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S AT, dag 2 E=4 39 5 =93y E40 w2t Al "
=7 w20l ot =2 et dem 1 A4S EFT & jiot
ddgE 2 R 24 o] & JoH 242 EA3% e A2 1IHsHA|
g UVCB £39 EA43t= 53 719y d8AA gAY 7HaA ] 44
2ol 8 og7] fZoltt FEwo}, 2020).

20189 = AR IetEd FARA AR 4 eEde /&
20169 55,8599H=/dof| vlsto] 63,8199HE/HOR 14.2% S7}st
B4 $= 16,874F°0A 29,499F 22 74.8% S7FotAt. ©] & A&
Eht 712 fRI e H{AIELS 76,205TE/dCo R 20% 7HF AFA|SHL
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49 B2 3%E UERT TEhA, A/A4 UVCB =43 T3 A&l
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W GGl et Fa4o] FEAUT (854 5, 2019).
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EAgo] Wl Aol £ ARA R7ISGEY] HE BAof 7 A
gt A= 7IAIErEIH I (Gas Chromatograph)olth. E3E, AR 4]
718 A&E otd 2R | gF AHEY] ol B (library)9} Hlu
stol HEAol Fisait webd, 84 ARA f/l9ERS EPERLY
pejsiol A4 RRRAS] delo] FlraRuiE g D-dY
Chromatograph-Mass Spectrometer, °©|5} GC-MS)E A&}
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BAAH= A5FY7] (Autosampler, 7693A, Agilent, USA)7} A&H=
ZtAF2utE T E-ARERA 7] (GC-MS, 7890/5977B, Agilent Technologies,
USA)E ol&st3er, £48 GC 282 Z°] 100 m, W4 0.25 mm, Z
E54 0.5 m9 ¥]=+4 HP-1 MS (Agilent Technologies, USA)E AF&S
At ol sFoE ARERE RWTIA (carrier gas)e= Ak FF (99.999%)
= ARESEYleH, £ 3.3 mo £ FYSHAUTE Al=m FUT (inlet) =&
L= 275C, @AEEE (transfer line)Q] &&= 280C=E Aot 29
9] &+ 719 40ToA 1087 FAI5tH7} 0.5C/mine] X2 75T
7R B 283, A 10C/mind] $E2 200C7H4] 29 S 78 30%
7t S Aot Ad Fof= 250CoA 1087 F-A]5H% .

7} Ame AR Qo] 1 s EFHE (split ratio) 50118 FUT & A
70 (Scan) =9} Aol &HE (Selected Ion Monitoring; SIM) EEE
Argsto] BA5H T A HE 40.00~550.00 m/z2 2A5HAAL, Eufo]
sgoh= 13.80~14.30 m/z H9= A9t

ot

A GC 227} gloly 4 ¥ 42 MassHunter (Agilent Technologies,
Q
()

USA) AZEF0|S o|gslgor AR BAZAL X 1-13 29tk

13



( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(B I-1) GC-MS 2MxH

Parameter Conditions
Instrument model Agilent 7890B-5977B
Injector Autosampler (Agilent 7693A)
Inlet temperature 275C
Injector volume 1 ulL
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%), 1 ml/min
40C, 10min — 0.5 C/min to 75C—

Column temperature 10 C/min to 200C (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 13.70-15.20 min

Scan LEO|AE AEE W3] (40-550 m/z) o] BE ol2e] AzntEol
WL Aoek AR W gL v4 B dy fo4EL0] B 5 ] BE
of fENBYL] BT HF BAlo] ofele] FFRMoIL A kAT

O o

B ok de WAt A Hsh] skl g0 AFgItLt

SIM REoA= AAE HESAIZE Helol wet A=t o] A=ntE

= 245t i} FollEdo] o' HESAIZA

of"d AF AHEZO R YEh=A] &I &, GC-MS Z21H U 2ojH

2|2} Hlwsto] S Ad"ol2S AAsth Ad"o|2 E4 EHo]

29] & (abundance)°o] & #=A42 37f o] A= s, m/z #kol 40 =k
A A% HEEko] =ot v S740o| of& 4 3lof A5t

14



(E 11-2) SIM A|ZH2E! (Time segment)

mﬁgm =5 23 M 0|2 (m/2)
0.00~ LS 56, 57, 86
22.00~ Il 51, 77, 78
24.60~ NS A Bbh, 56, 84
26.00~ INEEE= R b4, 67, 82
30.00~ e 43, 57, 71
40.00~ =20 65, 91, 92
60.00~ Of| & EHI I 51, 91, 106
66.80~ m,p,o—-3 &= 91, 105, 106

2) 24 Holg AHF

GC-MS Z&713 (Quantitative analysis, Agilent, USA)}& Args}to] d]
olHE A3t SIM RER A= IA2ute 1 U AFATUEY 7|F0
E gEste, I1sk #EEd9 Holg IMME 7|elE 4 HESAZ
7} A7FolL (quantitative ion)T FAJo]&(qualitative ion or qualifier)
o] vl&= AAbsHH. Aol 7HY ol B2 o], Aol 2, 39
A= Fo] B2 o]0 AAsto] sfig Az Holg o &8skl A4 -A
g B (& 11-3).
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HMo|2 2
(m/2)

86

51

55
82

71

65

51

105
105
105

Hdo|2 1
(m/2)

56
77

56
54
57
92

106
106
106
106

o2
(m/2)

57
78

84
67

43

91

9N

9N

91

91

HEEAZt
(min)

17.538
23.435
23.556
25.525
29.246
38.930
61.283
63.602
63.885
69.696

=X

86.18

78.11

84.16

82.15

100.21

92.14

106.2
106.16

106.17

106.16
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My
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» AAA (Linearity)

EPNEL

Is]

2 9

AsE A FF

5

=20

S

1= 4

~

ZF JEEE 0.005~0.3

83to]

gt

al

mg/mL ¥E $202 o] v Hh FEo 40u] A= HES 4
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N 545y P A4stlch 293, 3
(R Squared, R2)7} Ag3stx] B7}st9ct

T 67 sEoA 59 ¥bE
ARo] et AARA L
F=4

YA Bl jsto] B

o] Zt 5
M4} (Relative Standard Deviation, RSD)&

» AT (Precision)
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1) AS4 UVCB &40 825 9 3

. 03
4 EU)IA= serEde] ehdgt ARS-S Hot FE3tshE4d7 (European
Chemicals Agency, ECHA)OIA StsrEd A= REACH (Regulation

concerning the. Registration, Evaluation, Authorisation and Restriction
of Chemicals) 7+%°] A|3§ Zo]c}.

ECHA9IM+= &4 (substance)& AAGH Ee= Ax349 A=<l
shea 9 O SEERE Aot Azl ekt E4& g5t
=8 B85ty stk &, EE (mixture)> F 7 °o|49 £49 £
H Ao getF o= vhgolA] ko F4o| ofym, A|E (article) 3t
= 7He g0 ® EEo] ofyal it &4 FRE VAR EF5t

GIAHEEZ (mono-constituent substances)S oFe] FAEo| &4

j 80% ]/g— ELEL2 20% U]U]—OE _'.["L/HQ e _f_/\—llﬂtﬂoi 5].
1, GAHEEZ (multi-constituent substances) & 79 FAEo
10% 1% 80% |9, 452 10% PRI & g7 HPoé!%&E gt
H, UVCB &42 92| 7HA] mlAd+ 5°] 100% 4 8= da=d7
A9 x3gtow Wyl 9tk (19 2) (ECHA, 2021).

O

_

—
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)

>
Mono-constituent

substances
(Chapter 4.2.1)
One constituent
280 %?

Multi-constituent

N substances

P

(Chapter 4.2.2)

Substance definable
by chemical composition

only?

Substances of defined
chemical composition
and other main
identifiers
(Chapter 4.2.3)

Definable by chemical
composition
+ physical parameters

Chemical composition
fully defined?

v

UVCB substances
(Chapter 4.3.1)

v

Specific UVCB
substances
(Chapter 4.3.2)

v

Substances with
variations in carbon
chain length
(Chapter 4.3.2.1)

v

Substances obtained
from oil or oil like
sources (Chapter

4.3.2.2.)

v

Enzymes
(Chapter 4.3.2.3)

[13 1-2] ECHA EZ9| |RYE F& (ECHA, 2017)
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ECHAOAM = 474 849 &43 4 44
A g AR Y H ok, AHEF Al-5-5t
ojof gttt SHitt. AfA B89 A5 AR8ASAF 1A 4Q]1 CONCAWE
£ #4359 EU REACH ©ol3g= A st Sl=dl 20159 A7A4 24 &
185 st £4& &=s5tal SIP (Substance Identify Profiles) &2
A4S ERlst F 20709 FHE|LE 2 ER5IAT (& IM-1). REACHC]
A= UVCB €29 E& A4 E0 Hig AEAEE 712 A&°] 875
At &, 10% oY TFS 7H= He BEe< 71tk EFHEAY 9
T2 Fv B2 TR A/l AXSHES st d (& 1M-2)
(CONCAWE, 2020).

(E -1y CONCAWE MQE3d 22
No. Category
1 Low Boiling Point Naphthas
2 Kerosines
3 MK1 diesel fuel
4 Straight-run Gas Oils
5 Cracked Gas Oils
6 Vacuum Gas Oils, Hydrocracked Gas Oils & Distillate Fuels
7 Other Gas Oils
8 Heavy Fuel Oil components
9 Unrefined/Acid Treated Oils
10 | Highly Refined Base oils
(N Other Lubricant Base oils
12 Untreated Distillate Aromatic Extracts
13 | Treated Distillate Aromatic Extracted
14 Residual Aromatic Extracts
15 | Slack Wax
16 Paraffin and Hydro carbon Waxes
17 | Foot Qils
18 | Petrolatum
19 Bitumen
20 | Oxidised Asphalt

23
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(B M-2) 4|4 2218 £ RilEz

HPV = =
= CONCAWE =2Z1& solid FaliEd
=238
, Distillate aromatic extracts HFOFA
Ae;otrrg?;:[[lsc Treated distillate aromatic extracts AL PAHs
Residual aromatic extracts ce
Asphalt Bitumen, Oxidized asphalt - H,S
wory, wojgly, | S
Crude oil Not applicable SEEEYI|I=Y, ir;zgne,
2424 >
naphthalene
HIO A I:HOI_C.’_;]A‘I
=20 O, = Oy
EXNPRAT|EN Benzene
— O 10 10O
Gasoline Low boiling point naphthas n-Hexane,
blending 9 pe P EXEMAII=EM toluene,
(gasolines)
streams benzene
MAI=Y, n—Hexane,
EYEMAII=N toluene
Straight run gas oils, Vacuum gas
Gas oils oils, hydrocracked gas oils and g, PAHS,
distillate fuels, Cracked gas oils, MA=N naphthalene
Other gas oils, MK-1 diesel fuels
Heavy fuel , YA, MA=Y, PAHS,
oils Heavy fuel oil components EVESY H,S
rosen
Kerosene/ Kerosenes - Naphthalene
Jet fuel
Lubricating
grease Not applicable - -
thickeners
Lubricating Highly refined base oils, torA
oil base Un_refmed/amd _treated 0|IsT MAIE A PAHsc
stocks Lubricant base oils, Foots oils
Petroleum .
N licabl - -
coke ot applicable
Petroleum Petroleum gases, arord, HOolEY, | 1,3-butadiene,
gases Other petroleum gases =29=4 H2S
Reclaimed ,
substances Not applicable
Waxes and Paraffin and hydrocarbon waxes, LA,
related AALE A PAHs
. Slack waxes, Petrolatums MAlEM
materials
Not
applicable Sulphur

