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TAH7IAA] & B 2E5S AT 5 e Aol ZARAIA] g2 e ollA
A Z&go] =3 o] AfardAgel YRl R R&HE Q.

I 5= == A4 g, dF7IE A3 5 HA A WS Al
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Uehdohar g3t 99 Z2 ALE Ao] o 18w RolA FHE
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SR P E L EEREE TR

Chemicals Agency, ECHA)Q| 324 AL (The regulation on the
registration, evaluation, authorisation and restriction of Chemicals
REACH)IH 484 E20] ¥38 51220 992 setasinh

(2) Etetar MAM AHE MAEA

FABH2A BIA 9 T
A A8 AR A

s A3

e

=

glolEjH|o] A (database, DB)2}

(3) EtaiAM MEH MSDS AEH mpof
AE ARSI = A HdeR

FHEASTE (o5t 3 AAESH
A% MSDS DBollA 48A4 &slsa Al-
MSDS 24 AEiE whofstitt.
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2948 A7) A0 A AEE Aoz AdSHA

(2) % YE Y AEHE
/HX—]Q /\].04;(1-__ EH”'_E AL .% H _5_3].@ .3_7] = ] 2= Ex]s]__]j z]-oh_;qoﬂ
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Xl St

(1) QST B9 EtaleAA MEE|Q] iR 2ot HA

shepad] AAA S dARRNES A

(2) ErSAZ MEE ALR MEEIQIMIAL M S MEK BRI HIA
doiea] AHA A8 ARG AL 5 ARA TePere AN

1) sEead ARA 48 2 A7 24
(1) EBAZ MEE B2 U 38 ZA
9] SR 5 UL B9 AH4 EAo| o2 BRE £ABEL ECHA
REACH, S| Z5ko] A% MSDS DBS 2-8310] gsised A|2A] we] @t
gskid AHA Y SAsehEE AR 719 @ mersigitt
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3e) 54 A}

(2) BT MAK A Azt
A4 ALgdefE

S gAfo g ksl AA

A 245 ot e AsS
ZARFAL. o A&¥ MSDS DB ECHA REACHS] DBE #8350 A%



( EtoteAA MEA AS MM Fotied =87t

(3) EtBfAH MEFH MSDS AEf mot

TG AYBFEY doleo| 2N FEHFRE Mg AAFolt
Fa7kE 240l e AYAE ko AEe] AxAle ABHL Ao

£ grslgon, AYTASY BN AGA Hakes BY A
THHE AL AAE0] I AYYS PO AL

2) gk A AR AR @RRAF EH kE 37T

(1) Efste2A MEM AR e ARE M43

JHAEAFTHCEIsH T HAFESZA dlolgHo|AoA FETHERE
ARESt= Aot %’%7]~L 370] = A e = Al 1117\49}
A= AMsIo] MSDSE 3HH 3519 o, 2RIsAEA H 1A o 494 ekl

-1 H"0
o

=39 7 4% 411'7} ZIAES e AHAE dideR Attt

(2) 3 Y= & M= MF

At 7162 W 2t

M

39 KOSHA Guide?] 2rdghd SA&40 o
FotEdo] sfigdstes 7eANE JFIE S 3}%5} 2 (coconut shell
charcoal, 100 mg/50 mg, SKC, USA)S &4 Azt & Q1A 53 7]
(Personal air sampler, 220-1000TC, SKC, USA)2] 80 mL/min% F#Ho =
ZHAAZE &9t ZHSIT AR 2 g5 & ZHoA SRS EE5}
WBsly FR LA 29} S WAE et Rl B 7] o] Sere =X
A FHFHEAA (Flow Detective, 510-M, Mesalabs, USA)E ARgdlo] H A3
ol AFEsHeH S & A fFEAAE AERlstth. HIA|E+= 20
mL 2] Boldo] ZFste] Ledt & PHHISUTH

u:lol' r&"

o
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@) *MF Az HgFE 24
7h E3ANz 2

MZA DS o]gdetetaof 1008 A% & A& 1 uLE ASAIEFY]
(Autosampler, 7693A, Agilent, USA)S ARESIo] 7IAT Z0tE T T-ZTFE 7]
(GC-MS, 7890/5977B, Agilent Technologies, USA)°l Fdsto] EA5}H Tt

L) 71 & Iz 24

KOSHA guidec] whet AFet A=, $AR, S8 S A=S 22 2 mL
A719] vtejdell "ob 1 mLef o|@eits (CS)E ¥ol et & 302t
Egste] FAsigint. AAEE Alge GC-MSZ 243531

(B 1I-1) GC-MS 2MxA

Parameter

Conditions

[nstrument model

Agilent 7890B-5977B

Injector Autosampler (Agilent 7693A)
Inlet temperature 275C
Injector volume 1 ul
Split ratio 50:1
HP-1(100 m x 0.25 mm x 0.5 um),
Column . .
Agilent technologies
Carrier gas Helium(Purity>99.999%), 3.3 md/min

Column temperature

40C, 10min — 0.5 C/min to 75C—
10 C/min to 200°C (hold 7.5min) —
post run : 250C, 10min

Transfer line temperature

280C

MS mode

Scan/SIM

Scan range

40.00~550.00 m/z

Detection off for solvent

13.80-14.30 m/z
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=2 §M=E ot A-MEEAE Rotl A Ee ¢S UEde

AR E Tt} A AAA= pH7E 6 olske] d4dol7] HZel 54 £
= 52 MAste o ok AEAlCIY. AR 8ke 712 1 AA, ==
& ol AFgET FAY F2 ARgohe A AlAske 5% 3=
2HS FAAE o] JleBw Hdet NAAE AdEsfof ettt &EEA
MZARE pHZE 8 oSl Ade Ueldle AaAlelt. & AAle E52 DAY
71 59 Al ARl ¢EEIE 7A e Hsste] 4] e 784

|

SIFEE HSAA AR o] J8iA7]= At 18] =& ol8sto] AlARtt.
FAT H2 MAskes w50l et ggE|e vheote] #4S d2r]7] gzl
A AAAR vR7IA 2 A%t NAAE Ad=Elor dtth. EA AAAl=
A AAA L} vlA AHA L] F1t H ARt AAA oI}, ¥ ko
AAAe] 8=l okl ARSEH, RS EE § S84 AA Sl ARgEE
=7 AlAAE SEZdEHE2Y ¢2& 59 24 Wl dE=ru s47E
ZHAIAL AL =44 7HAIAL Qlol 844e 7HAIAL lsUH. ©f WEel i
GSET ozt 84 EFolle EalEe] =2 Aol FHolH. ©, =& ARSI
HZol 5% £l Hg & o v vgo] wi FAHE] dolkrt
=0e gdol A & MI-19] 448 ARAE EFstL F84%3 =4
ARG Al el Histe] WER I (BiALE, 2004).
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D2AAR] oA, BEA N&A= 1= &340l =1L SF7 xﬂxﬂo] 71517
ol F-8&35H AREEol 2 AAA AT, =4 W Tl Slol FAIE

=2
S} g7 Qlo] Fsitt. thi e FEAANE BaA AHAE S4o]

