, 7| UAAED (7FA 2ol
6J'f?j)—ozoo o}, RAAEAEZL 0.3% oAl
o] FFsk=d| o|& FAEER 14
HIEA] 7181 e S 5lal
Az /FAA 529 MSDS
1AL tiofFot, WA folEd

AE 2= MSDSO]| 71 A5HA] &
*P‘%M%iia%% 011*1 35 MSDS A4 A]

olx

E

=79 SRS E4stel AR A Rafet

RS g =H, MSDS %L*“éf

f JﬂrOPﬁh MAdrgREE
gste] 7]oq stz

Il SHLEE

1. RSB DA AR

R e BN R B
ZHE o) A, e SRS %Eﬂ@%@%
FARlo] 72, W L, w7 ofed, Aoks: Elek,
5 FIES XSSt d= eIt

Y B G TR SR ER
S ARSI MEDSE Al stol th o 92 TR
Ao ol AR 1952 Yole AVsiaick

PRSI R

TR SRS A A SIS
(Inductively Coupled Plasma-Optlcal
Emission Spectrometry, ICP-OES)%}
S EZFE AR (Single Particle
Inductively Coupled Plasma-Mass Spectrometry,
SP-ICP-MSPE: o-&51o] ZA5H3iTt EEEE2
Inorganic Venturestof A -4t IV-26 #2892
A8519 o BAo] 0§42 Slotsl Av} ZAA,
AU 9 Y, HEHA E AR 25

GBI e THE 1)

R W 2 54 310]

0"‘1—

3. LR /I B SIS Sk o 8]l
ICP-OESE o851 AE-EA] Z3t-2 (Ag), HlA
(A9, 54 B), HIEE Be), ZE K, =125 Mo
AE Se), 2 (T)2 LE AlRA HES
USIAY FEIHA mgtelRloH 71 Hol gk
352 d=alE (A, A (Fe), Z Ca), UEE (N
Sol9itt. voﬁgﬁg SHABE o4 Tfrat
= Al 950]910m Ed] F Aol 9k
AlE7} 1380190 a8, MSDsoﬂ 71 Aga
RIS v]wst At 105 YA6
MDD 7 H=A] ok 435 lﬁgﬂ%} €:))

~

y

ol X

LS

rr K

é?h

1) ICP-OESE= RE=ZRIESZ010f 2[5101 O 25HE AZ0fA SIS Eh= OIS TFE0) L2t 22 (5101 ZE6h= Bie

o] HIZ0f
) A== ME S BYE

| Tl alsio] 2 eIKsE 2 3718 SAfok= geiel
lO/o}O(ybEQ}OIoI‘ E [_,_7455:_‘E_()/51y

T=S0=2T
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[E1] ZY=sMe fad

OH7H A} ot |1

2™ 0.9998~0.9999 >3 SR
AZTHA (ug/m0) 0.1395~2.4018 o5 St 0|0t
et (ug/md) 1.3945~24.0175 Slac) s = oot

[22] ICP-OESE 0|25t £29|

NE o [LH=E| UVCB - .
de | wEmmes)  ay ey TF U aaumuaew et
) N AI(0.27)., Cal0.27). Fe(2.0), Mn(0.09),
= bRy | 9N _
1 FIoRgBEA0M (s RE | O i(0.03), Ti(0.09). Zn(7.2)
2 AREPVDFARIER | M | 94 | - | O | Al0.08), Fe(0.13), Ti(0.04), Zn(0.1)
3 ARIZ LV s | 9N | - - Ca(0.08), Mg(0.89), Zn(0.49)
Al(4.58), Ca(0.3), Fe(10.55), K(0.79).
4 weMEEA HEER | BM | 94 | O | - Mg(0.99), Mn(3.48), Na(0.46).
i(0.05). Zn(7.12)
5 | oo NSANER | =M | 94 | - - | Cul0.01), Fe(0.01), Na(0.02), Si(0.02)
6 | wmmomicaivz | o | ox AI0.13) Cr0.18) Cul19). Fe0.05),
7 RSHEIHS M | 24 O | AI0.32), Cu(0.07), Fe(0.35), Si(0.04)
AI(0.14), Ba(0.14), Cal0.08), Cr(0.07),
8 ADSPDFARER | =M | 94 | O | O |Cu(0.11), Mn(0.07), Ni(0.63), Ti(0.35)
Zn(0.35)
9 ASSPDFAXER | M | 94 | - AI(0.08), Ba(0.33), Fe(0.32), Zn(0.21)
N AI(0.11), Ba(0.91). Ca(0.97), Fe(0.3),
012 of y SHH | oM _ _
10 SHSFI=dE B S Mg(2.76)
. AI(0.12), Co(0.04), Cr(0.09), Fe(0.83).
[el|=]oruler RelpNi=4 Lo AH O M
B dasmwEse= s w4 O | © Mg(0.25). Na(0.08). Zn(0.06)
12 Y QAEER | BM | 98 | O | O | A(0.11), Ba(0.23), Ca(0.05), Fe(0.08)
13 g a2 ou | 94 | - - AI(10.86), Co(0.03), Fe(0.08)
14| SHYHYATORE | B | 94 | - ~ | AI0.07), Ba(0.19), Ca(3.22), Mg(0.06)
15 LESME2AA 2PIER | M | 24 _ _ Al(0.06), Ba(1.;i)(bcoré()).83), Pb(3.27),
16 NoizsouaEe | M | 88 | O | - Ca(0.07), C0(0.03), Cul0.5)
- NorEsOLaEs | = | o8 | - ~[Ai009) 820139, Ca037) €070
18 HE2 AR 2B | AN _ Al(0.01), Cl\]a;?(52211)5 F;Eég?; Mg(0.1),
19 PR ES=Yol[PN =] M | M _ Al(0.16), Ca(5.92), Fe(0.02), Mg(0.19),