24



= U=

o=+ 317374 (Environmental Protection Agency, EPA)= SISHEZRES
Aol5t7] Yste] ECHASF SAFSE A WS w2c) TSCA (Toxicological
Substance Control Act, SE4d&H)olA= AHWEL= 1= W A=X
7Hs, Y BEe 7EeEdS 55I% Ao E 2|nit AR o] 1A
&=t 20209 86,405%F9 gFet=4do] &5 0] 3lem 41,587F°] A&
I Qe

_l

1)

TSCAS] JMMIEH (inventory)= 4 2714 f82.2 EFoto 3ehE
4 (chemical substance)®} sl= EEA (mixtures)= A|Hsich 3lsh
4T Ydsty Sd=4d2 HgshA o= Al E3=e] 7E AE2 EHx

kit %9—._!%%—__1% oA 27H] SEOE Wiro] B4 At 9 ﬁh

A sk E 7Hd g4 seEdy UVCB B4 & Ytk UVCB &2
2 Post Expaoz UrEPé g SIARE 7HAFE tholoj1gE TR £4,
g3s BaAos Uebd 4 Qg gE7 & tholojddo] gl EF,
Pt Bxp2] F3o] gla BE LR tjolojaw EE %LZ E}°l°1 dol g
£ E4E AESeta oot JMEgoA= UVCB EXREE HA 1T
4 =t 9F 16,0009%F°] UVCB E4o|t}

EPAE UVCB =20 tiet Al Ad=ol tiek AAIRE A& A5t g2
U Eted gedE E9Edl 1ol 94 B A AT R4 A
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o] 27HA ARAEH7T A= Asd (EPA, 1986, EPA, 2000).
ESt EPAQ HPV (High Production Volume) ZTZ 130 A+= HPV 4
T4 4 3915 Aromatic Extracts, Asphalt, Crude Oil, Gas Oils,
Gasoline, Grease Thickeners, Heavy Fuel Oils, Kerosene/Jet Fuel,

Lubricating Oils, Petroleum Coke, Petroleum Gases, Reclaimed
Substances, Waxes 137} Z}H|agl2 BE&E5lo] E|slal Qtt

= OECD

OECD+ UVCB &4< g3l siet=49] I53E X3loA 4 dHlolH,
T840 £4, read-across/QSARZS ARES HolH 7 A7), Ald=
&3t Hlole 7 7|9 494AZ Syt e HA E B4 ¢ B
7] UVCB &40 ot A|¥lo] v} Qi (OECD, 2014). E3F, OECD=
A4 7o 83 olechemical B39 EA4sto] figt %3 (OECD,
2014)3 H7HE 95 @3l4=40] EA3L 2F (OECD, 2016) 7Rdsto] A
3ot Ut

= Iy

FHolu ol v =9 sIstEd 4 9 A-S 55 4E EF 9
oA A[A UVCBY A ol thigh AlF Algo] E&sith foid &
Fe B9y O FEAHES 7o g stal Qloy, H|A UVCB 119
JAHED 9 X 7lo|=gkelof vl U AFA A I AxFTH U AA
] Axol gk Al REAFGo]l & LA YA G AAH R EAfobA] gkot
54 UVCBE AEst=d A7} qlrh.

g Fo A= ECHAS REACHE 7|¥te = 3eE4d9 55 4 H7F 59
et HE (olst sHER)el whet HQWJ% (UVCB)EAZ 2873 oY
AR B AR B2 S8, UVCB B39 4714 3oz LBl 5



mzn |

582 9

WEo] ofd BB A=

o] setE AR 1S

T A=A AdS

ofL{=2

h 4

o oisted

SiLte| =HEo=
TEEN A7

o gz 27 sas ez 2% uvce 2%
[23 1-4] sistE23e K & (245, 2020)

oF daote] slehih-gof ofste] B4

[o] shehEdo] 4o%le =4

9l Ex= Aolsti

P GA=HE FFsta Aok
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2) AA 249 BAYY

EolpAo] B2 22 JtAg RetE T n o] ARS-EE=TH GC, GC-MS,
2D-GC, TOF-MS &= ©|-&3F oafst E4wo] 7id Whd o] g & A
TFoA= 4o x5t GC GC-MSE o83 474 &9 EA%

¥ 52 FPoR BUL 2AATt

Martines & 7FE&HolA ®IAl, EFA, oA, A o ddA| o &
FEAZ 9ot A" GC BHES ARbstaitt. o] W 7|E9 £3 Q1A
BE 5ot GC AlA” 7HEdS Ay BEAboks WY nAgt 289 F
IR QI Q75 FESH] floto] o] 4 tiAl SF7IEE Alm AAYE 4

23t 27 =2 AYret AP S HoFAT (Martines C et al., 1996).

Wang¥ Fingase 71*—31 9 HFES AT 245 fsto] AlRE A
dAe] 54 AEoE ©AS 10 o5ty 3RS &S] & HEE vt
of &+ WA vHF4 AHCoE WIFEES BAA 4 WEFE 22 FEF
B354t (Wang 7 & Fingas M, 1997).

Mocsiry &< WZE 59| ©okpa o284 AES N5 fsto
eAsg Bed oE by 9 yxE JES SFEA (heart-cut)stal GCOl
oJgf] QueElelo g EAsH= HIHH-S &8t (Mocsary EN et al., 2000).

Punetha 52 7KW 39 S99 FF 4517 fote] 43 Suj=
AA35] 431 A|ES GCE &43511, 406 &L A|g9o] J&2ulET]
HAto] Apo|2HE W FFS HFESIAUt (Punetha et al., 2002).

MTBE, TBA, BTEX?] &

Shing FJEAH0|A GC-MSS 0] 85t EY =
A9l 255 80T, 4087t 715t

A ERPEE LS s 2ro]
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Hz H7lAE gshiEgol pH 3 =
AL Wrste] A aAEo %éﬂOHE 488 & b AR B8 4 9
olct

AN

(Shin HS, 2012).

AYH 5= AE W A8A T S3kea 18 BlEE4y @7 BTEX
(Benzene, Toluene, Ethylbenzene, Xylene)?] &= 4 H
Hot Aol 752 +ES 5 = S Adkeiad (9% 5, 2017).

o
tlo
M
1%
i)
l

Ll
=

Grimm 52 o|20]|5EH-AZFEA7] (Ion mobility-MS; IMS-MS) 4
E5to] SfstAES 7|Hto 2 X84 UVCB 222 155519k IMS-MS

2o

2 MS9| #=3t A B 7284 590 Ton Mobility?] M2 &2 59
S APcto] 5594 % o|EAR T S EYUeEN BHAE ©
Sotal 929 F22 FAE & AAT (Grimm FA et al,, 2017)

T GC AlAEL 1A 7ed B4 7Hs A8 Aol Agto] gtk ol

m

EAE FE317] Ydto] 2D-GC (two dimensional-GC) & &-83lo] Hrt
22 &S S4ctL A=t 2D-GCHES AWE, HFEY A0 go] &
€5 Ut

Prazen 5 UXE %o weks 9 umel sigrEel Agw 2
2D-GCE HLAPET B 2GS ARSI LH7|AQ] $ES ko] B4

Al7HS @=35199t (Prazen BJ et al. 2001).

Beens 5 + WA 2H9 A3} A WA 29 2= 0d HA,
WA RS 2 PR 2D-GCY| 9 P2 AL 255}
At (Beens J & Brinkman AT, 2000).
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A A7 2o REE dS & fle Efle2® A& 24 34 9l
of & AHE 7M. I3y AEtAYE 2 AR 7ML e A
ZFo| o}& BHAE}A] 9k thEo] 9t}

Concawes @A UVCBO| Higt 24d¥ - 29 443 BAE 25
o17] Y5t AA eelpsd FIW4AlS 7ESkal ok GCxGC FID= &5
< FHShol=d wl$ a&Fo|X Tt A%t E4E B E AToA] Eo

GCxGC FIDE HR TOF MS (High Resolution Time of Flight Mass
Spectrometry)ol] 285, 54 WA U BE FES AuF 4 o] 94
d= AT & Ut

HR TOF MS& 7]& H|383 £ o2 719] o|2 WA= A&sto] A4}
A0 s FAPE o= &oHA| Zpolof wet vPALE HEA o
o 0] 2E9 BE5E FAAIFHTE. MS= EI (Electron ionization)2 ©]-85

H| A& %] 0|23} B of|A] fragmentation®+

Aol Zstel, ol &3 AEA 5712 (300 olsh Ao AstHe]
S FrAe] W TR BRH RO 484 §7124E TOF-MSE
4t o] wnHolct.

i
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3) AFA 249 E4AH

HGA E49 Ba g MSDS B7iet #ste] RuH Y AHE A
At

W So] 199549 HIE ARA B AU AL A4 AV 10852
SA5te] GC L GC-MSZ BASE A3 B2, 24, A, Hgols
HYAE, ARsHoHolE, RYdzEE, HeolHolE, ofE, T

H B
=, T
4, AZREl g MgaelZRal S8 1wy 5 Tkt TAARS
S ot AlUE AR WhA ARelA B 27}x1 BB

5~6F9] A&l g EgEelder 8FoA= Aol HE= A

57 50 19984 ti+- & 24 AollA B {71 8AI AFA 6182
F7A5to] GC-MSE 243 23} tjF-& ©@3ls=4A471 ol &5 1 gl9eH Ex
ZZ2ogd £= wﬂﬂiioﬂﬂ 2 Bk SlstE AT Ags] EgtE o] 9
At 2y, LLEAQ WA, EFEEEYE, AASEAE 0
9517 d= MSDSO 7]%116}11 A= A7 5%0] A= & Bt AxRAL
MSDS9] +34% 9 g et o7t ATt ({F 5, 1998).

U F54E YoM FEAE 7713E o) g Ao
3 ARE BA% Z3 MTBE (methyl-t-butyl eher)=

A2 1.8~5%, EFA2 3 12%, Oﬂa‘ﬂixd_ﬁ 0.6~4%, ﬂ*‘iﬂlﬁ

57} 27

o
O
=
H
k=
_0|L
20,
£
%
o
riet
olﬂ
[\
(@]
(@]
9

ol#Y T I ATAARGA Y =FFHoNA AR S EEJHZH
AE 7057 MSDSE £33t GC-MSZ E4I5t Ave} v|wst Ax 14
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—

% o1 e

St Q& A|Zo] 54& (77.1%)°|Q 0w HiAlo] A&EH AZEo] 7& (0.1%)
olqitt (o]d4 &, 2003).
A 52 YU AgtioA ARgots AE8A 432 DHA-GC

(Detaﬂed hydrocarbon analyser)2 #4510 180 %59 E‘fﬂr}‘_’r\_ =4S
w8sto] 150 oF9] A2 RIS 27 gekea® 239 99.4% ool
C8~C12= ©3la ¥ ETSIeHs 540l AEHE SHESL RARE S4=
Hoxel o =4 & n-octane, xylene, n-nonane, trimethylbenzene,
naphthalene 5& -85t QJgicty Eslqct (XA 5 2003).

At

SEC BT R

AY 4128 24

= o%‘ﬁ% 2004]5_‘114‘ 73 11_:_‘ o= TH
st GC-MSE 43 A3} fajgde 17501908, B2, A4, ob

£, ¥, nonane, ethylene glycol monoethyl ether, cumene, MIBK,
indene, trimethylbenzene 5ot} 4709] AJHolA Aol 0.25~1.18%,
27709 AdolA EFdlo] 535~64.16%, 22719 AlUdojA FAlHo]
4.61~72.42% SEFohal HarstdTh MSDS A RAFE R} 29.27%
o w5k Adglos, TARe] retd 7 7} o] 9lglon] HaAue}

A& Hat 43.01%%2 F2 0|t (W79 5, 20006).