S =
G AR AFA ol ¥ M-20l A4S BREEXH skl
E}

(B II-2) MK 238 NI 098 M
274H|
7= SH [ HIS | ELM | Qs | | u |y bl
¥ 5 8
2 ay | 2 | we | gg |0 - |- |28 TeEE
= = M 021
BRSO
7(/\7 M 7:7|. xjr T o
A Fe | 4 B B A AL ey s ws
HITA- CHSH QeS| 710
wagA |5 | 8 | B3 | B8 |- | 0|0 495
=S © o
HITA- e | e 8 Al Q3 45
OIEIEAl | opmiq | 19 o zo | OO gn
| 11O IT o ITO o O
H
- s2t- AR 5 MEH
= S
Sl Esmad HEY | 10 |25 | B2 |- OO g © T
. HITA- < AR S M
AR2UA | oty | 25 | co | BB A - | A oa -
110 im =] T
Z=7t- THIE HZ2N 29
S < )
2z | u3Y ) 45 | B8 | Uo | A A0 | yne on
IO o= T T
a OAl 229 AIY VI S Hluet A2 Y #X2 = & 88
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( EtoteAA MEA AS MM Fotied =87t

of7lolA] FEeaA AFAL FENG, TR, BAR 5 HHSA
2% thste] LS TekeaARA TRAA AHA R F G ol

. "ole4 (Hydrocarbonye B4 (O)9F 4 (H) i gE rIsREECIH.
HHEAQ] &otraR ARl HAAVIAYE A, 7HEd, 57, I+ 8
T BT Hiea EgE 5 shuelth 01310} golras 34 F 7] {90
=t A= (aliphatic) oAt HeFE (aromatic) ©@8krA R FLEEHT]
ANE dolpas T2 ARSFPOE a7t ddddd gA QI (alkane)?t
A ZF2LAQA (cycloalkane), o525 <A (alkenes),
(alkynes) 59 725 7HA 1L U om WIS ©dtpds WA 22 -
TR E 7H SREolth AW "®ieas R E o|F = ©AaY ZF
FEfol webA metd A (paraffin), WZEIA (naphthen), 284 (o
TR 28 4= SloH, s eolede of=rEA| (aromatic) 528 BRY
T AUTh

ﬁ
ofN
my,
lI.f,’.li
-0,
112
Ay
—|—4
-0,

H,
H,C™ C\CHg /E\

/ HC™ “\CH
N~ v i ¥
HHHH H,C—CH, HHHH \ﬁ/

Parrafin Naphthenes Olefine Aromatic

[O3 mM-1] Eslie=A EFY XX
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%4“}1/} ks 5‘”3}1“ A& WE}WL g0t} 71940l EordeE &A= T

g St 29 S719°] 20°ColA 2F 17.5 mmHgRIE]l S719°] 17.5

]J’J 42 EET S8k Hl AlZtol ¥ 2 A9 A EA9] A=
39] Yo} tt (Kanegsberg et al. 2011).

Ao gofeo] FolAlth. 8410 Kb 749-e] 44
QL AN 4 Gl ekede] HY) e vehiIth 4% SR o Be g
WK 4 9lomE ot BARCH o &S gk 2tk wakha 849 T
584 AR 89 1 Sk ol29] Bt pHE . A Baledt
29 AP gfonE pHE 74 4 8l thal Kb gLz BRI of B3y
AL odn JeAs XS MY QAR g anHelt e

wseioln] 8AS AT 4 e SEoI
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( Etofead AR ALE MEAYHS| RollZE =58/t

(B 1I-3) XIYE Saiea X

Chemical Name Chemical | Flash Point | VOC | Vapor Pressure | Kauri-Butanol
Formula () (g/L) | (mHg at 20C) (Kb) value
Mineral spirit Mixture 21-54 770 2.0 33-37
Mineral seal oil | Mixture 52 847 0.01 27.5
Kerosene Mixture 65 810 0.4 34
Lacquer thinner | Mixture 7 758 38.0 46
Heptane CsH16 <6 696 45.0 29
VM&P naphtha | Mixture 11.1 739 52.0 34
Hexane CeHia <6 676 137.0 30
Turpentine CioH1s 34 862 134 64
Pine oil CioHie 46 853 1.3 62
D-limonene CioHe 43 841 (2.0 67

7h ot (Paraffin)Al Etspea

Sav} AL BP0 AW GoAS Toke, 02 2L S4B
%3} APOR Ho| Yk WHFAS Wi BE CHyo HEHH 1

71 7k A0 HEk (CHyol ATk, HEhe AA7hso] FgBol] 4404
o 7hao] thRbo] Hgtol), gt 27191 ot (CHy), Bt 3709
mER (CGHy So] Utk ZEWS 714§ AR Qe o3 glor], 4
AAtamEE Be, WAste] ofaket ¥ BaEeR S5 ASsAL
qeotet gAoIA A 93] AAkste] AAGELh ol wetuA)
Hoieat Ao wagt 409 BRI 714 Aeolu, gkt
5~157491 Zlo] 9, 1L o|4o] AL TAR EAfTATE of do] Beraw
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SATIA7F dEtA AZAEo] A= ola (iso) BFgEo] A, Havt AHe R
= 2% (normal) 88HE0] th 1509} normal SFHES 2
Fo1A QIR 11 A9 FE7F 27| diZol A= ‘:1'—
5t AEL X o]AZAA (structural isomer)2} FE

A7F A3 H =7 2ol FYAA ool A %}01

X,
.

|
=
B
E .
|
o
rlo
%

Ly) LHZEl (Naphthene)Al Etsta

et A et vRIA 2 At B ©?At AR YA Sl EoF Ao
EiSlraoln, gha AP} 17| o= AglE|o] Sl= Aol EYCE AIEEYAIRI
T = AZ202Y (cycloparaffin) 02 FEch gi#Z02 ©4aS47}t 5709
AlZE2HE (CsHio), Ba7t 671°1 AlZET4E (CeHi) 501 Ut UZElA
Soleie ARHA 0 g wiebiA| g@eleattt m=Fgo] Won Aol Holut

chpet A% Hofo ALGEL 9t

CH 23 ™ (Oleffin)A EtatA

utetg A 2F UP‘WWE A7t ARERgo R AgEo] Qo B4
ojF Aol £ Sl Zlo] wtiAY} e E4oltt BE CHpl & HAIHT,
=XoEgo] 7] wedl Be =80 295 4l ol vt 7P st
S UAZE oEd (C.Hyol Ao, g FHoA Rl SHBAES
oA gsleadiils REY. SHBA goleie ARt 399 FUREHA
- S5 AREEH Al o] Holu &4 §kof Agtsit
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_4

S gelras 6719 ©a YAE FAE sty o]y BH AE (HA
17 vl @Y 9 o]F & Ao g wiE FAE AAY S 59
A7 2H e AARE dZ2H 4 #+Xolth & [M-29+= ’9.7—‘1 LR
A &Fo] ApF AREE= o] et &A19] A7F Ut itk (Kanegsberg et al. 2011).

Z

WS eSeled A= AR el2 oAl =Z3} Aol olskAo] YAL
=7} Arold JBES Uz &7 w24 ARECH o]gst u|ZA AZA]
amt 99 JEA, YH 2z @ TEZ 13 U2 QAERLS st
o adtdolch AP P IS datps AL A BE 34 /e,
Al=teol EdsHAl AR 4= Sltt. S HEet &7|E F9l AR | 5 AlF
G2 AED o o AR A2 SRS &9 AT o+ A

(B M-4) W5 Baies 87

Chemical | Flash Point | VOC | Vapor Pressure | Kauri-Butanol

Chemical Name | £ 1o () (@/L) | (mHg at 20C) | (Kb) value

Toluene CsHs 7 872 22.0 105
Xylene CsH1o 27 868 5.1 98

Heavy aromatic |\ o 82 930 <10.0 112
naphtha

£ Zoll e gekeaz WA, EFA7
= =
=

4, @t A FolA 2~3% 7F SRE o
QAT IS doleaet I feAle A=A Hes B2 (tan)d o @l
oty 4 WA, E74, ZAAL 7HEY, HFS 8A ol ZHEHL
Aot duzA Fasit. HAde 499 gdadA Aol oAyt
g4dAage] sty 2 e FRE o|FATY A7 BT 3 ©A



=]
Y
H

o
o

VA=Eo] Q1A G FRE Fo] Sirt. WiHe] AR} thal ThRE 7R X|gHEd
oHFsh WAl A Bdo] "t AR /i HEr|2 2|3k 73S EF<lo]
g, 4 G2 (OH)Z RS Hiso] Hct. WiAoA X3k & 28719
BRI Yol wet Q24 (ortho), HIEF (meta), T} (para)E Ws 4= 3Uth
HFZ3} Hlgk= 0 2 B=sh 4= 9Ix|ul A.9.90] JALX], A A
2|5lehs B/ wet thEA] ARE7] o] AA AR e Al
ofg] FF7F E3E o] U&= FHolAY UVCB 42 Tiotal
7t ot gSkea AFHA] AfA BE2 oget RS =3t &
U shte] CAS Mz 2 Agstal Gk, wheba] @A 4bgicl dli‘Zj‘ﬂ (ot
W) & el =R ot FAHFELANA A=l 3
MSDSel| 2 7|4 otA] F=ttd AR FoldS 14sHA] otA |t

Ol

o %
j";
P
i
A

ol
o)
rr 4

(> %0 30 X o
o rlr o
ol

2

AR 2022 AL A ECHA REACHO A&A] =&
56%, & 1,067749 Xa2E AESH 27 JEARE 5 A, U, EF
59 FAER 1252 TRt ol RIFEAUCHE 11-5).