Na(0.04)

Al, Aluminum; Ba, Barium; Ca, Calcium; Co, Cobalt; Cr, Chrome; Cu, Copper; Fe, Iron; K, Potassium; Mg, Magnesium; Mn, Manganese; Na, Sodium; Ni, Nickel;
Pb, Lead; Si, Silicon; Ti, Titanium: V, Vanadium Zn, Zinc
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olIStElERs, W, SR 59 ol =4 tiA<t 8K MSDS 2d2 et
TAAQ Zhol=2tel Aol Basital HEHT AEHR kg F FVEs R
e e e5oRET e e 54, & 9Ae 2], 2AAE, B v TR
NoB = thE FEoRtETNE B FolVdE B7ler 5 MSDS 230l o wigslor
gt 2 AT R0l FrECl 73l 258Ee] Bl 9 71 TE ErE 0 A
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£ Ao gAY, 2023
185 EiEd U 221F QA &7 |IF (18 aF 1A H2020-48%). 2020
185 etEEe RREA| ¥ SHHEHAIRO0)| 2ot 7 |E(U s 1A| H2020-130%). 2020.

USOL, 017, YRS, YHS. 22| L2{0|M HE/AZE= YR 27| RS ICP-AESE 0|83t £ 534 529
MSDS H|x|g & YR H|u. SH=EAAPMEIS|X], 8(2):196-208; 1998

OIZSEH, OB, BITI2, Bt IR MSDS FeIHIY KB AEf L FIE JHALQI0 B3t G172, BHRAIQLYSISIX,
21(3):128-138; 2011

0|58 2=71, oK, 2es]. E2HAHBNM FeEchs R=522 GHS 27 &
23(2):156-163; 2013

Eurometaux. Guidance on the classification of inorganic UVCB substances for human health hazards. 2020
European Chemicals Agency (ECHA). Appendix for nanoforms applicable to the Guidance on Registration
and Substance Identification. ECHA. 2022

European Chemicals Agency (ECHA). Guide on the classification and labelling of titanium dioxide. ECHA. 2021
European Chemicals Agency (ECHA). Literature study on the uses and risks of nanomaterials as pigments
in the European Union. ECHA. 2018

G. Pfaff. Inorganic Pigments. De Gruyter. 2017

V. Verougstraete. A Practical Guide: Risk Management of Complex Inorganic Materials. Academic Press
2018
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1. 28

A, ol Akl oAl AlAA| 9 AlA71ee] FAeh 22 7e dlle= iE A2
o, TS| ARIE 3l E=A AAAE A, &A1, EF2A AR o= diAd
T e FRABIE. o, A HiFlE E7Fss] Wl vl 1 SolME & East
2ol tisire dEzzrEe|y EdERzoEd 22 S22 AlEAP} 5] ARgH L
At wEbA] o o]l AfaZ} Rt ARPEOA EFfER RS 20| ARSSoF & olf=
ST 71&0] HEE=HE 55 on ARSI thzoll, il AlA|=2] ARE- ofo]
79 Sl ERlEE 2 ehe ARSRE A2 e St AdRolEal & < Al