45 52 THAIA AREEE AIAAIL FHEdEE AR A A
A AE2 detHRrts, EHMEVRE, JAUIE, saxeE JAuUn
EHA), SEUZESL RIS o] F Al=AR] MSDSe] #iAlo] ghr
Hof AA Fal BT AIAA 5FS 24 B 45004 HiHlo] A&
Rem #HA 2 27+ 0.07, 0.17, 0.21, 0.93% = TASEE 25t=

17
Aa;
AFE AR (4= 5, 2018).
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Ay

HAE S0l 19749914 20128714 k=0l A AR H{AES] WA
¥ 7573l diste] 2ARE A WAl g2 19979 Al 56.7%, 2005
d QA 30.1%, 20059 AExF A HS 84 8.96%, 2002¥ IS
6.0% 2= Edt. HFAIE e WA F2 daste dF= EH
ARE wiAS] 9kego] 0.1% WRtelE =t 1 ppm o9 H=° kEsHe A
o2 e MSDSO] #iAle] EAE BAIE AL AU (Choi S et al,
2019).

AEd 52 8% 5 AwA e FdRAEe slesdols 24 2
I 30% F 13F (43. 3%)01]/\1 Aol X 11.82 ppm7tA] HE= 9o

57} APA%._T% 2 ) :
R HGA SRAL AGTHE 120 FHAA UGB wEu PFS

AAsEE T (B89, 2020).
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7 dEe, AROE &

ol
=

ol
&

Ho|

HHEEd2 33010 (&7 1I-3).

wjr
Mo

o
il
1o

Bl nr
wir =

OloKHiic
PNS

RHUKH 0
HRXU

<-ROT
wr <t

Wumuoﬂo
R o[

g0
O

Tl
<H

O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

106-99-0
110-54-3
71-43-2
110-82-7
110-83-8
142-82-5
100-41-4
1330-20-7
100-42-5
8032-32-4
8052-41-3

)]

O

[s)

HIE*

Ey
=

1,3-FEfH
Off I
S0 gEA 2
AE[H
=

NEEETY

AEL:

HO[Q o I LpIZEp

4
5
9

10

11

12
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2t felede] EA, FERE AR 29 BF g £4aR o]Ro
e 2|9t (G M-4)
H M-4) KoiSEe = Y 4
No. =39 CAS No. 315 TEAl X1
1,3-FEtC[ _00- ~CH2
' | (13 Bltadiene) | 10679970 | CH,CHCHCH, | ne™ 54.09
ikl Al
2 (Benzene) 71-43-2 CeHe © 78.11
INEEE T o
3 (Cyc%hexane) 110-82-7 CeHrz O 84.16
INEEE ] Con
4 (Cyc%hexene) 110-83-8 CeH1o @ 82.15
e o
° (n-Hexane) 110-54-3 | CHa(CH24CHs | 7*>">">cn, | 86.18
=201 CHs
6 (Toluene) 108-88-3 CeHsCHs ©/ 92.14
@Fﬂ -82- P e
7 (-Hoptane) | 14278275 | CHA(CH2sCHs | ons os | 100.21
SB[ -A9— “CH,
8 o 100-42-5 | CabsCHCH, | (L] 104.14
CHs
o—3 &l o
A CHs
m-3Aa o
10 i 108-38-3 | CeHa(CHa) @CHG 106.16
p-ﬂ*@il _ B CHs
11 yione) 106-42-3 | CsHa(CHa), » Zr 106.17
A Z | CH3
12 iore) 1330-20-7 | CeHa(CHa)s SN 106.16
ol e ol ©ﬂCH3
13 (Ethylbenzene) 100-41-4 CaHsCsHs 106.2
o 3 o LtZEt e ~ B
14| (UM & P Naphtnha) | 8032-32-4 195.3
AELOE SHIE i ~ -
15 (Stoddard solvent) 8052-41-3 144
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7} gajgae) Beld B4 A A3 UVCB B9l Holql 9w
=
=

=
=30l 150T mlut

No. =3Y CAS No. S7l8 Ja%h;g s
(mmHg) (c)
1 1,3-SEtC| Al 106-99-0 1,863 (217C) -4.4 0.65
2 &Il 71-43-2 74.6 (207C) 80.1 0.88
3 AZ2ZSM 110-82-7 168.8 (21C) 80.7 0.78
4 N 110-83-8 77 (25T) 83 0.81
5 S 110-54-3 153 (257C) 68.7 0.66
6 =5 108-88-3 22 (20C) 110.6 0.87
7 e 142-82-5 46 (25C) 98.4 0.68
8 UELI] 100-41-4 9.6 (257) 136.1 0.87
9 o-I Al 95-47-6 7 (20C) 144.5 0.88
10 m-3&lz 108-38-3 7.6 (25T) 139 0.86
11 p—3 Al 106-42-3 7.9 (25T) 138 0.86
12 ERE 1330-20-7 7.99 (25C) 138 0.86
13 AE[H 100-42-5 6.2 (25T) 145 0.91
14 | 20| 2 O] LIZEH | 8032-32-4 100.9 (25T) 25~80 0.73-0.76
15 AELIE &SHIE 8052-41-3 1.5 (25%) 130~230 0.78
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o] & 1,3-FeHME E=Ho] -4.4TCE A2, AYoA 7|4 A=z &
Ast7] Wizl He FAGEHE Fo5s AaA AFol aEo] AUX ] U=

ZAoE WHEo] AQstglon|, Ho|dln T UIEet AEHE SHEES
UVCB 4= Al Y o oF 4 32 78 & gleu= _1?_/\40] =7t
Stof diidollA AlLsttt. ESE, AR ZARAF A, 204 FE
of 1EXE FAY ¢ B E FEgt = 95 24 dtiAdolA A st
ot (Khuong KS et al., 2005). ZAd 9] F 0|4 :
1059 =482 A5t sehEde &7 %

71 Xﬂlli oo E}E‘r é@‘ o] 4% d el T wolEEe

(B M-6) 4 RASE L27|F 4 Fold-HEY 28
No.| BN | CAS No. | == (oPm) CMR eASE
TWA | STEL (%)
1 el 71-43-2 | 05 | 25 %;%')T:,JLA 1 E:H*S'fllf 0.1
> | nzasen | 110-82-7 | 200 | - - 10
3 | AZasM | 110-83-8 | 300 | - - 10
4 | cowssr [ 110-84-3 | 50 - MAEN 2 Skin | 0.1
5 Sler 142-82-5 | 400 | 500 - 10
6 201 108-88-3 | 50 | 150 MAEY 2 0.1
7 | m-zm2 | 108-38-3 | 100 | 150 - 10
8 | p-3M | 106-42-3 | 100 | 150 - 1.0
o | o-ama | o5-47-6 | 100 | 150 - 10
10 | ozmm | 100-41-4 | 100 | 125 aror 2 0.1
% TWA (Time Weighted Average concentration, A|ZF7FEEHF-27%)

STEL (Shor-term Exposure Limit, BAIZt=Z&7]E)
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AR AAHE FallEd EA, A fad, =AY, Fal8-9E
A B= =9 72 MSDS AX AlolE @ =4 DB Al]E (KOSHA MSDS,

o= T = 6]
H, A19F4, ECHA, NLM Pubchem )& ZASIATH

Al (Benzene) T2 £t A2 F5-oF vt HA7F U}, &
g2 78.11, #=42 80.1T, 9k 0.8792 37| S22 44 S4=H
Eo] & Aojx] gl Eof & & Qs Edo|rt. WAL F2 18X} A
A5 A7, SgAE, $4 5 o2 F79 M2 sEtEAE st

FEEH, A, £7], Y, MANF EAZE wo] ALgHT). 3R]
2018Y% R-87F At oJotd =ujollAl Azt AR 10,435%HE, F=AF
215%HE, &% 2,4780EC2 Yelgth Wide] 58718 B3 k&Hd

oj
i)
o

3] . %
of Al B AR (Lethal Dose 50%, LDsg)< 8,260 mg/kgo]al, =
U2 AFF  (Lethal Concentration 50%, LCso)2

Aot EFEFAI EH/\]@OﬂH 15] lc%/\] —:9:'2:‘7],

AlZZ2 A (Cyclohexane) & FA1Q] A2 S22 X2 E E= HAT H
gt HAZE Ik £ 84.16, B8 80.7C, HEE 0.779% 3E
dol =2 A EHoIt FE UIE AR 9=l 7tZEHE AR A
|EoR 1 dF= SARE AQn. AR FFABA IFA=EA

_

>l>

0

oM,



lo

Al
A
At FEAFEENA E7|o] HF1 Fo] Al LDse2 »2,000 mg/kgoliL,
AL FULE Al LCso> 5,540 ppm (4AIZHoIAT. Al[EE2 4R TARC
HoFE2] HEof= 13ty o] QIR| ot

AZZ29A (Cyclohexene)2 &3t 30| Y= A9 QISH] YAo]tt.
BEAFE 82.15, EE=H2 83C, Wie 0.811% JAo
ojltt, &ASHA, A4 &, 77 &2 3ol st ot
23 AIEZRPAZAIE, EF o] 4] SHAZ AFREHY. s EATER
dof| & 7yotdof| AuEo] Al LDse2 »20 mg/kge] 1 WIA, A=A,
A A M ZHO| P AL SRl A] kgt

O e
Hir
rlo
l—lO
jgj
ox,
i
i)

=T (n-Hexane) FA19] £ AA 2 7H&d} )5

5
“
7C, 9= 0.659%2 ¢ =2

A ot BATFL 86.18, Z=H2 68 5 (<]
A3 Edoltt. 2 H[35H 7|2 /g A, AsAt, 35, 7H, A
2 ARG 5 AAA, JFE 4 g=2gE A, HF, FFA &9 5 OF
S 822 AREN Gt} kI ElAbe Huh w02 FiE o] HAl I
= do & glon FYT A AdEtso] A SR 75, V15, o
HZo] dAT 4= ot FEAFEIAAN I AR FE RS o LDs
2 E7I9A )3,350 mg/kgold, &UkE Al LCsox HEONA 259.354
mg/L (4AITH2E Ut EFRAG7] SAHA-NA EA7= 5541
74 9 AFA |t} IARC IerE4 EFol= Z3tEo] A gk

EF90 (Toluene)2 &3t WAl 2 7HA]&= H2 FH 9] AR o=
2

T 54 GAT G718 B mioh BATES 92



( MSDS 7S ffet MGAl 22 W Rot=E 24 o

6C, 9k 0.8672 &7] o €4 3
ojty. & o 7}21 MESC S %‘z‘&} N=ze 9}6.;%@% 314 5]
AMGEE FAE QL Ohﬁﬁ Rl é&xﬂ AEAF, A Y

SRRSEECR
i S T ] ST AR
2 9t FEARZLA Eﬁloﬂ A ®ol A D5 5,000
meg/kgo] T, HEC] FULZ Al LCso 20 me/L (4AIZDE thehon],

) A3 2,000 ppmolA A W Rag & o)
BRI B2 GAYUN ERE TEEFHOIA Ao TE 2,
2 BFElo] 9o IARC Group 302 A0 WIAE ot Ao
24z BREo] otk

e (n-Heptane)> FA2] A =2 Futg-e 242 HAZF U}, BEAFS
100.21, =42 98.4T, Wk 0.684%1 QIstA dAAo|tt &2 28 S
o] Ty, upHA|, &1, 771 &4, AFE *lok HHPO Az9] HAE 59

AgET B B wEo A F4
sseEas, 48 7E, 04, G2l Gu. 499 4L

I < flow, dA feke] 2l

=
g

rlo
oy
ol
o
o
H,
@
lo
S
N

Al
=
At Azt xﬂ Jaoh BAEIOM, WO, BAEA, BAHEHo]

fo o mot oft o® r-|o
O o o



ofgdl A (Ethylbenzene)> FM9o AA 2 WoFE HAZL . EAFS
106.2, B=HL 136.1C, 9x& 0.870|4ct. F& éElEi] *Moﬂﬂ o
A, 52 4 FF A58 FF, A AR AREH oEHAS SR
20189 % {55 Aol oJstH ATt Alx=H 2,5572&%2E b}E} =S

AR E7]o 1] Fo] Al LDse= 20,000 mg/kgolal, L9
ArZ Al LCso2 4,000 ppm (4AIZHE UeElgon, A2 2y B4 &/
B A2 AA=A, "@ebdo] AL oEHAe SaA4-9T

U= o
2 1L THY 7= 22 £7F0] ey IARC ¥9=4
oA A EF 7Fs EEE EFE0] AT (Group 2B).