(B II-5) MAME UZE SEXtg § 8 |RoiEE REACH S8 4%

No. 23 CAS No. SE74 ()
1 #HM (Benzene) 71-43-2 669
2 st (h-Hexane) 110-54-3 653
3 E2 (Toluene) 108-88-3 650
4 #EF (n—Heptane) 142-82-5 157
5 AIZ228Mt (Cyclohexane) 110-82-7 59
6 m-3A (m-Xylene) 108-38-3 60
7 HE®#IH (Ethylbenzene) 100-41-4 51
8 p— EL%' gl (p-Xylene) 106-42-3 43
9 ARl (o-Xylene) 95-47-6 43
10 EL%' gl (Xylene) 1330-20-7 24
11 AE[ (Srylene) 100-42-5 5
12 1,3-2EtC] (1,3-Butadiene) 106-99-0
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( Etofead AR ALE MEAYHS| RollZE =58/t

2) gskeaA AAA A4S A L D ot
(1) EtslAR S7IH HF

AR A follEd 5 ARA =404 /e AR HdEEs w©elead
st AfA 24150 EFREdS st @elea &
A7t (E -6, EIM-7). E5F FhdEZolH =
BHolgl 9 1 yZe}l (VM & P Naphtha)E A5t Zsh
AT Y fofiQiAtelw Holdl 9 m yxE= HE|tidEdovt
gt=lo] Qltt. EEFAEES 1,3-FEHd, WA, AEGESHE (A4l 0.1%

=
o1 TRE AN 35l

A

(B M-6) AMOHHY QUK 5 EtslsA 3HeE

mNel | B4 | o8 | B3 | 54

i 25y CAS ¥ | &7 | 22 | 71 | oy | =3
£d | & | Ot | &2 | 22

1 1,3-FEC| 106-99-0 | O O O O O

2 AL 71-43-2 O O O O O

3 INEEEN 110-82-7 | O O - O -

4 NEEET 110-83-8 | O O - O -

5 LS 110-54-3 | O O O O -

6 E20 108-88-3 | O O O O -

7 SEH 142-82-5 | O O - O -

8 AEJ2 100-42-5 | O O O O -

9 V=R 100-41-4 O O - O -

10 | IAAOMRIH =8 | 1330-20-7 | O O - O -
11 | 20/ 2 I L}ZE} | 8032-32-4 | - - - O -
12 AECIE S¥IE | 8052-41-3 | O O - O o)
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(E M-7) 4{A 221

HPV

= x| =2
=215

CONCAWE 2218

Aromatic
extracts

Distillate aromatic extracts
Treated distillate aromatic extracts
Residual aromatic extracts

PAHs

Asphalt

Bitumen, Oxidized asphalt

H,S

Crude oil

Not applicable

H.S,
benzene,
PAHs,
naphthalene

Gasoline
blending
streams

Low boiling point naphthas

(gasolines)

Benzene

n—-Hexane,
toluene,
benzene

n-Hexane,
toluene

Gas oils

Straight run gas oils, Vacuum gas
oils, hydrocracked gas oils and
distillate fuels, Cracked gas oils,
Other gas oils, MK-1 diesel fuels

PAHs,
naphthalene

Heavy fuel
oils

Heavy fuel oil components

PAHs,
HoS

Kerosene/
Jet fuel

Kerosenes

Naphthalene

Lubricating
grease
thickeners

Not applicable

Lubricating
oil base
stocks

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

PAHsc

Petroleum
coke

Not applicable

Petroleum
gases

Petroleum gases,
Other petroleum gases

1,3-butadiene,
H,S

Reclaimed
substances

Not applicable

Waxes and
related
materials

Paraffin and hydrocarbon waxes,
Slack waxes, Petrolatums

PAHs

Not
applicable

Sulphur
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)l
e
1o
40
_Q:I:
o
|l
|.|-
]
ol
N

2 B4 AR A EAFFo] 78.11~106.2, E=30]
68.7~145C & &AFo] Wil F=70] 150T v[gtel 3ty Aol (&
I1-8).

No =3 CAS No. | =Xz S7IH cei
(mmHg) ()

1 EHI M 71-43-2 78.11 74.6 (207C) 80.1
2 AZ22M 110-83-8 82.15 77 (25C) 83

3 INEL=C1 110-82-7 84.16 168.8 (21C) 80.7
4 D=l 110-54-3 86.18 153 (25C) 68.7
5 =5 108-88-3 92.14 22 (20%C) 110.6
6 SNEL 142-82-5 100.21 46 (25%C) 98.4
7 AE[ 100-42-5 104.14 9.6 (25%) 136.1
9 A 1330-20-7 106.16 7.99 (25%C) 138
10 =T 100-41-4 106.2 6.2 (25C) 145

71 I

HIAl (Benzene, CAS No. 71-43-2)2 7F&EHT} v WAYZ} L= 7419
H3k A2 EAEF 78.11, 371 74.6 mmHg(@20T), #+=4 80.1T,
T 0.879°1t}. &7] o= HA SEEHT =0 & 4o|A| &1 &0 & =
3 A
)

3 E4oltt. ¥iFlo] 38715 B9l LE&EHH AFAE AL = Slof &=,
o

+m

o, &

715, whE AHe, 78, BE, &9, 7o) AEVF UEE 5 e kR
SUY B ALY Agel ol = 3tk 23A #Alt FF= VA
=59 752 JAlste] HE, B HAT, oW 4T So= oo
= Ut e G ARl I Tl Hhol Al FH B7IRE LS WERo]
A & Qlnh A2 IEE oA Ee 2 1A, AAAIERC|Y] &

w
o



AlZZ29A (Cyclohexene, CAS No. 110-83-8)2 E&3t o] Y= FA9
TR AR 2AF 82.15, Be=A 83C, T71Y 77 mmHg(@25C), ¥e
0.81121 Ao =2 019}’\3 E4oltt. 387|€ B9 =E2HH AT =

=
S oolow TR =EEE /1Y, ATE, FE AP, 22 5O U
S otk WEU ko] AET A9 A AT, 2A, F52 dod 4 Ut
o

[ARC HEA ERos XS o] QQA] ¢t

o) A2 2SI

AlZZ234F (Cyclohexane, CAS No. 110-82-7)2 22315 F= HAY}

H]5E WA U 80] A2 Bl 84.16, 271 168.8 mmHg(@21T),

=4 80.7C, 4k 0.77¢% Aol &2 A =Holth. FFAAA

s ﬂiﬂi ﬂ%}tﬂ 5 oi7lz UH dor|a -fi—i% S04
. AT

LA =
A9 FEe A= —rX}E‘: 80.18, 57]‘” 153 mmHg(@ZS ), #=4 68.7C,
o ol Edolt}, waSlARS. Auf

goslol A4 TS o 4 UoH FYT 49 AgUFo] BHRAL
55 @)%, 550 AT 4 Uk AN BF A 1EwFRoIA



( Etofead AR ALE MEAYHS| RollZE =58/t

}\(l)q A] E/\(-)] 5+

-

o

o]

xS,
)

22 ERE0] 9lon IARC IU=4d Efolle =

M{

o] dAZ Fole= & =] EAT f7]8 o= & m=rt BEXSF 92.14,

22 mmHg(@200C), =34 110.6C, ¥x 571 5ol €4
o B0 & & sk EZoltt ERQL 557 ¢ mHE 53
=
=