A, AR A Y= Hele] 2342Rl A= 28t Ao FAHE. S
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AR, o Afal= ARPEe] Al de] FA, ARJEAAMw| Al A, T3 A
BT QA ARaLolet. I ARl Feleks dd2 e AE Aos, kel
Tt S Aok A0 = fEIYRlA ARl 9t Rt ol Foikintd
AP BlEEA 02 A5E Zlo|He B 83 AR S 4= Atk AT A AR ukE vl
A Ao JegE Aoz B4 AlRte] EAle ol ?HE, HAIE SlulsiEEte
A ofetE Aok AldFES] T2 SR HAEARL T A

YA, $2luehe AP Uiell $S ARtk 8t 2Pt AlEAololA A 83
o3 o2 AJRolH, APEe] A& AEE] xR Ao] BRI Al ARt
Mo eRE e sEde H7IdEY] B¢ EYAr TE] A= QAL BSG A=
A SAH. 12 ARPIA A EE AIE o = /I
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AP O 2 M ZpFoflA etabdE EARE
Az=gd %}*]%J(CTA, Cell Transformation
Assay)o] TRA] THA] WAL Qlct. N2 AA A
o] HYP=]= Aol Al E—XV\ZQ} H7h&
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A-3 0 1 b 4
[ [ BESSEEA]
A ¢ t

] DMBW/F12 + 5% FBS [ Chemicd treatment

A Cel seadng 4 Chemical adciion 1 Medium change

O] MESEAIRE 23, A

HIFASAEEL HdS B7Ioke A2 AR
E7Fs5H7| dlizolth. o= o9
Hsto] Al E a4 W2 SKDeoxyribo
nucleic acid(DNA) methylation), 3]A% 3}
FYER] @R HIAHRNA, RiboNudeic acid}
glxﬂzﬂ ;(Hoﬂ/\c‘l ——_1,]- o s _n_x{omo] tﬂg}-’]
gielo] A g5, DNA HEslo] oE {44}
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AHEEH, B EHEEE B7tELT
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]°Ur 7 /3-7715F X121 DNA HlEel=

4510 HRAsd=de] el Hrlo) 28
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(DBhes 2 APEE 0|83 HAIE IS I <
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TAEZ dAANAY FAHE
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Sigma-Aldrich}& A&} NEF AR TS
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A T '
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(DMSOYE A8t
AL F ARSI Go] 283t AIFELL 1
117} 22 I o2 Saaloit. WA
NE HE % 1%1011*1 4% Atolef] A9
2 A H5E

79 Aol /\1%4%3:_‘% A2 sHAT.
2

o

el

o
W
ne
2
Jor > o rlo

i

A

(

pA

i

oA FHdHEEZE MCA
L 54.5%[1"H 2-Al,
FHYZEA TPA 50

73




48118 1HHSO

ng/mlQ] AZABELL 130.7%[18 2-C]12 2B ¥ [18 2-Die} 2t} AFEA 7210] tslo]
LERtE=d], o= 1 9] ofe AFAES ATl MEEAE oA U 2 sEHE AE
FrAketgoH, mEbA] MEFZAHTAIHAS] 9% o), 2R AIEEAS Do = 2 FEHIE

160 160
140 | A 140 | B
5 120

100
80
60 G\e_e\ﬂ\s__e\@ - 2ME
40 40 —a—ANI
20 20 ——1,2D
0 0
0.125 0.25 0.5 1 2 4 8 0.03 0.06 0.13 0.25 0.50 1.00 2.00
Concentration (ug/ml) Concentration (ul/ml)
160
140 D
120
100
80
60
40
20

=
N
o

100
80
60

Cell growth rate
Cell growth rate (%)

Cell growth rate (%)
BOR R e
H O ® ©O N & O
o o o o o o o
(]

Cell growth rate (%)

~nN
=]

(=]

003 0.06 0.13 0.25 050 1.00 2.00

Concentration (ul/ml)

6.25 125 25 50 100 200 400
Concentration (ng/ml)

[O22] FEUEET A ARHSE| MES AR 2t

FIEEE RPN EACIM = MCA 1 ug/ml,  AFE 9% BIRE 50% o) 2 AR AlEs"dS
RIS A A= TPA 50 ng/méEARESISATE. UO7= 1 M IS 50% HehellA] AAE
Z-methoxyethanol, Anisol, ¥ $ACE HsE 240 [1H 3]0 ¥go=z
1,2-dichlorobenzene® TAZRAIGA & LJITIAAIRIQ), AN FB)S 3okl 1
HRIEACIN A= AR A =212 1 Ak G Dol eI