Fl

A (Xylene)2 FA9] &
106.16, =32 138C, Wk 0.860]%tt. T4 TdE2 44 Xﬂ‘ﬁoﬂ
A B2 ARREl= F83% AYE sketEdoly, W2 HRIE AEo] 43t

o SAR2 @59 2018W ke FaF AR fshd Azt A2 14,849
9

oR,
ol
12
__)&‘
il
g
i
o
ai)
=,
A
N
lo L
N
°
_>;

(Group 3).
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

2) A Alg AA

PN EES

T
=4 dRAEE

12%, &4 4 &4 1035, 9= 2 M7 7%,
H

= A
T

=

&, =8 2%, 7IE YA, 22A Sold (& 11-7).

(B I-7) Uy 4% A2 =2

Shof e ol Al AR
AEE AYselc ARe §EEE BEY 4

A7 S AIFA

Bedol BF 150C olsto|Bz, fiidARE =UiofA]
A

?.E =3 g £ B8
1 FCC Naphtha (LLCN) J1EE MEZe ¢ M= UvCB
2 C5/C6 Naphtha M9stsl M2l 92, 8X, HZER S| UVCB

=xF O wof =0 o
3 | wamen o e e
4 UE2 AN S (HD-250) LHEE 2 UvCB
5 3|2e (Regular gasoline) AXIH=Z UvCB
6 Gasoline al= UVCB
7 LSR naphtha MR 3t O= UVvCB
8 AERO|ZOf| LERAILE Tz 348 3 MEE UVCB
9 T-9048 (RaS5t) SIMK| UVCB

10 cff LA X UVCB
11 ES HEE A UVvCB
12 NEOZOL HC-40 HMAEE MH(Metal Mask MIH) UVCB
13 BN T-090 (PCM ZgAIL) PCM E2& Z& L} uvCB
14 Superwash100TS SHUILHE MAH| UVCB
15 Thermobb EEN UvCB
16 WD-40 (22UZH) F&E) =YX, 24 0EH 224 20| UVCB
17 PPC200 IESH UVCB
18 HANSHIN NXL 3000 Aoy 2 UvCB
19 TL-68 (BESTIND) AR, O=8e UVCB
20 | Surfynol DF-220 deformer AR UvCB
21 Stoddard solvent AlOf UVCB
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ECHA A% 7l 18] E5o] 2 UVCB £H+= £ 14208 Aujdyxn
Zo|dtt (& II-8).

B 9% 50F 2%,

O 3510 = =
=TT 40

. wehal

— —

A |

(£ II-8) M2 & 477 UVCB 229 27 R 54
= EtAS Z=H
No. 23y CAS ¥is | 71HT2 88 (ECHA) | "o o=
aT aTI
1 Azme | 6a741-46-4 | OV NBa%'m?aSPO'”t C4~C10 | -20~180
2 | A% wZs} LIIEt | 64741-66-8 LOWNBE]‘;'E?EaSPO'”t C7~C10 | 90~160
FAaXeEH SE ol Low Boiling Point _ .
3 LoE 64742-48-9 Naphthas C6~C13 65~230
4 =xzet | ga741-41-9 | OV Ni%g?ﬁaspo'”t C6-C12 | 65~230
5 pE 8006-61-9 LOWNi‘sg?}?aSPO'”t C4~C8 | 20~120
N . Low Boiling Point
6 | 7t&% (gasoline) | 86290-81-5 Naphthas >C3 30~260
Low Boiling Point
7 AELIE 2X 8052-41-3 Naphthas - 148.8~204
SHELDEH(MR), Low Boiling Point
8 K| E S 64742-89-8 Naphthas C5~C10 35~160
SHELITEHMR) Low Boiling Point
9 Al ursiEsEe 64742-95-6 Naphthas C8~C10 | 135~210
AHIE | IEHMO
10 i;_ﬂrr:eri_f;) 64742-94-5 Kerosines Co9~C16 | 165~290
S WetEstets
+ARRE 2 .
m| Lxlﬂo = | 64742-47-8 Kerosines C9~C16 | 150~290
o T
sax2E SH Other Lubricant Base
12 mep HES 64742-54-7 Oils C20~C50 -
SHIE-SH2AAF Other Lubricant Base
13 =1 Lol MHS 64742-65-0 Oils C20~Ch0 -
14 | 18 M2HH & | 8002-74-2 Paraffin and >(20 -
Hydrocarbon waxes
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( MSDS 7HMS flot MQA =2 L Roligd 24 &
3. 244y
D £443 e
A 2159 454 UVCB £4 3¢ A& 5 MSDS AX/4d H7t 23t z+
FolEd i o HleE YE L, T3 AE0] MSDSOll 4R 0 =
1A= A=A ol AEs| ZIAEASA HEE YEIT (& 11-9).
(B 1M-9) ReiSE 424 |83 MSDS 7|xf dxig
A NE 32 MSDS M=7Ix | MSDS &7Ixy
=TeE (HIZ, %) (LXIB, %) (YXIB, %)
LSIAE [110-54-3] 8 (38.1%) 1 (12.5%) 0 (0%)
I [71-43-2] 8 (38.1%) 6 (75.0%) 3 (37.5%)
AIZ28M [110-82-7] 7 (33.3%) 0 (0%) 0 (0%)
ANE=28Ml [110-83-8] - - -
SEF [142-82-5] 9 (42.9%) 1 (11.1%) 0 (0%)
2 [108-88-3] 11 (562.4%) 7 (63.6%) 5 (45.5%)
&I [100-41-4] 8 (38.1%) 2 (62.0%) 2 (25.0%)
-3 A= [108-38-3] 8 (38.1%) 5 (12.5%) 5 (62.5%)
p-IA [106-42-3] 8 (38.1%) 5 (0%) 5 (62.5%)
o-I A2 [95-47-6] 8 (38.1%) 5 (0%) 5 (62.5%)
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A 2152 UVCB &2 o+ Al & AP did #alled Al
Ve Alae 144—01040‘3% EPr 7MY 9 UIZE AEY UVCB &8
AFZFeIAT. HZEHR= 15F § 1435014 diA waledo] rEsled, o
gHdEE g Al 15}—, SEdeEd FAlEC] 133°1T 57

(£ II-10) M=z 2RE Uy RHER R (HS)

- ngs | SEUuEY | BAGuEd | sspasw
T 21 14 (66.7%) 13 (61.9%) 13 (61.9%)
Low Boiling Point
Naphthas 15 14 (93.3%) 13 (86.7%) 13 (86.7%)
(LHZE})
Ke(%fj%”es 4 0 (0%) 0 (0%) 0 (0%)
Other Lubricant Base
Oils 2 0 (0%) 0 (0%) 0 (0%)
(2ER)
Paraffin and
Hydrocarbon waxes 1 0 (0%) 0 (0%) 0 (0%)
(242)
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

2) NE N B443

ZF A= MSDSel 71" H48E #2420 tad EodTh

(B ImM-11) MSDSO| 7IME FH42 Y 2MZ (S1)
1. MSDS 7|xjf +d&&
ARHS 2 =29 CAS H3S e (%)
S 7|EUNZ2 7t&8(Gasoline) 86290-81-5 100.0 Ojet
SIS #HIM(Benzene) 71-43-2 0.1~1.2 0|a}
2. 2MZq
a4z pase | 00| =2 (W:;/Ox)1b=5
(mg/mL) (Wi%) (Wi%) 3|l *RS‘E
LS [110-54-3] 14.05 2.372 2.372 0.1537 | 0.0104
S [71-43-2] 13.44 2.269 2.269 0.0717 | 0.0102
AZ28At [110-82-7] 0.55 0.093 N.D. 0.1512 | 0.0118
AlZ22sMl [110-83-8] 0.69 0.116 N.D. 0.2001 | 0.0113
SIEL [142-82-5] - - - 0.2048 | 0.0093
£20f [108-88-3] - - - 0.1753 | 0.0111
OIZBIF [100-41-4] - - - 0.2939 | 0.0086
342 [108-38-3] - - - 0.3148 | 0.0075
p-Z A [106-42-3] - - - 0.1755 0.0086
-3 A4 [95-47-6] - - - 0.3199 | 0.0075

X L& (g/ml=mg/uL) : 0.59228, N.D. : None Detection

m

S1L 7149 E7HAE 024 UVCB E2olth. MSDSol=

A 100% mlFhol™ Hizle] ﬂo%ol 0.1~1.2% ©ol]oy, &
2.269% HE FHE] Slo] Aol&E , 71 =R g
A 2.372% Soka AT (& m—11).

Zx 50| 7
CEEAE

DR

_%1\_11

S

1o
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(E I-12) MSDSO| 7|M& F8d: & E4Z (S2)

1. MSDS 7|2 #+8d&

AEHsS =1 =2Y CAS Hs 2R (%)
Mostst HEol Light Naphtha 64741-46-4 58~65
52 2z 27 Benzene 71-43-2 0.5-1.5
HIE%E = Toluene 108-88-3 0.1~1.2
n—Hexane 110-54-3 35~40
2. 2445
2488 mase | 00| o e
] (ma/m) | oy | wi) | | TRed
st [110-54-3] 124.11 19.149 19.149 0.1405 0.0095
#HIH [71-43-2] 14.72 2.271 2.271 0.0656 0.0093
AZ2234t [110-82-7] 19.75 3.048 3.048 0.1382 0.0108
ANZ28Ml [110-83-8] 0.69 0.107 N.D. 0.1829 0.0103
e [142-82-5] 32.06 4.946 4.946 0.1872 0.0085
E29 [108-88-3] 4.91 0.757 0.757 0.1602 0.0101
OiIZEIH [100-41-4] - - - 0.2686 0.0078
m-3A& [108-38-3] - - - 0.2877 0.0069
p-I A [106-42-3] - - - 0.1604 0.0079
o-F &l [95-47-6] - - - 0.2923 0.0069
X U (g/mL=mg/ul) : 0.64811, N.D. : None Detection

2t 498 ABY U=, 84, VEUE SO ASH: e

UVCB &Zo]t}t. MSDSO]

A Z/\—]Ho

T o1

| AAUIZEL 58~65%, =LAt 35~45%,

A 0.5~1.5%, 79 0.1~1.2%Z 7|Af= Ao, 4943 =slil 18.933%,

ATt (F MM-12).