=

T2 o olon, dutdog A Esjdoh 37 FY =
=
—

=
H
oy
o
=2

240737 £40] 7V el ofxele, £%, 7198 A, &l Fst W%,
A, A8R7 2L B4o] Uehdth THER LEES thi o4 AH
A7 ¥ 4T APAA olF 4 Atk RN BR A

El rlob fo ofN mor ofN ofN
oo Hr ® r?j‘

6

&

O

w O
!
I
=2
X

"
I

d
oA A=A L& 28 EFFo] ?lon JARC ¥I=2 &

= =
oz Qo] S dorle Aer ERdP] o 2R wRE

HE) R
%t (n-Heptane, CAS No. 142-82-5)2 S8R9 22 WAIZE U 749
WA 2 EAF 100.21, 3719 46 mmHg(@25T), #+=4 98.4C, H& 0.684%1

5} dAFlolct. EUSHH TE7|0] AFS & 4 Qo] 71A, AZFE, I A3

59 F40o] Yetd 4= ot Ik & Yt F5, oAEe, &2, &
s AAA S0l TAY = leH, Y] =g Al AAC Y%= E
A Az =E2HH FAH)] SHLEE 559, @IS, v, d2,
23esEs, AS AEH, 24, gAE"ol Ak AR HE2 wEdS
FEE 4 9leH, A Fe] F92 stk HES €2 5 QlH IARC
ot ERole ZgEo] A gt



Af) AEH

na g glo] fF|E BRI 104.14, 2719 9.6 mmHg(@25C), B
98.4T, W 068491 QUM AAolc}. FYSH 5FE A3ste] QT A2,

714, AR 22 44 79 &+ o AeER lcg—‘»]“ﬂ 5, 03712
AN
T

AEd (Styrene, CAS No. 100-42-5)2 @&l AF=Z01 WA 7l Y=

A (Xylene, CAS No. 1330-20-7)2 &&3 QA7 U= FA0] Bt
HAZ EATF 106.16, 371Y 7.99 mmHg(@25TC), #=4 138C, 2
0.86°It;. FAAL oF &= I E AFEE AF5HH E%Eﬂ FAAS
SE5e AR AAAC el Aot ZAHZ o-ZAA (CAS No.
95-47-6), m-3Ad (CAS No. 108-38-3), p-ZAd (CAS No. 106-42-3)2]

3%9] o|4AA 7} 9y Ao wWEw =4 3L o-FAd, m-IAE,
p-343 Ex A 711 st BUe] E3hEol tal $UsHSICE IARC R
S|4 Group 302 AXLY B Brt BAR EFHo| ok

Ap) Of I

ogHlAl (Ethylbenzene, CAS No. 100-41-4)2 wW1eF WA L= FA19]
K= AT 106.2, 371 6.2 mmHg(@25C), #EH=4 1361c A
0.87°I%. &Y Al &&71E A=5te] 713, /1%E, HAF &
o, sk g E25H 58, oAHE, &5, TH T2
AT 4= Qlvh. = g 7o JEA| A= 4oy A7 =22 8BS
=]

=
ARl 9= T & Ao FEd-AEd S 23 L8 E oA T

P

33



( Etofead AR ALE MEAYHS| RollZE =58/t

& 22 BEFEo] 9o JARC HIEd EFoA Group 2BE UAIHY

o=l 2 ERE0 AT

Q) Ui Foti=® Md

No.| 2R | CAS No. | -2 & (PPm) Q3 s
TWA | STEL (%)
1 Gl 71-43-2 0.5 2.5 %%%éAa SOH%AQ"HE 0.1
2 AZE2SM 110-83-8 300 - - 1.0
3 AZ2Z2SA 110-82-7 200 - - 1.0
4 S 110-54-3 50 - MAIZEM 2 Skin 0.1
S 24 108-88-3 50 150 MA=H 2 0.1
6 SIEt 142-82-5 400 500 - 1.0

wory 2, MAIEA

7 AER | 100-42-5 | 20 | 40 S o 0.1
8 A 106-42-3 100 150 - 1.0
VIELI 100-41-4 100 125 ety 2 0.1

X TWA (Time Weighted Average concentration, AZPVIEHACET|E)
STEL (Shor-term Exposure Limit, TA[ZI=E7|ZE)
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3) g3teaA AFA AHE ARFE S A
(1) Etstead MAHM AHZAE] ZAL

20218~2023 S0 AEH AU 6,5187142] MSDS 218,253 &
AEA] 2 oeotE= AlE 5 A4 &840 SFE AlES W= st

4 MSDS Al Al A"t AlEe &&7F 18&LsFiA A2023-9%
SetEde] EF3A 9 SAMAEAAEC TR 7|Eel (EE 5
SEEFAANA =% 7Y ﬂﬂ;‘i’, Has 1 AYAT, A 2 AEA
< ol sty sigste AlE=
9,588710] sfF=%ltt. 11 ¥ ECHA EACHOﬂH A8A 2 AlEA Ee=
#0]= ‘naphtha & ANEE= &4 9 v]= 334 (Environmental Protection
Agency, EPA)OA Q¥F = FA

=
| Y422 58EH 92 EZ4(petroleum, coke
4 coal EA)E AMSt] AFA =4

55%= A5ttt (& 1M-10).

(B MI-10) 4|7 31822 25 % ECHA Ry £&

ot 23y CAS #& | ECHA CLP X3 28  Note*
Solwotd = 1
g | Naphtha (petroleum). | 5901 419 | mapmsioley 722 18 P
heavy straight-run Hfoby 712 1B
Solwotd = 1
g | Nephtha (petroleum). | g4741 5.0 | wapymvioieiy 32 18 P
ull-range straight-run Hforb 71 1B
Swotd =
3 | Naphtha (petroleum). | 501 45 4 | mumm w0y 72 181 P
light straight-run Hfor 71 1B
Swotd =
g | Naphtha (petroleum). | 5711 g5 7 | apymeolely 72 18 P
heavy alkylate gropM 121 B
Swotd =
5 Naph.tha (petroleum), 64741-66-8 | MALX |E OIOJM a2 1B p
light alkylate N 12 1B
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( Etofead AR ALE MEAYHS| RollZE =58/t

i =249 CAS HS ECHA CLP £33} B& Note*
EoRolg F=E 1
g | Nephtha (petroleum). | o/0/y o0 4 | apqmeojeiy 72 18 P
Isomerization Hrory TE 1B
S2RNg =2 1
7 | Nephtha (petroleum). | /011 o4 | mapqmeiojey 72 18 P
solvent-refined light Hrobd T1E 1R
=20 O L
Distillates (petroleum),
8 | solvent-refined heavy | 64741-88-4 2ed 7= 1B L
paraffinic
Distillates (petroleum),
9 solvent-refined light | 64741-89-5 48 2 1B L
paraffinic
EoRolg F=E 1
10 | Naphtha (Ee“o'e“m)’ 64741-02-0 | MAIMZEOIRY 22 18 P
solvent-refined heavy atopy 18 1B
S2RNg =2 1
11 | Naphtha (petroleum), | g/201 20 4 | maigmeiojeisd 22 18 P
Isomerization sforM 12 1B
goRolg F=E 1
19 | Naphtha (pf.e”o'e‘?m)’ 64741-84-0 | MANEHO|MN 12 1B P
solvent-refined light atopy 18 1B
Distillates (petroleum),
13 | solvent-refined heavy | 64741-88-4 48 2 1B L
paraffinic
Distillates (petroleum),
14 solvent-refined light | 64741-89-5 44y 72 1B L
paraffinic
S2RNg =2 1
15 | Nephtha (petroleum), | /711 65 o | mapymetojely 22 18 P
solvent-refined heavy HIObM T1E B
=20 O L
Distillates (petroleum),
16 | solvent-refined heavy | 64741-96-4 2etd A2 1B L