A , Precukure | Initiation assay N
- T =
Day -7 -3 01 4 7 1 14 2n
[ | [ bttt | | | Igix Tl
tan : Giemsa
A Ad £ © |
I mBvio + 10% FBS [] DMEMYFI2 + 5% FBS EA chemicd Treatment
A Cel seeding . Chemical addition ﬂ' Medium change
Pre ailture | nitiation assay o
B <
N
Day -7 -3 01 4 7 11 1 20
[ [ [ 1 A FAAAAFXAA] | Fix : Methanol
A A ﬂ' ﬁ ﬂ ﬁ [ Stain : Giemsa

3 Mem10 + 10% S [ DMBEMI/F12 + 96 FBS [ Chemical Treatment
A cell seeding # Chemica addition T Medum change

[T MIZHETSAY 2. A, UATHAIAH; B, WASTNF
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AEFIAGAG AT TLANTANAL Q) A Lt B A
T E=EA MCAS 3 Alxgdde FAHFATAA JF2 &dstr] f5ty
249] 57} DMSO 2ol va) Relshl  USAAPE FRY RUAE F25t
F7tetlon, TAZAEANAE ¢4 285,000 142 CpGs A4 HlEsts
HE2EAA Y FHHTFxHo] DMSO EASAT HEs B4 SRR LT
ko] Hlste] foJstA 715t Aol gl AdEE Aol 9] HEst F Aol
wo} AYAY AL GelEglet. T, ki Letmagt 025 7202 sk
359 ARl Ed e A ZAAGA 2 2 AFoAE UL CpGs AollA HEs}
SAGA oA AL Fot 9] Ao]7F Y= CpGs Aol HEst
Z7Me A 9k Aol R} £oKE 2), WepdEe] Hol7}
G802 oJt $AHA G5 ok
[HE1] APSZY/HEER X2(0f] QIS MIEJZTIS 2 T M3}
Chemicals Initiation assay Promotion assay
Concentration Foci/plate Concentration Foci/plate

DMSO 0.1% 6 0.1% 11

MCA 1 ug/ml 17% - -

TPA - - 50 ng/ml 36*

0.25 ul/ml 3 0.25 ul/ml 9

0.5 ul/ml 8 0.5 ul/ml 9

Anisole 1.0 ul/ml 4 1.0 wl/ml 9

1.5 ul/ml 8 1.5 ul/ml 2

2.0 ul/ml 1 2.0 ul/ml 9

0.25 ul/ml 7 0.25 ul/ml 8

0.5 ul/ml 6 0.5 ul/ml 6

2-Methoxyethanol 1.0 ul/ml 6 1.0 ul/ml 6

1.5 ul/ml 7 1.5 ul/ml 5

2.0 ul/ml 10 2.0 ul/ml 8

0.05 ul/ml 6 0.05 ul/ml 8

0.1 ul/ml 6 0.1 ul/ml 6

1,2-Dichlorobenzene 0.2 ul/ml 7 0.2 ul/ml 6

0.3 ul/ml 7 0.3 ul/ml 5

0.4 ul/ml Not observed 0.4 ul/ml Not observed

* Statistically significant difference (p{0.05) compared to the negative (DMSO) control group. Foci means the
number of well in a 96-well plate that are transformed and observed as foci.
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[E2] SS9z Cht] REFEF S| X10]7}0.2 02! CpG =

Chemicals Hyper Hypo
TPA 80 12
Anisol 66 3
2-Methoxyethanol 848 1"
1,2-Dichlorobenzene 400 1

TPA, 50 ng/ml; Anisol, 1.0 ul/ml; 2-Methoxyethanol, 1.0 ul/ml; 1,2-Dichlorobenzene, 0.2 ul/ml

[E3] 2} CpGOiiM2] SHEF CH| HEFHF 2t

Chemicals —-0.3<X(-0.2| 0.2<X({-0.1 | -0.1<X{0.0 | 0.0=<X{0.2 | 0.2<X{.0.3 | 0.3<X{0.4
TPA 12 487 277,538 5,063 79 1
Anisol 3 326 277,107 5,678 64 1
2-Methoxyethanol 11 297 263,302 18,722 752 75
1,2-Dichlorobenzene 1 244 269,762 12,773 367 32

TPA, 50 ng/ml; Anisol, 1.0 ul/ml; 2-Methoxyethanol, 1.0 ul/ml; 1,2-Dichlorobenzene, 0.2 ul/ml
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