=

HA 2.195%, ASES4E 3.048%, WE 4.946%, 5 0.757%=

ot
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(E I-13) MSDSO| 7|M& F8d: & E4ZAa (S3)

1. MSDS 7|2 #+8d&

N1 2k =3Y CAS ®#s SR (%)
7t&2l(Gasoline) 86290-81-5 90+3
MRSt HEQ| | t-Butyl metyl ether 1634-04-4 10+3
S3 =, 24, Xylene 1330-20-7 (b
HE¥=E S Toluene 108-88-3 (3
Benzene 71-43-2 (0.7
2. 244
2y mmse | BER S — (W:‘:/;)F:E
. mo/mb) | i) | i) | EHM | “Rep
st [110-54-3] 17.13 2.550 2.550 0.1355 0.0091
#HIH [71-43-2] 3.47 0.517 0.517 0.0633 0.0090
AZ28At [110-82-7] 4.45 0.662 0.662 0.1333 0.0104
ANZ28Ml [110-83-8] 0.95 0.142 N.D. 0.1765 0.0100
SEF [142-82-5] 8.30 1.236 1.236 0.1806 0.0082
£ [108-88-3] 10.07 1.499 1.499 0.1546 0.0098
&I [100-41-4] 3.95 0.588 0.588 0.2592 0.0076
m-3&2 [108-38-3] 24.26 3.612 3.612 0.2776 0.0066
p-3 A [106-42-3] 3.42 0.510 0.510 0.1548 0.0076
o3&l [95-47-6] 3.97 0.592 0.592 0.2821 0.0066

x 9 (g/mL=mg/ul) : 0.67163, N.D. : None Detection

$32 A 9 A4 59 d=F, 1F JZAE 8, A8A 5=
AHEEE UVCB EZolth. MSDSOl= 7HE™ 90+3%, t-HFEHEoEH=
(t-Butyl methyl ether, CAS No. 1634-04-04) 10+3%, ZA& 5% wv]qt
E290 3% ulgh, WA 0.7% vgte g 7| o, EAAT w3l 2.55%,
A 0.517%, AE24E 0.663%, FE 1.236%, =520 1.499%, o2zl
0.587%, m-ZA#A 1.065%, p-TA# 0.511%, o-IAH 0.592%= 75}
SIS (& 1M-13).
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. Zo
(B [M-14) MSDSOll 7|dE P2HEE Y 2MZH1 (S4)
1. MSDS 7|xf F+HE&E
AEYHS = =3Y CAS Hs SR (%)
Naphtha(petroleum), e
light straight-run 64741-46-4 z 92
S4 Aol2 2| Toluene 108-88-3 (b
Xylene 1330-20-7 (2
Benzene 71-43-2 (1
2. 264y
d8= TS _ Nz
(mg/mL) (Wi%) (Wi%) 3| HA RSTD
LSAL [110-54-3] 94.76 14.479 14.479 0.1391 0.0094
HIH [71-43-2] 6.00 0.917 0.917 0.0649 0.0092
ANZ28t [110-82-7] 12.90 1.971 1.971 0.1368 0.0107
AZZ28M [110-83-8] - - - 0.1811 0.0102
AEH [142-82-5] 55.90 8.540 8.540 0.1853 0.0084
E39 [108-88-3] 10.82 1.653 1.653 0.1586 0.0100
&I [100-41-4] 1.79 0.273 0.273 0.2660 0.0078
m-Z A2 [108-38-3] 2.67 0.408 0.408 0.2849 0.0068
p—3 A [106-42-3] 1.39 0.212 0.212 0.1588 0.0078
o-3 A [95-47-6] 1.75 0.267 N.D. 0.2895 0.0068
X U (g/mL=mg/ul) : 0.65449, N.D. : None Detection

S4= 4TI SA= AREHE UZEA UVCB 24
e 92% o1, EF 3%

7= oY, AT @il 14.663%, H

el 8.535%, &2 1.653%,

el

Al 0.212%F F-Rota

ojgk A 2% H|9k

ogddlAl 0.273%,
Aottt (F 1M-14).

lojt}, MSDSol= AA
, #A 0.7% wgto g

Al 0.917%, AE=34E 1.971%,

m-ZAd 0.408%, p-3
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(E IM-15) MSDSOj| 7|xj=l TEHE ¥ 2MZ0} (Sb)

1. MSDS 7|2 #+8d&

AEHS g =2Y CAS Hs SR (%)
Ethylbenzene 100-41-4 0.5~1.2
2-Methylpentane 107-83-5 3.0~7.0
Toluene 108-88-3 3.0~7.0
Pentane 109-66-0 1.0~4.0
n—-Hexane 110-54-3 1.0~4.0
S5 SRISE] Xylene 1330-20-7 2.0~6.0
n-Heptane 142-82-5 1.0~3.0
1,2,3-Trimethyl o 5
benzene 526-73-8 3.0~7.0
2-Methylhexane 591-76-4 1.0~5.0
Benzene 71-43-2 0.70[5t
Light Gasoline 8006-61-9 100
2. 244y
A A HASE %ﬁ? =-T_<I?<E; LOD )
Som & = EHNsk
(mg/mL) (Wi%) (Wi%) 3| A RS‘B
LYsM [110-54-3] 0.51 0.063 N.D. 0.1134 0.0076
HIH [71-43-2] 0.18 0.022 N.D. 0.0529 0.0075
AEZ28IM [110-82-7] 0.53 0.066 N.D. 0.1115 0.0087
AIE228Ml [110-83-8] - - - 0.1477 0.0083
SEH [142-82-5] 0.65 0.081 N.D. 0.1511 0.0068
=29 [108-88-3] 0.61 0.076 N.D. 0.1293 0.0082
mlEé'Hﬂﬂ [100-41-4] 0.94 0.118 N.D. 0.2169 0.0063
A2l [108-38-3] 1.10 0.137 N.D. 0.2323 0.0055
p- ’é'ﬁ [106-42-3] 0.79 0.098 N.D. 0.1295 0.0064
o-3 A3 [95-47-6] 1.17 0.145 N.D. 0.2360 0.0056
X U (g/mL=mg/ul) : 0.80278, N.D. : None Detection
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(E I-16) MSDSO| 7|M& F848: % E4ZA1t (S6)
1. MSDS 7|X #848&

ARHS 8 =23 CAS Hs e (%)

Gasoline(3|&& 86290-81-5 100

Toluene 108-88-3 0~5

Xylene 1330-20-7 0~5

Pentane 109-66-0 0~4

2-Methylpentane 107-83-5 0~2

56 a= Ethylbenzene 100-41-4 0~2
n—Heptane 142-82-5 0~1

n—Hexane 110-54-3 0~1
Benzene 71-43-2 0~0.4
Hexahydrobenzene 110-82-7 0~0.2

= =) xX|I=

ey slo=c “;4}1? i Lob (Wt_‘;/;’;iE

(cX=1"= (| =R =] _ Z|NS
(mg/mL) (Wi%) (Wi%) 3| A Lo

L UEIA [110-54-3] 32.55 4513 4513 0.1262 0.0085
HIE [71-43-2] 3.97 0.551 0.551 0.0589 0.0083
AZ223A [110-82-7] 23.40 3.244 3.244 0.1242 0.0097
AZ228M [110-83-8] 0.89 0.124 N.D. 0.1643 0.0093
SIEL [142-82-5)] 12.39 1.718 1.718 0.1682 0.0076
£201 [108-88-3] 11.55 1.601 1.601 0.1440 0.0091
oﬂgﬂilﬁl [100-41-4] 2.14 0.296 0.296 0.2414 0.0070
Al [108-38-3] 4.27 0.592 0.592 0.2585 0.0062

p *E'aﬂ [106-42-3] 2.29 0.317 0.317 0.1441 0.0071
o-FAl2 [95-47-6] 4.81 0.667 0.667 0.2627 0.0062

% Y& (g/mlL=mg/ul) : 0.72122, N.D. : None Detection

S62Z dE=E AMEE+= UVCB &4o|th. MSDSol= 7HE®o] FA4d&olH
718 Hie 4% okl Aokl 7AW, A =T EAE 4.513%,
HA 0.551%, AZFEAF 3.244%, et 1.718%, EFA 1.601%, oA
0.296%, m-3AH 0.592%, p-ZA3 0.317%, o-I A= 0.667%5 3t
AR3AH (FE 1M-16).
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(E IM-17) MSDSO 7|M& #84d: & E4ZA (S7)

1. MSDS 7|2 #+8d&

AEHsS g £2Y CAS Hs AR (%)
82 UL
57 Moststlz (ngh;asptLatlsagt—run 64741-46-4 97~99.6
LAl 71-43-2 0.4~3
2. EMZL
] pase | SO0 | =2 (W;/zig
(ma/mb) | i) | wi) | BAM | TR
st [110-54-3] 140.04 20.117 20.117 0.1308 0.0088
HIH [71-43-2] 13.54 1.944 1.944 0.0610 0.0086
A22d [110-82-7] 31.40 4511 4511 0.1286 0.0100
AE28M [110-83-8] 0.83 0.119 N.D. 0.1703 0.0096
A [142-82-5] 33.78 4.853 4.853 0.1743 0.0079
=29 [108-88-3] 10.64 1.629 1.529 0.1492 0.0094
O™ [100-41-4] 1.03 0.148 N.D. 0.2501 0.0073
m-3 A [108-38-3] 1.17 0.168 N.D. 0.2678 0.0064
p—-3&H [106-42-3] 0.82 0.118 N.D. 0.1493 0.0074
o-F &l [95-47-6] 1.08 0.156 N.D. 0.2722 0.0064

E
X U (g/mL=mg/ul) : 0.69611, N.D. : None Detection

S7S Aqslstdag AMEEE UVCB E#o|th. MSDSolE MSDSol=
AAYZER/L SFAE0|H WIS 0.4~3% ok Aokl 7| E o, &
XA} WAL 20.117%, WA 1.944%, AZ23AF 4.511%, e 13.058%,
EF4 1.529%% FHstal AR (& M-17).
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(E I-18) MSDSO 7|M& #8dE ¥ E4ZAut (S8)
1. MSDS 7|X #848&

AZ2HS 2 =29 CAS Hs g4 (%)
.8 Eﬁjljgg 2 Stfijgé'ht%?(g%ahv% 2| 64741-41-0 85~95
C W] 1330-20-7 1~5
2. M4y
e mase | TEF | o = (W;Tox:hg
) ma/mb | i) | %) | EHH | Tpep
oS [110-54-3)] 38 | 0554 | 0554 | 0.1308 | 0.0088
W [71-43-2] 0.87 0125 | 0125 | 00610 | 0.0086
A2 [110-82-7] | 497 | 0715 | 0715 | 01286 | 0.0100
AZ2M [110-83-8] - - - 0.1703 | 0.0096
SIEr [142-82-5] 6485 | 9316 | 9316 | 0.1743 | 0.0079
=20l [108-88-3)] 16.04 | 2304 | 2304 | 01492 | 0.0004
O [100-41-4] 1672 | 2259 | 2269 | 02501 | 0.0073
M- [108-38-3)] 1741 | 2501 | 2501 | 02678 | 0.0064
o-TA121 [106-42-3] 630 | 0905 | 0905 | 01493 | 0.0074
o-TAl2 [95-47-6] 9.22 1324 | 1324 | 02722 | 00064

x Y (g/mlL=mg/ul) : 0.69611, N.D. : None Detection

AH&E= UVCB &20ltt. MSDSOl=
AUZEE 420 ﬂ%—__lﬂi] *é%% A% et Qo 7]%Hﬂ213b},
A2 WS 0.554%, HA 0.125%, AIZ234E 0.715%, FE 9.316%,
EF0 2.304%, oA 2.259%, m-IAA 2.501%, p-ZA# 0.905%,

o-TAH 1.324%F R3tL JAATH (& M-18).
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(E IM-19) MSDSO| 7|M& #8dE % E4ZAa (S9)