naphthenic
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o1 =l CAS ¥15 | ECHA CLP %3 22  Note*
17 Extracts, petroleum, 64741-98-6 _ _
heavy naphtha solvent
Extracts, petroleum, a0 _ _
18 light naphtha solvent 64741-99-7
Hydrocarbon waxes
19 (petroleum), 64742-42-3 - -
clay—treated microcryst.
Distillates (petroleum), Al PSy—
20 hydrotreated middle 64742-46-7 =< 7= 1B N
Distillates (petroleum), Zo0l|o=
_NT7— SO0|95IM 1 _
S0URMY &2 1
22 | \aphtha petroloum). | 4745 460 | wamimwoizy 72 18 P
ydrotreated heavy sforM 12 1B
Sowod 7= 1
23 Nipgtha (petéo'l?“r:“)’ 64742-49-0 | MAIMEHOIHN 72 1B P
ydrotreated light sropy me 1B
Distillates (petroleum),
24 hydrotreated heavy 64742-52-5 gdgd 7= 1B L
naphthenic
Distillates (petroleum),
25 hydrotreated  light 64742-53-6 gdyd 12 1B L
naphthenic
Distillates (petroleum),
26 hydrotreated heavy 64742-54-7 48 2 1B L
paraffinic
Distillates (petroleum),
27 hydrotreated light 64742-55-8 44y 72 1B L
paraffinic
Distillates (petroleum),
28 | solvent-dewaxed light | 64742-56-9 48y 2 1B L

paraffinic
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t

( EtotrAd] MZN A MEAYS RollEd =ET7
rlEl =29 CAS ¥S ECHA CLP =3} 2% Note*
29 | Slack wax (petroleum) | 64742-61-6 2ed 7= 1B L
Distillates (petroleum),
30 | solvent-dewaxed heavy | 64742-65-0 d24d 7= 1B L
paraffinic
Sowod 7= 1
31 thph;ha ﬁgeﬁfO'julmi; 64742-73-0 | MANZEHO|RIN 22 1B P
ydroaesulturizea lignt dfobM 12 1B
Kerosine (petroleum), Zolo=
_Q1_ S0|0Q50IM 18 -
32 hydrodesulfurized 64742 81 0 = |_‘ITOHO —_IJ';
S0rotd 7= 1
MAMZHO|EE =2 1B
33 | Naehtha (petroleum), | o)5) g9 Yory 1 1B P
hydrodesulfurized heavy SR ERA S A (41
E) #&2 1
Solvent naphtha S0URMY &2 1
34 | (petroleum), medium | 64742-88-7 | SXEXNEI|ISH(HI= -
aliph. E) #&2 1
S0rotd 7= 1
g5 | Sohentnaphtha | g150) g9 g | waNmHOIRN T2 1B P
(petroleum), light aliph. sfory 5 1B
O o [LE
Solvent naphtha
36 (petroleum), heavy 64742-94-5 S0qaid &2 1 -
arom.
Sowod 7= 1
g7 | Solventnaphtha 1 g100 o5 6 | manmsolpy 72 18 P
(petroleum), light arom. sfory 5 1B
O o [LE
Solvent naphtha
38 (petroleum), heavy 64742-96-7 EQIRHA T2 1 -
aliph.
Paraffins (petroleum), o _ B
39 normal C5-20 64771-72-8
Aromatic hydrocarbons, oo _
40 C9-17 68333-88-0
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rlEl =29 CAS HS ECHA CLP x3} & Note*
Distilll.atﬁtsd(.pf.‘ilro:eum), Solosy Ts
41 ht Sletiare 68410-97-9 | MAMEHO|YN 72 1B P
hydrotreating process, HiOtA 1
low=boiling =dd 7= 18
Disti(!llatfzs (tpztrﬁleum), Solosy Ts
42 yeroreared NS | 58410-98-0 | MAIMZHO|Y 12 1B P
naphtha, deisohexanizer HIOKA 1
overheads 2Ha 7= 1B
Qletd7tA &2 1A
Petroleum gases, Cor TATAM(YFI1A)
43 liquefied 68476-85~7 | yyamsioay 72 18 O U S
gdYH = 1A
OIStM7IA FLE2 1A
Petroleum gases, Con TATA(YFI1A)
a4 liquefied, sweetened 08476-86-8 MAMEHO|EE 7= 1B US
gdAd A2 1A
45 Alkanes, C4 68513-65-5 - -
Aromatic hydrocarbons, o 3 3
46 | c12-20 _540F gooF | /09571778
Lubricating oils
(petroleum), C15-30, _oA_ HIORA| 115
47 hydrotreated neutral 72623860 =dd 7= 18 .
oil-based
o CISATIA TE 1A
48 Ethane 74-84-0 TOIA(QETIA) U
o o OlsHTIA TR 1A
49 | Propane, liquefied C3H8 74-98-6 TOITIA(QETIA) U
Qlatd7tA &2 1A
ol TATIAMRYFIA)
50 Isobutane 75-28-5 MAMEE0[A 15 1B C,U, S
dad #2 1A
Qlakd AH 2 1
S0URMY &2 1
51 Pentane 78-78-4 EFENYIISI0 3 -
LE) 72 3
USRI 72 2
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( Erat A A

X ALE MIEEES RollZE =587t

i =224 CAS ®& ECHA CLP =3} 2% Note*
59 Paraffin waxes and 8002-74-2 B B
Hydrocarbon waxes
53 Kerosine (petroleum) 8008-20-6 EQIRHA T2 1 -
54 White mineral oil 8042-47-5 _ _
(petroleum)
Sewod 7= 1
MAMEHO|EE 7= 1B
55 Stoddard solvent 8052-41-3 gdyd 12 1B P
SHENY|S (0=
E) #&2 1
*Note C : &2 R7I2HE2 E4 O|4EA FE{o| m2t O|EEX S 2et=2 MiHE 4+ U
0] 4% Segx= oig =220 4 O|4EXIX| OldENQl ==X 2to
BA[oH{OF ofLt.

Note U @ AIZO| EAIE [} 7tAE FFItA, HSIIA HSHSIIA E= Zoli7tA F otz
EFE0{0F oftt. SiE &F= 7tA7F ZEE S2H HEf0 T2t Ti=A X|FE0{0F
oIt

Note S : O] &2 M17=(ESM19 MM1 3FI)(HEHI)N M2t S QF6HK ¢S =k
UL

Note P : X0 0.1% w/w O|2F HIFO| SR U=z A= HOIEH, UAY =4 E=
MAME HO|EY SH2 27 EQVt QiTh. S20| YY=E=E E= SHH0| RY
=22 25X = 4% At EUXRXZ7F H&ol0f Bttt 0] A2 Part3
o EF =g Y R SHHT M=

Note L : IP346 "0\ RER 7|7 ¥ OtAZHO| gle MR 229 et s 22 2%
- CHEMEZA0[E"0 M2t 55 Al 2201 3% 0/2t2] DMSO F&20| Z3fH AC=
SRIECHH, ¢ty S22 Y ERUt gl o] 11 A Part3e] E4 =gt
QY Ff SHU T HEEC

Note N @ M| A O[H0| YAXN UL, MitE HF0AM LE 20| YA=HO0| OfL|2t=
20| UYSE = ULH LAY S22 EFY RVt gtk O] F4 A2 IIE 39
£4 5 2 R SHO2 MEHLC

Note K : S&0i| 1.3-2ECIAM0] 0.1%(w/w) OJ2F SRE0 Uz A2E SARIFH, Ly =22
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EE MAMZ H0|2Y SU2 228 W} gir), SU0| YYSHR T SO0
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H
_

ol MSDS A& Al 71t £4 FRE 7|20E AfA £49 UnEE
Fe A3t 43970|Utk (& M-11)

Xl Sie =]
2R OF

(& 1I-11) HE MSDSS| 8E % 497 23

o, - MSDS A2 47 83 2%
A 9,588 439
1 SLEETH 4,669 77
2 | Hi3sEENAA 1,635 29
3| ME % MEA 5,042 372




( Etofead AR ALE MEAYHS| RollZE =58/t

£ A7 B4 &F oF 24 23 7P gol &Rd A9A4 B2
SaAE)E AEYAS (CAS No. 64742-47-8), 4 2H ZHAUIE (CAS
No. 64742-48-9), Z4axg® AAYUZEL (CAS No. 64742-49-0)
—’:::—H,ﬂEl%EE} A4 WFEIFFE (CAS No. 64742-95-6) , SHEUIEF $7
& (CAS No. 64742-94-5) 50|t (& IM-12).

(B M-12) HE MSDSQ| M{A 2FH &f

No. =224 CAS No. M=
(Ca)
1 Distillates (petroleum), hydrotreated light 64742-47-8 158
2 Naphtha (petroleum), hydrotreated heavy 64742-48-9 107
3 Naphtha (petroleum), hydrotreated light 64742-49-0 58
4 Solvent naphtha (petroleum), light arom. 64742-95-6 34
5 Solvent naphtha (petroleum), heavy arom. 64742-94-5 28
6 Naphtha (petroleum), light straight-run 64741-46-4 10
7 Naphtha (petroleum), light alkylate 64741-66-8 10
8 Naphtha (petroleum), solvent-refined light 64741-84-0 10
9 Kerosine (petroleum), hydrodesulfurized 64742-81-0 6
10 | Naphtha (petroleum), hydrodesulfurized heavy | 64742-82-1 5
11 Solvent naphtha (petroleum), light aliph. 64742-89-8 3
12 Kerosine (petroleum) 8008-20-6 3
13 Solvent naphtha (petroleum), heavy aliph. 64742-96-7 3
14 Naphtha (petroleum), heavy straight-run 64741-41-9 3
15 | Naphtha (petroleum), hydrodesulfurized light | 64742-73-0 2
16 | Naphtha (petroleum), full-range straight-run | 64741-42-0 1
17 Naphtha (petroleum), isomerization 64741-70-4 1
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4) &3t 2A AHA MSDS AH nhot
A 245 SRt g AAAE FESEL e 4571 AR
AARFSH RS BAlo] Ahg AR} T HGA BYS 2ABgH
(3 IM-13).
(B M-13) AIGE FF HME MSDSQ| MeA X &gss
AI-%JCQ’ ZL0H MNEH %nl'-?r%r
HI_-I§ I-"Eo ST o CAS No. (%)
1 Cleaner Trisoh Light naphtha solvent extract 64741-99-7 | 10-20
101N (petroleum)
2 V-3 SAXEE ZE Z2H (MQ) 64742-47-8 | 100
Naphtha (pgtroleum), heavy 64741-41-9 | 45-55
straight—run
3 PT(HRIES)
Naphtha (petroleum), 64741-91-9 | 45-55
solvent-refined heavy
Distillates (petroleum), e
4 CLEAN 100N hydrotreated light 64742-47-8 | 100
sAEEE S HEE (M]) 64742-82-1 | 70-78
6 | TOL T | saxee 21 met 559 (49) | 64742-55-8 | 12-16
AAFE|E FALR (MQ) 64742-57-0 | 5-14
LIZE (MR) sAXM2E =2H 64742-48-9 | 77.1
SO|IEEXNZ = = o2t M7
ol0|EZX I;Ezs Of HH ARA 64742-54-7 10
; Rustilo DWX SHI=
o1 SI0|IE2X2|E = Ot MS7
ol0|EZX I;Ezs Of HH ARA 64742-54-7 | 175
311'7|Tr
SAXE|E SE UHEH HHF (MR) | 64742-52-5 1
SAMEE ZH ZHe (M9) 64742-54-7 | 70-80
#8 NP-3-2/A100 :
hydrodesulfurized heavy naphtha | 64742-82-1 | 15-20
4o | BW RUSTOP sAXME|E SH HEE (M]) 64742-48-9 | 80-90
P-SV(A) SAXEE =2 Oiet 208 (M) | 64742-54-7 | 1-10
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( Etofead MER ALE ML RollZ2E =&

)=
S

A _— . stoat
HI_-I§ I-"Eo o O CAS NO. (%)
SAEESHE FAE LHIE (MR]) 64742-73-0 | 75-85
#10 JH-SOL -
AN = FE UZE (MR) 64742-49-0 | 15-25
} AN E FE UZE (MR) 64742-49-0 50
#11 MNIZIH|
T-Naphtha 64741-46-4 | 50
AN E FE SRY (MR) 64742-47-8 | 70-80
mz | ANVTST | saxeie 53 merm 559 (49) | 64742-54-7 | 10-20
SAMEE TR (MR) 64742-57-0| 0-5
w2 | ANTRUST AaRIE 2R Z20H (MQ) | 64742-47-8 | 92-98
#13 | KD CLEAN 60 AN E SE UZE (MR) 64742-48-9 | 100
#14 WD 707 AN E SE UZE (MR) 64742-48-9 | 100
#15 M| /AL AN E FE UZE (MR) 64742-49-0 | 100
#15 Of| LI (ALY ARLE} 64741-46-4 | 98
#16 ANTIRUST AN E SE UZE (MR) 64742-47-8 | 75-85
303D SAXMEE £ TRHH 29 (MQ) | 64742-54-7 | 0-10
AN E FE UZE (MR) 64742-49-0 50
#17 CR-60
T-Naphtha 64741-46-4 | 50
#18 T MIZH| AE X LtZEL 64741-46-4 | 100
SK-ISOL-H,
#19 TECTYL FAaXMEE SE UIZEH (MR) 64742-48-9 | 100
CLEAN 660M
#20 | BW RUSTOP FAaXMEE SE UIZEH (MR) 64742-48-9 | 75-80
P-260 SAXMEE £ TRHH 29 (MQ) | 64742-54-7 | 5-10
TECTYL AR olzial LITE A
#21 CLEAN 650M A% Uzl LDE} 64741-66-8 | 100
#22 | Topasol p-140 Naphtha (petroleum), light 64741-46-4 | 10-30
straight—run
TECTYL s
SAXE|E FE LIIE (MR —48-
#23 | - EAN 6BOM 2AKE|E =E LIE (MRQ) 64742-48-9 | 100
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il N CAS No. if;"’*
123 | ooe o | aanziE 3E 5RY (49) | 64742-47-8| 100
123 | ppces b | AANIE BT UDE (49) | 64742-48-9| 100
#23 | TECTYL 101 AAKEE ZE LIIE (MQ) 64742-48-9 | 35-42
C11-15, isoalkanes 90622-58-5| 84.5
4pq | Rustilo DWX SR2 (MR), 2AA SHE St | 64742-65-0| 3
180X sAaM2|E 3 02t SR (M) | 64742-54-7 | 3
SAME|E AT LIDE S20 (MQ) | 64742-53-6 | 1.8
#24 CR-100(K) C8-10 (Isoalkanes, C8-10) 68551-15-5| 100
#25 | NEOZOL PCB BRUZSHIIE} 64741-66-8 | 20-50
#26 MIZ{H-S BR|UEMQLITE} 64741-46-4 | 100
AAKE|E AR Z2o (M) 64742-47-8 | 55-65
#27 ) YUSOL B12 Alkanes, (C=10-14) 93924-07-3 | 10-20
AAKE|E AR Z2o (M) 64742-47-8 | 10-20
#27 YUSOL DW C8-10 (Isoalkanes, C8-10) 68551-15-5| 40-50
C9-11 Ot0]AYZH 68551-16-6 | 30-40
AAKZE AR HES (M) 64742-47-8 | 35-45
w27 | DO SARZIE RAR (M9 64742-57-0 | 20-30
Petrolatum 8009-03-08 | 15-25
SAXMEE FH IPH S5H (MR) | 64742-64-7 | 5-15
#27 Rg_sggp C9-11 Ot0|AYZH 68551-16-6 | 35-45
C10-13 0}0|A X7t 68551-17-7 | 35-45
#28 HD-100K AAKEE ZE LIIE (MQ) 64742-48-9 | 100
#28 Kerosene Kerosene 8008-20-6 100
#28 | DH CLEAN E SAMEE ZH ZRY Me) 64742-47-8 | 75-85
AN E G SR (4R) 64742-47-8 | 80-90
#29 ] YUSOL N80 C9-11 O0|AYZE 68551-16-6 | 10-20
#29 CLEANET C12-14 (OFO|AQLZH 68551-19-9 | 70-80
#30 | DH CUT 540 | sAM2|E ZE Ot S8 (M9) | 64742-55-8 | 35-45
431 ANTIRUST SAMEE ZH ZRY Me) 64742-47-8 | 80-90
220C AAKE|E AL (M) 64742-57-0 | 5-15
#31 DHBSSLEAN AAKEE ZE LIIE (MQ) 64742-48-9 | 100
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( Etofead MER ALE ML RollZ2E =&