1. MSDS 7|2 #+8d&

NELG =1 23y CAS s SR (%)
Methyl ethyl ketone 78-93-3 0.1~3
4-Methyl-2
_pentanyone 108-10-1 3~13
n-butyl acetate 123-86-4 12~22
Xylene 1330-20-7 40~50
39 SPS)| Solvent naphtha
(petroleum), heavy 64742-94-5 12~22
arom.
Solvent naphtha
(petroleum), light 64742-95-6 3~13
arom.
7|Et 2= - 1~3

St X|=

e myse | ORY | B | LOD MW

o mo/ml) | Gy | w | 2R | TS
LYSAL [110-54-3] - - - 0.1058 0.0071
HIH [71-43-2] 0.18 0.021 N.D. 0.0494 0.0070
AlZ284t [110-82-7] 0.53 0.061 N.D. 0.1040 0.0081
AZ228M [110-83-8] - - - 0.1377 0.0078
JEF [142-82-5] - - - 0.1409 0.0064
=20 [108-88-3] 1.46 0.169 0.169 0.1206 0.0076
01|'=—'H1|ﬁ| [100-41-4] 181.80 21121 21.121 0.2023 0.0059
Al [108-38-3] 37.76 4.386 4.386 0.2166 0.0052
p—ﬂjé'.aﬂ [106-42-3] 22.56 2.621 2.621 0.1208 0.0059
- AH [95-47-6] 23.28 2.705 2.705 0.2201 0.0052

X Y& (g/mL=mg/ul) : 0.86075, N.D. : None Detection

S9= A= AHEE= UVCB &40tk MSDSOl= A} SHE o
T} 52 TR AT A=A, 7 0..169%, ol2Hidl 25.708%,
m-TAA 14.430%, p-TA& 2.621%, o-IAH 2.705% T35t ATk




(E IM-20) MSDSO|| 7IXie FH4=2 ¥ 24Z1 (S10)

1. MSDS 7|2 #+8d&

ARHS x =39 CAS ®#is e (%)
ZE LTE} 64741-41-9 10
S10 | Aeig g2 s29 108-88-3 80
Y - 5~10
2. 2M4y
i wnss | SRS 8 L D W
ee= (mg/mb) | o) &'V;rg,:’) 5|1 Al 5';1S‘EE
LA [110-54-3] 0.70 0.079 N.D. 0.1035 | 0.0070
HIH [71-43-2) 0.18 0.020 N.D. 0.0483 | 0.0068
A2 28t [110-82-7) 0.54 0.062 N.D. 0.1018 | 0.0080
AlZ28Ml [110-83-8] - - - 0.1348 | 0.0076
e [142-82-5] 0.67 0.076 N.D. 0.1380 | 0.0062
=201 [108-88-3] 686.42 | 78.072 | 78.072 | 0.1181 | 0.0075
OflZlI® [100-41-4] 1.07 0.121 N.D. 0.1980 | 0.0058
m-3A [108-38-3] 1.15 0.131 N.D. 0.2121 | 0.0051
p-3A3 [106-42-3] 0.82 0.093 N.D. 0.1182 | 0.0058
o-JA [95-47-6] 1.11 0.126 N.D. 0.2155 | 0.0051

X U (g/mL=mg/ul) : 0.87921, N.D. : None Detection
S102 AtYFg &A|Z AMEEE UVCB EZolth. MSDSol= EF4lo] F

HRoln 7t FUEtTE R 52 ST ATk AAHYT. EAAT
o

E390 78.072%% Rkl Qo] vl LX|otATt (F IM-20).

55



( MSDS 72

A== U=

|6
T

(B IM-21) MSDSO| 7|dE F+44&

Qa2 24 o

al M

=
=

= o=
1. MSDS 7|xf F+HE&E
NI=1uik=d =1 =2Y CAS Hs 2R (%)
3 LIZE} 64741-41-9 10
S11 AR A =201 108-88-3 80
FYHIE - 5~10
2. 2z
2y4% mase | 00| D =2 (Wl@ig
] mo/mb) | i) | (wiw) | EHH | TReD
s [110-54-3] 0.49 0.057 N.D. 0.1049 0.0071
#HIH [71-43-2] 0.18 0.020 N.D. 0.0490 0.0069
AZ284t [110-82-7] - - - 0.1032 0.0081
AZ23M [110-83-8] - - - 0.1366 0.0077
EH [142-82-5] - - - 0.1398 0.0063
=20 [108-88-3] 504.50 58.154 58.154 0.1197 0.0076
O™ [100-41-4] 0.93 0.107 N.D. 0.2007 0.0059
m-3 A [108-38-3] 1.00 0.116 N.D. 0.2149 0.0051
p-3 A [106-42-3] - - - 0.1198 0.0059
o-I A2 [95-47-6] 1.01 0.117 N.D. 0.2184 0.0051
X U (g/mL=mg/ul) : 0.86753, N.D. : None Detection

Ax

56

o ]U% 7]
=349 58.154%5 ol

S112 A48 &A= ARS8 EJ—t— UVCB =dolt}t. MSDSe= &

111124-

g A

AL 7| A= A 4

Fe]llo]
23



(B IM-22) MSDSO| 7|xE TE4E ¥ 2421 (S12)
1. MSDS 7|2 F+d4E
N = =2Y CAS H# 2eg (%)
AR E TANAE S| 6a740-48- ) 60
S12 ME(Metal oA f;f,@f)nE .
Mask M) 43 Eijm tEt 64741-66-8 <?::>o
AL

2. 2424

a8 guss | SR aee S

(mo/mb) | o) | (wiw) | EHH | TRD

LS [110-54-3] 0.49 0.068 N.D. 0.1254 | 0.0078
I [71-43-2] 0.18 0.024 N.D. 0.0585 | 0.0137
AZ28iM [110-82-7] - - - 0.1233 | 0.0072
AZ238M [110-83-8] - - - 0.1632 | 0.0076
Bt [142-82-5] 2.02 0.278 0.278 | 0.1671 | 0.0057
£201 [108-88-3] - - - 0.1430 | 0.0076
Ol BT [100-41-4] - - - 0.2398 | 0.0049
m-2A2 [108-38-3] - - - 0.2568 | 0.0045
p-2AH [106-42-3] - - - 0.1431 | 0.0048
o-3 A [95-47-6] - - - 0.2609 | 0.0048
X & (g/mlL=mg/uL) : 0.72613, N.D. : None Detection

=
3

S12= HAAEE AIGA=

th%uﬂ-g_ 7&7(1 OE1—71

2 0.278%%

i}
o]

A3}
o 9%

25t

AHEE= UVCB &
E}7} FAdEo
(. 1M-22).

Aot} MSDSIE 44
12t 71 A= At

RLE =
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(E IM-23) MSDSO|| 7|XHE FH4=2 ¥ 24Z1 (S13)
1. MSDS 7|X #848&

AEHS g =39 CAS Hs SR (%)
Solvent naphtha
(petroleum), light 64742-95-6 65~75
PCM CE2 aromatic
513 To All_o cyclohexanone 108-94-1 10~20
SESE methyl glutarate 1119-40-0 5~10
sS4 CHO|HE 106-65-0 5~10
dimethyl adipate 627-93-0 5~10
2. EMan
o muse | TER | S [ DR
dd= Al 2 RT . NsE
(mo/mb) | i) | (wiw) | M| TReD
LaEA [110-54-3] 0.52 0.056 N.D. 0.0990 0.0067
#HIH [71-43-2] 0.19 0.021 N.D. 0.0462 0.0065
AZ28At [110-82-7] - - - 0.0973 0.0076
AIE228M [110-83-8] - - - 0.1288 0.0073
SEt [142-82-5] - - - 0.1319 0.0060
=29 [108-88-3] 0.83 0.090 N.D. 0.1129 0.0071
O™ [100-41-4] 6.25 0.680 0.680 0.1892 0.0055
m-3 A [108-38-3] 22.58 2.455 2.455 0.2027 0.0048
p-2A [106-42-3] 11.77 1.280 1.280 0.1130 0.0056
o-IA [95-47-6] 22.34 2.429 2.429 0.2059 0.0048

X & (g/mlL=mg/uL) : 0.91993, N.D. : None Detection

S132 PCM =28 58 AUZ AREEE UVCB EZo|tt. MSDSOl& &

HEUIERR} ARt 55 RSkl ATkl ZIAE Lo, o EHAl 0.680%,
m- A3 2.455%, p-FAH 1.280%, o-T A 2.429%F Tt AT
(& 1M-23).
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(E 1M1-24) MSDSO|| 7IXHE FHE2 ¥ 24Z1 (S14)

1. MSDS 7|2 #+8d&

ANEafs = =2Y CAS His 2R (%)
iy | EemE S0 108-88-3 78-80
KA AERH| LIZEf 64742-89-8 20~30
2. 24450
aMME HAsT %ﬁ? %f-_!.oiF -0 (WE;/;: =
T (ma/mb) | i) | wi) | BFM | TRed
s [110-54-3] 0.70 0.084 N.D. 0.1092 0.0074
#HIH [71-43-2] 0.18 0.021 N.D. 0.0510 0.0072
AE238t [110-82-7] 2.80 0.336 0.336 0.1074 0.0084
AZ28M [110-83-8] - - - 0.1422 0.0080
AEH [142-82-5] 1.84 0.220 0.220 0.1455 0.0066
E39 [108-88-3] 617.73 74.090 74.090 0.1245 0.0079
O™ [100-41-4] 0.94 0.112 N.D. 0.2088 0.0061
m-3 A [108-38-3] 1.03 0.123 N.D. 0.2236 0.0053
p-ZA [106-42-3] 0.79 0.094 N.D. 0.1247 0.0061
o-3 A2 [95-47-6] - - - 0.2272 0.0053

X U (g/mL=mg/ul) : 0.83377, N.D. : None Detection
Sl4+= |G AAA = AMHEE+= UVCB 4ot MSDS°1L_ =54

I AFSEA e FAAECR VA EAY. E4Z23 EFA 74.090%
o} 71e} A|E2AF 0.336%, FEF 0.220%S T935H A r:} (I 1M-24).
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(E IM-25) MSDSO|| 7IXie FH4=2 ¥ 24Z1t (S15)

1. MSDS 7|2 #+8d&

AEHS = =298 CAS ¥s 2eg (%)
Distillates,
petroleum, 64742-47-8 90~100
315 SE hydrotreated light
Benzaldehyde 100-52-7 1~5
Amyl acetate 628-63-7 1~5
2. BMAL
] maise | U 8 =2 (w:zhg
(ma/mb) | i) | wie) | BAM | TR
LUEM [110-54-3] 0.49 0.061 N.D. 0.1123 0.0076
HIM [71-43-2] 0.19 0.023 N.D. 0.0524 0.0074
AE23t [110-82-7] - - - 0.1105 0.0086
AE28M [110-83-8] - - - 0.1462 0.0083
AEE [142-82-5] 0.65 0.080 N.D. 0.1496 0.0068
=29 [108-88-3] 0.61 0.075 N.D. 0.1281 0.0081
O™ [100-41-4] - - - 0.2148 0.0063
m-3 Al [108-38-3] - - - 0.2300 0.0055
p-3AH [106-42-3] - - - 0.1282 0.0063
o-IAH [95-47-6] - - - 0.2337 0.0055
X U (g/mL=mg/ul) : 0.81064, N.D. : None Detection