)=
S

il =g CAS No. | BN
ANTIRUST 10,
#32 | DH CLEAN FaXelE 3 SRY (4R) 64742-47-8 | 90-99
800H
FaXe|E ZE S5 (MR) 64742-47-8 | 61-68
wz2 | CLE P I oaneie 2wt 3891 (499) | 64742-55-8 | 4-10
SHE-YAE & o YMe (Me) | 64741-88-4 | 1-5
433 RUSTOP SAXMEE ZH SR (M) 64742-47-8 | 60-70
P-325N sAM2|E 2 o2t S3Y (4R) | 64742-54-7 | 10-15
432 ANTIRUST SAXMEE SH LHZE (M) 64742-48-9 | 80-90
303DA SAXNZE TALR (MR) 64742-57-0 | 3-13
435 SUPER FaxeE ZE g (M9) 64742-47-8 | 85-90
COROBAN RZ | #Ax2|E SF Ii2tH MK (MY) | 64742-54-7 | 5-10
436 RUSTOP FAaxE|E 2 SN (MR) 64742-47-8 | 75-80
P-DVAS AAKEIE FAFS (D) 64742-57-0 | 15-20
SAXMEE ZH SFY (M) 64742-47-8 | 61-68
w37 | LD I aneie 2wt 3891 (499) | 64742-55-8 | 4-10
SHE-FHE S I HHR (MR) | 64741-88-4 | 1-5
#38 | Rustilo DWX LZE (MR) $252E 83 64742-48-9 | 89
30 sAaX2E 3 LD YK (M) | 64742-52-5| 1.6
#39 HD-60 FaXEE S HHg (MR) 64742-46-7 | 20-35
Faxe|E ZE oM YHe (MR) | 64742-55-8 | 20-25
w2 | 900 SAH2E ZE AR (MR) | 64742-47-8| 90
#44 Dg'ffggb C13-14 Isoparaffin 64742-47-8 | 1-10
HHE EHIA | Solvent naphtha (petroleum), light
#45 CLosons P aromgtic 9" 64742-95-6 | 10-25
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2. EtSlAA MAH AR ARIE SEEA Y =E Tt

D g3teaA NAA AR 4 AR

Bsla AHAE AL ARAE 70 AAEE ARt e
Zg A%, 714, RE S AT AT @ [1-14).

(B M-14) NZHI A% 22

A1 <E2 R4z SERE | GRRlA
A x2 HEY xf 650 5
B | =W HEY | BRI 1157 :
C | 3sAmg MEy | opmE 79 5
D sofel HEY | =wof 370 |
E | nsawE Hzy | NsAwE 74 :
P usxeE Nzy | Rsaes 148 5
6 | swmmzy | SUM 230 0
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( Etofead AR ALE MEAYHS| RollZE =58/t

2) 8% ABAA L =25E 24
(1) Bteledd MAM AE AT U2 X Az JHFH
70 g3AMzE MF HE

A AL % 1059 AAAE AL oF MSDSE Sustoict
(& M-15).

(B I-15) 2 MAH 2 =

o
=5
s | ws | TR sz amm Aol
HS
A NS S LuFex Cleanet [* AZY0|H 2At & HAX
PS|EN EU330 WA Ho AE
o x| S2 Yusol-DW o« AT 0| 4 BAF & AHX
M s3 Yusol-BT2 [ 7&A, 37I0AE X8
C AT s Tectyl Clean |* &2 L 2At
I [E 650M « 27| HE
H| _ ==
D A S5 HD-100K | 555.x
e PN I=E= 6 Tectyl Clean  |» AZ0] A 2At
PN ES 660M e L7|HX
S7 Antirust 25
NN ==
F HE S8 DH Clean 800H |, A7 R
S9 Tectyl RP361
SE|A 23 F A
G HE S10 Tectyl RP361 |, 25 XA
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L) 71 & M= M7 =
Apialc) ZkzE Aol 9l X|e AlE 57K & 3579 AlES ety TR
ZAbHAH (& 1-16).

(B M-16) A2xHH 2™ Y M3 e

o | N2 | ZH o MHSZ | MEAR | 29
L I S (L/min) |  (min) L
Al 4@l M 73.32 360 26.39
A2 7421 AA 74.91 360 26.97
A A3 742l ks 75.66 360 27.24
A4 4@l M 76.66 360 27.60
Ab 742l M 75.96 360 27.35
B1 il S22 A 73.69 360 26.53
B2 PN 22 4559 360 16.41
B B3 PN 22 76.50 360 27.54
B4 PN 22 76.64 360 27.59
B5 PN 22 76.47 360 27.53
C1 il = 75.05 360 27.02
C2 7421 = 77.06 360 27.74
C C3 7421 = 77.19 360 27.79
C4 il = 78.34 360 28.20
Ch 742l = 79.47 360 28.61
D1 il TE 75.20 360 27.07
D2 A4 TE 77.32 360 27.83
D D3 XY TE 78.53 360 28.27
D4 XY TE 78.01 360 28.08
D5 PN TE 78.90 360 28.41
E1 742l CNC 7t& 75.38 360 27.14
E2 X4 CNC 7t& 76.57 360 27.57
E E3 A4 CNC 7t& 77.89 360 28.04
E4 X< CNC 7t& 77.64 360 27.95
Eb X< CNC 7t& 76.86 360 27.67
F1 742l CNC, MCT 73.71 350 25.80
F2 742l CNC, MCT 76.06 350 26.62
F F3 742l pES] 75.77 350 26.52
FA4 il At 77.42 350 27.10
Fb5 712l CNC, MCT 76.49 350 26.77
G1 PN ANA 75.30 270 20.33
G2 A4 M 70.73 270 19.10
G G3 A4 M 75.97 270 20.51
G4 A4 NA 76.96 270 20.78
Gh A< NA 75.96 270 20.51
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WﬂD
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_._._ND NDD
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ND
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ND N
o ND N
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.AaﬁND ND
ND NDD
NWD Z| =z
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ND ND
ND
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@__MQ NNWD
_32 ND
Soo ND
SA. ND
S| B3 :
S_/
Soo
890
81
w

ND :
© N
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Lh) 71 & M= 24 21t
371 T A= 358 27t foledS RSt Al it (& 1M-18)
(B -18) 37|15 Mz 242
A= AE=E | ANEZE | =F - U=
e HIH s | sAF | Sl S0 | FE | AEH | A I
A1 ND ND ND ND ND ND ND ND ND
A2 ND ND ND ND ND ND ND ND ND
A3 ND ND ND ND ND ND ND ND ND
A4 ND ND ND ND ND ND ND ND ND
A5 ND ND ND ND ND ND ND ND ND
B1 ND ND ND ND ND ND ND ND ND
B2 ND ND ND ND ND ND ND ND ND
B3 ND ND ND ND ND ND ND ND ND
B4 ND ND ND ND ND ND ND ND ND
B5 ND ND ND ND ND ND ND ND ND
C1 ND ND ND ND ND ND ND ND ND
C2 ND ND ND ND ND ND ND ND ND
C3 ND ND ND ND ND ND ND ND ND
c4 ND ND ND ND ND ND ND ND ND
Cb ND ND ND ND ND ND ND ND ND
D1 ND ND ND ND ND ND ND ND ND
D2 ND ND ND ND ND ND ND ND ND
D3 ND ND ND ND ND ND ND ND ND
D4 ND ND ND ND ND ND ND ND ND
D5 ND ND ND ND ND ND ND ND ND
E1 ND ND ND ND ND ND ND ND ND
E2 ND ND ND ND ND ND ND ND ND
E3 ND ND ND ND ND ND ND ND ND
E4 ND ND ND ND ND ND ND ND ND
E5 ND ND ND ND ND ND ND ND ND
F1 ND ND ND ND ND ND ND ND ND
F2 ND ND ND ND ND ND ND ND ND
F3 ND ND ND ND ND ND ND ND ND
F4 ND ND ND ND ND ND ND ND ND
F5 ND ND ND ND ND ND ND ND ND
G1 ND ND ND ND ND ND ND ND ND
G2 ND ND ND ND ND ND ND ND ND
G3 ND ND ND ND ND ND ND ND ND
G4 ND ND ND ND ND ND ND ND ND
Gb ND ND ND ND ND ND ND ND ND

ND : Not Detected
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( Etofead AR ALE MEAYHS| RollZE =58/t

3) gskeaA AAA AR AR FelEd

(1) 2MZ00 o2 =5 Tt

EE5E {7t

AR} 57 T Alg 2ot woledo] HEER Gt ARgelA

S H3E AFA MSDSY AR 9 SRS

AT (B 1M-19).