S15+= E3AZ AFEE+E UVCB E&o|tt. MSDSol&= 4XEs F2
A A7 FHAECZ 7A=Y, E4923 foEd2 4

o (& II-25).
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(E IM-26) MSDSO| 7IXiE FH4=2 ¥ 24Z1t (S16)

1. MSDS 7|2 #+8d&

ANEafs g =39 CAS #3 2R (%)
hydro treated light 64749-47-8 50~70
Sa(H) =K distillate
S16 o4 ppEo solvent-dewaxed
D_c|>;+ = heavy paraffnic 64742-65-0 (25
=2 distillate
pp=llE - (12
2. 244y
stoaf =
29498 mase | DR | —> (W;/;’;hg
ma/mb) | o) | i) | EHH | TRep
st [110-54-3] 0.49 0.061 N.D. 0.1123 0.0076
#HIH [71-43-2] 0.19 0.023 N.D. 0.0524 0.0074
A28 [110-82-7] - - - 0.1105 0.0086
AZ224M [110-83-8] - - - 0.1462 0.0083
HEF [142-82-5] 0.65 0.080 N.D. 0.1496 0.0068
E2 [108-88-3] 0.61 0.075 N.D. 0.1281 0.0081
&I [100-41-4] - - - 0.2148 0.0063
m-Z-4d [108-38-3] - - - 0.2300 0.0055
p-IA [106-42-3] - - - 0.1282 0.0063
o-= & [95-47-6] - - - 0.2337 | 0.0055
X U (g/mL=mg/ul) : 0.81064, N.D. : None Detection

5168 Z2&(H) =Hf

7], 24 opEd 842 Al EE UVCB 4ol

MSDSOl= 24AgdE A AL (A9)9F sHE-gaAd =2 ualtd

AT (H)7F FE2

o} (F II-26).

02 7R A

223 GABEe AEEA A%

LS |
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(MSDSM; Syt M7 2 L Sat2 2

(B IM-27) MSDSO| 7|mE F44&

1. MSDS 7|2 #+8d&

o7

NELE 8c 23 CAS ¥3 9 (%)
S| e | oo o | 64742478 | 9500
EEEE - 1-5
2. 2M4y
FaNE e S | sem " =2 (Wi’ﬁgg
o/mb) | o) | wie) | M| TRaD
LsA [110-54-3] - - - 0.1189 0.0080
M [71-43-2] 0.18 0.023 N.D. 0.0555 0.0079
AIZ228IM [110-82-7] - - - 0.1170 0.0091
AIE228M [110-83-8] - - - 0.1549 0.0087
SIEL [142-82-5] - - - 0.1585 0.0072
E29 [108-88-3] - - - 0.1357 0.0086
Ol I [100-41-4] - - - 0.2275 0.0066
m-Z A2 [108-38-3] - - - 0.2436 0.0058
p-3AH [106-42-3] - - - 0.1358 0.0067
o-Z A2 [95-47-6] - - - 0.2475 0.0058
X U (g/mL=mg/ul) : 0.76534, N.D. : None Detection
S172 AAA= A}Q—HL UVCB EZolt}. MSDSolE $Aaxgd A%
AR ()7 FHAECR 71U BAET foEdS ASEA E%

o (& IM-27).
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(E IM-28) MSDSO| 7IXiE FH42 ¥ S4Z1t (S18)
1. MSDS 7|X #848&

AEHE 8 sy CAS M= 2 (%)
Z2o(NR), 1E2
2ASH = O2toY 64742-54-7 90~100
s18 | zmaM o Ao
N-I|2-2,4,4-E2|H 68411-46-1 1~3
ot w2
2. M4y
248 paise | U5 =2 (W:"TziE
(mg/mL) (Wi%) (Wi%) 3| A *RST)
LSIAL [110-54-3] - - - 0.1071 0.0072
HIH [71-43-2] 0.19 0.022 N.D. 0.0500 0.0071
AZZ28A [110-82-7] - - - 0.1053 0.0082
AZ28M [110-83-8] - - - 0.1394 0.0079
SIEF [142-82-5] - - - 0.1427 0.0065
E29 [108-88-3] - - - 0.1222 0.0077
Ol eIl [100-41-4] - - - 0.2048 0.0060
m-3 A [108-38-3] - - - 0.2193 0.0052
p-IA [106-42-3] - - - 0.1223 0.0060
o-3I A [95-47-6] - - - 0.2229 0.0052

X U (g/mL=mg/ul) : 0.76534, N.D. : None Detection

w

18& AZY A 2UZE ARREE= UVCB Edolth, MSDSolE ZHF9H(4
1), LE2 $45 F ggdy 7|97 FAAECRZ 7|AQE Y. E4E3 &
A

SE A ottt (& 1I-28).
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

(E IM-29) MSDSO|| 7IXHe FH42 ¥ 24Z1 (S19)

1. MSDS 7|2 #+8d&

NEHS 25 25y CAS Hi3 ez (%)
AAKZ|E =2 Oep
s19 | e oexe || EASMtS) 64742-54-7 90~100
Sl - 0.1-5

T | o | | e |
LA [110-64-3] - - - 0.1079 0.0073
HIH [71-43-2] 0.18 0.022 N.D. 0.0504 0.0071
ANZ28t [110-82-7] - - - 0.1061 0.0083
ANZ2&d [110-83-8] - - - 0.1405 0.0079
et [142-82-5] - - - 0.1438 0.0065
=22 [108-88-3] - - - 0.1231 0.0078
OIS [100-41-4] - - 0.2064 0.0060
m-3&d [108-38-3] - - - 0.2210 0.0053
p-ZAd [106-42-3] - - - 0.1232 0.0061
o-IAH [95-47-6] - - - 0.2246 0.0053

=
x A (g/mL=mg/uL) : 0.84361, N.D. : None Detection

S19= 7w o B54FE AMSE= UVCB =40t MSDSOl= 4
o
9

Aol 33 b A (A7 2RO JAHet BaAT 59
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(F IM-30) MSDSO| 7|XE FHANE

1. MSDS 7| AAME

HAEEA &t (& 1M-30).

AEHS gk =298 CAS ¥ 2eg (%)
low %%?Leﬁrafﬂ” 64742-47-8 20~30
520 A paraffin waxes and 8002-74-2 (10
hydrocarbon waxes
2. 2445
2y4E sz | OER S = (W;/zig
(mg/mL) (Wi%) (Wi%) 3|l *RSTD
st [110-54-3] - - - 0.1045 0.0070
HIH [71-43-2] 0.18 0.021 N.D. 0.0488 0.0069
AZ2St [110-82-7] - - - 0.1028 | 0.0080
AE28M [110-83-8] - - - 0.1361 0.0077
A [142-82-5] - - - 0.1392 0.0063
=29 [108-88-3] 0.63 0.072 N.D. 0.1192 0.0075
O™ [100-41-4] 1.46 0.168 N.D. 0.1998 0.0058
m-3 A [108-38-3] 1.05 0.120 N.D. 0.2140 0.0051
p—-3&H [106-42-3] 0.85 0.097 N.D. 0.1193 0.0059
o-F &l [95-47-6] 1.05 0.120 N.D. 0.2175 0.0051
X U (g/mL=mg/ul) : 0.87121, N.D. : None Detection
$202 AZAZ AREEE UVCB &4olth. MSDSAle oAz 44
AR (Hek Agutetdo] F4Rez ZIAHAY. 44 ffledS
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' MSDS M Siet K971 23 U

|6
T

(B mM-31) MSDSOl 7|xE 8=

Qa2 24 o

1. MSDS 7|xf FHMEE
AEHS 2 =29 CAS #His SR (%)
Xylene 1330-20-7 14~24
Toluene 108-88-3 9~19
Ethyl acetate 141-78-6 8~18
Solvent naphtha oE_ 5
=xa o (petroleum), light arom. 64742-95-6 3~13
AsAE 32 Propylene glycol methyl A _
521 = ether acetate 108-65-6 414
Solvent naphtha 64749-94-5 1~10
(petroleum), heavy arom.
n—-Butyl acetate 123-86-4 1~10
Ethylbenzene 100-41-4 0.1~4
Stoddard solvent 8052-41-3 0.1~4
2. 2MZq
iy pgs | URY | B LOD (wi%)
NyE sied _ ANSE
(mg/mL) (Wi%) (wi%) 3|1 HAl - S‘E
i”*cﬂ'*f [110-54-3] 0.98 0.100 0.100 0.0935 0.0063
M [71-43-2] 0.43 0.044 0.044 0.0437 0.0062
Al—giiﬂﬂ [110-82-7] - - - 0.0920 0.0072
AlZ2284 [110-83-8] - - - 0.1218 0.0069
SIEL [142-82-5] 1.32 0.136 0.136 0.1246 0.0056
EZ9 [108-88-3] 1.42 0.146 0.146 0.1067 0.0067
01|E'H1|$1| [100-41-4] 18.74 1.926 1.926 0.1789 0.0052
Aldl [108-38-3] 60.84 6.252 6.252 0.1916 0.0046
p- %'.E_ [106-42-3] 28.88 2.967 2.967 0.1068 0.0053
o—3 A [95-47-6] 35.13 3.610 3.610 0.1947 0.0046
X UE (g/mlL=mg/ul) : 0.97315, N.D. : None Detection

S218 A58 Fgo] EEE AMREE UVCB Edolth. MSDSIE 3

Gl

=
=54,

66

SESIREIAS

Al

= 1 —_— =2 —

shesta ek 71 A= ot

A 0.136%, =5 0.146%, oEHA 1.926%,
Al 2.967%, o-FAH 3.610%5 T

BAAT} T4k 0.100%, WA

S EUTE (89), AAFE5SIE E2

H

0.044%,

bl o=

m-IAF 6.252%, p-2
okl AT (F 1I-31).



HBASE ol 83l W Yol A AL AT 2%

golgt A7} 0.9977~0.99998 FZ kgt (& 11-32).

(E M-32) @4 2YASA 71871, y BH

No. Y= Z™As (R 7I&71 Y EH

1 et 0.9991 1.51E+06 -7.33E+03
2 bl 0.9999 5.09E+06 -8.55E+03
3 SZalt 0.9994 2.06E+06 -1.08E+04
4 22l 0.9990 2.32E+06 -1.55E+04
5 A 0.9985 1.23E+06 -7.79E+03
6 =l 0.9993 6.08E+06 -3.64E+04
7 Eh 0.9981 6.65E+06 -6.08E+04
8 =kl 0.9978 5.26E+06 -5.20E+04
9 A4 0.9993 5.73E+06 -4 34E+04
10 =Rl 0.9977 5.55E+06 -5.57E+04
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( MSDS 7S ffet MGAl 22 W Rot=E 24 o

2) A4L

REARE (5] 24ste] AUREHAS AL AT A7 wged
0.68~2.01%, ¥l 0.59~2.58%, AIE=8E 0.51~2.28%, AIE=3A 0.47~2.34%,
e 0.79~2.30% S5 0.33~2.96%, OILHA 0.52~2.66%, m-TAl
0.50~2.96%, p-ZAd 0.33~3.18%, o-ZAZ 0.35~2.66%= AAHU=
AT UEhiolTt (E 1-33).

(B I-33) Z s=0M 42E WY

MWEZHE} (RSD, %)

No. | 2HMIZ | mzuz | BEZNE | BESAR | BEENE | BESAR | BEEAE
(1) 2 (3) (4) (5) (6)
1| ws | 2,01 0.99 1.80 1.37 1.83 0.68
2 I 1.46 0.68 2.58 1.66 1.72 0.59
3 | A28 | 171 0.51 2.28 1.69 2.02 0.63
4 | NB2EM | 1.60 0.72 2.34 1.72 2.05 0.47
5 SHES 1.62 0.79 1.89 1.43 2.30 0.83
6 | == 1.28 0.33 2.96 1.59 2.33 0.63
7 | ogmE | 1.05 0.52 2.57 1.53 2.66 0.53
8 | m-3xA | 091 0.69 1.99 1.52 2.96 0.50
9 | p-aa | 1.22 0.33 3.18 1.49 2.02 0.47
10 | o-3&A | 091 0.61 2.44 1.45 2.66 0.35
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3) ASdA 2 AFIA

1= 6718 B4 23 4 29 AETAE= 0.00421~0.01876
mg/Lo|™, AZSAE 0.01275~0.05684 mg/mLE AAFE]o] MSDSe| 7]
A SHAsEET Yol Fost 23S AT (&F [-34).

(E II-34) AHIM HSEA R YA

No. e AESH ket
(mg/mL) (mg/mL)

1 M 0.00901 0.02731

2 HHH 0.00421 0.01275

3 A2 2t 0.00901 0.02730

4 WNEEE=R 0.01207 0.03658

5 AT 0.01201 0.03639

6 =54 0.01028 0.03115

7 V=R 0.01731 0.05245

8 m-32 &l 0.01846 0.05594

9 p-I A 0.01026 0.03110

10 o—Z4l 0.01876 0.05684
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Abstract

Analysis of hazardous substances in

petroleum-based substances to improvement of

the MSDS

Jeong Hee Han, Na young Park, Na roo Lee

Occupational Safety and Health Research Institute, KOSHA
30, Expo-ro 339beon-gil, Yuseong-gu, Daejeon, 34122, Republic

of Korea

Objectives : In this study, it was attempted to identify the actual
status of the labeling of the constituents and contents of the MSDS
(Material Safety Data Sheet) and to suggest improvement by analyzing
the components in various petroleum—-based substances and checking
whether petroleum—-based substances contain harmful substances

according to the Occupational Safety and Health Act.

Methods : For this, we investigated the classification and identification
methods of petroleum—-based substances and UVCB substances and the
analysis method of petroleum-based substances using GC (gas
chromatography or MS (mass spectrometry) and analysis case study and

selected and analyzed 10 harzardous substances and 21 samples.
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Results : Conclusion : It was analyzed 14 samples containing
hazardous substances above the limit concentration among 21 samples
containing UVCB substances accounted for 66.7% and samples
containing naphtha and gasoline-based UVCB substances detected but
samples containing kerosene—, lubricating oil,—, paraffin—and wax-based
UVCB substances did not detect. As a result of analyzing each target
hazardous substance among samples using GC-MS and comparing it

with the MSDS of manufacturer.

Conclusion : This results can be helpful in determining whether
harmful substances contained in petroleum—-based substances are
contained enough to affect classification, and can be a guideline for
MSDS improvement through comparative review and adequacy check

with manufacturer's MSDS.
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1. CONCAWE A{H UVCB =Zoj Cigt

A UvC

BE 24 4 (CONCAWE, 2014)
B

SE0 dist ZF 24 9

No =™ YU EAs HY DMSO
Physical | Simulated EtslrARd A | (aropy
distillation | distillation x|E)
focl oetalieg Hydrocarbon 1. Q3 220t BRE TS
ASTM 2. 210%w/w ZMot= LHME
Low Boiling | EN 3402 | p3719 | ~ ASIM D5134 or 3wl o Etslea 980 %
>0liNg or ASTM D6729 or _ _ R OD MR A
1 Point ASTM or ASTM D6730 w/wZHEXoZ HESE FTHME
0]
Naphthas DS6 ASTM | (6C) Reformulyser PIONA el ne)
D7096 “EN 22854 ér * paraffins, iso-paraffins, olefins,
ASTM D6839 naphthenics, aromatics
EN 3924 - -
1. EI5lEA Q39 % w/w
EN 3405 or [HPLC] IP 436 or - |P436: mono—anddi—aromatic
. or IP 406 ASTM D6379 B B
2 Kerosines ASTM ] [HPLC] EN 12916 or hydrocarbons, or
D87 ASOTI\/I IP 391 . IP3912_ mono-,di- and tri +
D2887 aromatic hydrocarbons
EN 3924 1. Eelea 89 % w/w
EN 3405 [HPLC] EN 12916 or - |P436: mono-and di- aromatic
MK1 diesel IPOZ{OG IP 391 hydrocarbons, or
3 ¢ ||ese ASOTrM [HPLC] IP 548 or - - - IP391/IP548: mono-, di- and
ue D83 ASO'IEI\/I ASTM D6591 tri + aromatic hydrocarbons, or
D2888 [LC] ASTM D2007 + LC: saturated, aromatic and

polar hydrocarbons
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eN 3405 | N 2924 | [HPLC] EN 12916 or 1 EtsaA 980l % w/w
Straight-run or P 406 IP 391 - HPLC: mono-, di- and tri +
Gas Oils ASTM or [HPLC] IP 548 or - aromatic hydrocarbons, or
ASTM ASTM D6591 - LC: saturated, aromatic and
D89 D2889 [LC] ASTM D2007 polar hydrocarbons
EN 3405 | N 2924 | [HPLC] EN12916 or 1. EBleA 289 % w/w
Cracked Gas or P 406 IP391 - HPLC: mono-, di- and tri +
Oils ASTM or [HPLC] IP548 or - aromatic hydrocarbons, or
D90 ASTM ASTM D6591 + LC: saturated, aromatic and
D2890 [LC] ASTM D2007 polar hydrocarbons
Vacuum Gas EN 3924 | [HpLC] EN 12916 or 1. EtalaA 939] % w/w
s, | EN 340 e P 391 - “HPLC: mono-, di- and tri +
Y . [HPLC] IP548 or aromatic hydrocarbons, or
d Gas Qils ASTM or ASTM DB591 3104 .c :
& Distillate D91 ASTM [(LC] ASTM D2007 . saturated, aromatic and
Fuels D2891 polar hydrocarbons
en 3205 | TV 924 | HPLC] EN 12916 or 1 EtalaA 98| % w/w
Other Gas 1P 391 - HPLC: mono-, di- and tri +
or [P 406 [HPLC] IP548 EN )
Oils ASTM or or 3104 aromatic hydrocarbons, or
D92 ASTM ASTM D6591 + LC: saturated, aromatic and
D2892 [LC] ASTM D2007 polar hydrocarbons
151E9N9—’| 1. BtglA Q39| % w/w
or [HPLC] EN 12916 or + HPLC: mono-, di- and tri +
Heavy Fuel IP 480 IP 391 EN aromatic hydrocarbons, or
Oil - or [LC] ASTM D2007 3104 - LC: saturated, aromatic and
components EN [NMR] 1P392 or polar hydrocarbons
15199-2 ASTMD 5292 - NMR: aromatic and non-

or
IP 507

aromatic carbon




4
Ju

EN
_ 15139—1 1. Etelea RO % w/w
U_nrefmed/ P 480 [LC] ASTM D2007 EN - LC: saturated, aromatic and
9 | Acid Treated or [NMR] 1P392 or 3104 - polar hydrocarbons
Oils EN15199-2 ASTM D5292 - NMR: aromatic and non-
or aromatic carbon
[P 508
EN _ _
15199-1 1. EfeleAd 39 % w/w
_ or [HPLC] IP 368 or - HPLC:  saturated,  aromatic
Highly IP 480 ASTM D7419 EN hydrocarbons, or
10 Refined or [LC] ASTM D2007 3104 - - LC: saturated, aromatic and
Base oils EN [NMR] IP 392 or polar hydrocarbons
15139-2 ASTM D5292 - NMR:  aromatic and non-
P 509 aromatic carbon
151E9,\EI)—1 1. BfglA 239] % w/w
o [HPLC] IP 368 or . E'PdLC: saturated, aromatic
Other IP 480 ASTM D7419 en | P .Lérocarbmsv or _
11| Lubricant or | [LC] ASTM D2007 aion | 24 - saturated, aromatic  and
Base oils EN [NMR] IP 392 or 6 | polar hydrocarbons
15199-2 ASTM D5292 - NMR: aromatic and non-
or aromatic carbon
IP 510 2. DMSO &2 % w/w
EN
151991 1 Etslaa 98io) /
or . EtSleA Q39| % w/w
UD?;E[ﬁ?;’[eed IP 480 [LC] ASTM D2007 EN - LC: _';atujrt':xted, 0aromatic and
12 . or [NMR] IP 392 or - polar hydrocarbons
Aromatic EN 3104 Y -
Extracts ASTM D5292 - NMR: aromatic and non-
15199-2 i
o aromaticcarbon
[P 511
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EN 1. Ef5lEA Q39 % w/w
151§r9‘1 - HPLC: saturated, aromatic
Treated hydrocarbons, or
Distillate _ IP 480 [LC] ASTM D2007 EN IP - LC: saturated, aromatic and
13 . or [NMR] 1P392 or
Aromatic EN ASTMD5292 3104 | 346 polar hydrocarbons
Extracted 15199-2 - NMR: aromatic and non-
or aromaticcarbon
IP 512 2. DMSO F&8 % w/w
EN
15199-1 1. EtEled R8O % w/w
Residual IPOZ[SO [LC] ASTM D2007 - LC: saturated, aromatic and
14 Aromatic - or [NMR] 1P392 or - - polar hydrocarbons
Extracts EN ASTM Db292 - NMR: aromatic and non-
15199-20r aromatic carbon
IP 513
EN - -
15199-1 1. Eated K89 % w/w
or - LC: saturated, aromatic and
15 | Stack Wan ) IP 480 {hﬂﬁﬁ%@g?m _ | P | polar hydrocarbons
Ié)l{I ASTM D5292 346 - NMR: _ arotr)'naUc and non-
aromaticcarbon
15199-20r 2. DMSO F=&8 % w/w
IP 514 ==
EN
15199-1 1. Erslha 280 % wiw
Paraffin and or - LC: saturated, aromatic and
Hydro _ IP-480 [LC] ASTM D2007 _ IP polar hydrocarbons
16 or [NMR] 1P392 or . - B
carbon EN ASTMD5292 346 -NMR: aromatic and non
Waxes 15199-2 aromaticcarbon
IP 515
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EN ASTMb5292 . b
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IP 516
EN
15199-1 1. Efstea 39 % w/w
or - LC: saturated, aromatic and
IP 480 [LC] ASTM D2007 _ IP polar hydrocarbons
18 | Petrolatum [NMR] IP 392 or . . : _
or ASTM D5292 346 NMR: ~ aromatic and non
EN15199-2 aromaticcarbon
IPor 2. DMSO F&&8 % w/w
517
EN
15199-1 1_L'=—Ef§f¢i %%le % w/w _ ;
or . . saturated, aromatic an
19 Bitumen IP 480 [LC] ASTM D2007 _ _ polar hydrocarbons
or [TLC-FID] IP 469 - TLC-FID: saturated, aromatic
EN15199-2 and polar hydrocarbons,
or asphaltens
IP 518
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