(B M-19) MAH_C TYHE ¥ &

- o

N=Zd =249 CAS No. %)
LuFex Cleanet Alkanes, (C=7-10)-iso- 90622-56-3 | 99-100
EU330 (2)-(9-Octadecen-1-ol, (2)-) 143-28-2 0-0.5
oro|Aag?t, C8-C10 68551-15-5 40-50

C9-C11 Oo|AaYZt 68551-16-6 30-40

Yusol-DW SAMEE ZH ZFY (MR) 64742-47-8 | 10-20
S-St 589-34-4 2-4

2-HEalAt 591-76-4 1-3

SAXE|E HE ZEH (M) 64742-47-8 55-65

Yuso—-BT2 OlEt= 64-17-5 20-30
Alkanes, (C=10-14) 93924-07-3 10-20

Tectyl Clean 650M 4aF UZst LITE} 64741-66-8 100
HD-100K FAXEE S LHEE (M7 64742-48-9 100
Tectyl Clean 660M 2AXE|E =E LHTE (M 64742-48-9 100
FaxeE ZEH SFY (M7 64742-47-8 85-95

Antirust 25 e AR 24 61789-86-4 0-10
AARIZE TS (MQ) 64742-57-0 | 0-10

DH Clean 800H SAMEE 5 UZE (M) 64742-48-9 100
SAXE|E HE ZEH (M) 64742-47-8 61-68

sAaxe|E FE ot SR (MR)) | 64742-56-8 | 4-10

e AR 24 61789-86-4 1-5

Tectyl RP361 SHE-FHE 2 I FJHe (MR)| 64741-88-4 1-5
Benzensulfonic acid dialkyl (C=10-18) 93820-55-4 | 0.1-3

derivs, barium salts

2,6-CI0|-3X-FE-M2t-F& 128-37-0 0.1-3
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Lh MK F+E48E HE 24
HIANRS AR T ©HEsA AEE AR Z23E ®

YeERR It 894 E4& ECHAY A5 7H iy E5o] wep &kt
TR RE T2 ATt 8704 127071R]Q] ©hsleaRet A-/A4 UVCB
Edolom 7|gt HA7HA Sol &=l A3t UVCB &4

FaAE Fd 7Y (H7) (CAS 64742-47-8)7F AL
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Abstract

Assessment of exposure to hazardous
substances in cleaning operations using

hydrocarbon-based cleaning agents

Objectives : Halogenated hydrocarbon cleaners are widely used in the
industry for cleaning in the precision processing sector and for many
other purposes because they have excellent cleaning power and
evaporate quickly. However, due to the health and environmental
hazards of halogenated hydrocarbon cleaning agents, there is a growing
need to replace them with other cleaning agents. Hydrocarbon—based
cleaning agents are often considered as a substitute for halogenated
hydrocarbon cleaning agents due to their advantages of excellent
solubility, cleaning power, and permeability for organic contaminants.
However, petroleum hydrocarbon cleaning agents can be classified as
substances of unknown or variable composition, complex reaction
products or biological materials (UVCB) because the chemical
composition of the final product varies depending on the composition
of the raw material. Therefore, in the case of hydrocarbon-based
cleaning agents that fall under UVCB substances, the Material Safety

Data Sheet (MSDS) often lists the names of the refining processes,
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such as light naphtha and hydrogenated naphtha, rather than the types
and contents of the ingredients, and this may not reveal the presence
of hazardous substances. This study aimed to measure the concentration
of hazardous substances according to the type of cleaning agent used
in workplaces that use hydrocarbon—based cleaning agents and the
method of cleaning, and to evaluate the safety of using hydrocarbon
cleaning agents. In addition, we aimed to suggest appropriate alternative
cleaning agents and cleaning agent use and management plans that
take into account safety based on exposure concentrations according to

the type and composition of hydrocarbon-based cleaning agents.

Method : In the database of the Korea Occupational Safety and Health
Agency's work environment measurement, 439 MSDSs were obtained
by searching for the manufacturer and product name of the product for
workplaces using metalworking fluids or workplaces with metal
processing processes. Then, out of the 45 workplaces that had
information on the individual components of petroleum-based
hydrocarbon substances in their workplace environment measurement
reports, seven workplaces were selected and visited to collect 10 bulk
samples and 35 air samples, which were then analyzed using a gas
chromatograph—-mass spectrometer (GC-MS).

Results : Bulk samples and airborne samples did not contain any
target hazardous substances. In general, hydrocarbon-based cleaning
agents are known to be less harmful and hazardous than halogenated
hydrocarbon cleaning agents, but if the composition of hydrocarbon-based
cleaning agents is not clearly communicated, it may pose a health risk

to users, so there is a need to improve the communication of information.
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In addition, although the hazardous and dangerous properties of the
substance itself may be small, there is a risk of fire and explosion due
to its physical and chemical properties, so it is necessary to use it with
caution. If it is composed of relatively small molecular weight
hydrocarbon substances such as gasoline, or if it has not been treated
with hydrogenation, aromatic hydrocarbons and linear hydrocarbons will
not be removed. In such cases, hydrocarbon-based cleaning agents
with a high content of hazardous substances may be distributed. In
addition, although the hazard and risk of the substance itself may be
small, there is a risk of fire or explosion due to its physical and
chemical properties, so it is necessary to use it with caution. If it is
composed of hydrocarbon substances with a relatively small molecular
weight, such as gasoline, or if it has not been treated with
hydrogenation, aromatic hydrocarbons and linear hydrocarbons will not
be removed. On the other hand, hydrocarbon of the kerosene or
hydrocarbon with more than seven carbons (C7) can be used as a
relatively safe alternative cleaning agent because almost no harmful
substances such as benzene, hexane, and xylene are detected after
undergoing processes such as hydrogenation, aromatic removal,
desulfurization, and isomerization. Hydrocarbon—based cleaning agents
are excellent at cleaning oily contaminants, but due to their lack of
drying properties, they must be dried after cleaning using air or a hot
air dryer, and due to their high flammability, fire prevention equipment
is essential. Therefore, it is necessary to use low-pressure steam
drying or vacuum drying and to ensure safety by blocking oxygen or
injecting nitrogen to prevent fire. As an additional supplementary

measure, low-pressure ultrasonic cleaning or vacuum cleaning is used
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to further improve the cleaning power of hydrocarbon-based cleaning
agents. Vacuum cleaning equipment is the best alternative for using
hydrocarbon-based cleaning agents because it not only improves
cleaning power but also lowers the boiling point of the cleaning agent

through vacuum drying and prevents the risk of flammability.

Conclusion : The results of this study will contribute to the
improvement of the safety and health of workers by providing
information on the hazards of harmful substances in hydrocarbon—based
cleaning agents and exposure assessments based on this information,
and by proposing proper cleaning agent management measures such as
improving the types of hydrocarbon—based cleaning agents and cleaning
work methods as an alternative to halogenated hydrocarbon cleaning
agents.

Key words: GC-MS (Gas Chromatograph—-Mass Spectrometer),
Hazardous substances, Hydrocarbon—-based cleaning
agent, MSDS (Material Safety Data Sheet), Naphtha
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