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gasoline®] o 3 TI’OH)H(haZaI'dS)’% ZAet FU HFAH 2 EF HF P ;53'/] A9eA 242 B9
913l A (risk assessment)S B 718MA T AT A gasolineE A EA FH 2 AAME Hold4d E4d

1B, 18] 2 JARC Group 2B, ACGIH A3 Edo|qith. 2484 SHAAE TLV-TWA 71 900 mg/mS‘:']”J

O]Sd\ o 111 'ITEH A Jg 7]'ﬁd+ HE.}O]- RfCWorker 0.3 mg/m/ U]'k] t7‘\):}5/{-] RfCWorker 27 mg/m %%%/g
RfCworken = 2.7 mg/m 0l ATk, 12|13l $18 = B7hol A HhAd 2 459, W FYEA & 51, #2542 519
Rom, o] EE g gasolined] AFEE 1S 2F4ste EHE HriE

Abstract - To protect the workers” health, we evaluated the hazards of gasoline which the large
amounts of use and lack of information, and perform the risk assessment through the measurement
of working environment. It is estimated the reproductive toxicity, and has germ cell mutagenicity
class 1B, also IARC 2B, ACGIH A3 with carcinogenicity. With working environment, it is measured
as below the TLV-TWA 900 mg/m”. It is also calculated 0.3 mg/m’ as carcinogenicity RfC (work-
er), 2.7 mg/m” as chronic inhalation toxicity RfC (worker), 2.7 mg/m’ as developmental toxicity
RfC (worker). From all of these results, it is calculated that the risks are 459, 51 and 51 as carcino-
genicity, chronic inhalation toxicity and developmental toxicity, respectively. It is concluded that
the risk of gasoline is evaluated over 1.
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2.2. 7?5ll4 =AHHazard Identification)

OECD Screening Information Data Set (SIDS),
IARC(International Agency for Research on Can-
cer), IPCS(International Program on Chemical Sa-
fety) 5 A7) FoAA A7tE = FSHEAE {ElA -
A B7F HaA, vl I na ATl
(NIOSH) ¥ 37 B3 % (EPA)9| Integ Rated Risk

Information System (IRIS), 4& =T, 4
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AH8-#l Monte carlo si-
2t 27 3o wet A 2
EANA =EF7o] FEhA & & 11y o]o A
& dZ317] 8l #& 23 (stochastic model)< ©]
8313 th &, gasolines FJ3t= 2 $H7 (biphe-
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Gasoline e AZstAY HF, FE3I= AH9dS
30937 JEol 38BNMAE FAEN L, TV A5
< 8,859,930E=010 o, At B FF7] AR, &
& AAZA, FE80, =584, =gtolagd ol
gz] 2o]al Uk gasolineS S FA A=
EAA WAL lom, B4 4= C3Cl19 o|2& e
e, 34t 5 paraffinl 9(80%), aromaticl E(14%),
olefinA|F(6%) = /8= o] JoH, 71e} Y7 Thekzh
BeEol A4 gl gurde® #FEH 32:210C,
=4 -954TC, 5719 304-684 mmHg(37.8C), 13}
A BT FEo2 4o e I EFEA=E
o] Fo1 A SlrH2-4].
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2.2. 6l Z=AHHazard Identification)
AATES o83 A5 T2 A gas-
oline> 217 A|(CNS) & 4ol Z4-& Fdsths A
o7 BwudEu JloH, AT 4 =34 W A%
o 2u-g2Z&do] =] U=
Gasoline®ll =& A7l 3 F= F&
ne droplets)? a2u-22EH] 41 FHo=2 52
& Wste] FaFo] vkl BuaEGATHe].
oA o RmE FE o8 384 Y 1,552 ppm
S 219 6M3L, F 5%, 0U3T =2 A} AT,
AL o, TFAAEA v, A8R 7)E, AR
7%, BYHA B0 Bolgt Ggo] WEFA| o}
NOAELS 1,552 ppm &2 A Qkat3tH7]. W 54
2 AT REE 73 FFHEM)E 29 B0,
67, 292, 2056 ppm®] < gasolineol] == A|X1 A3,
217 A F(renal adenoma)¥} 3344 Y (carcinoma)
o] #AHNOH, 2T Y =ETolA] A A
T 4 T WAES 22 0/49, 1/59, 5/56, 7/45
o] ATHS]. F344 B F <A 300 ppm] F gasoline
£ 485 B} =EAIIH, Bl vls] A% 29
Fol A 2] 3H-labeledthymidine T &E©°] F 4 ~ 6

4984
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o] &&Fof nlgste] #EE RII|= UATH

A2 E =4 ATE McKee 5[10]2 AF ] ¢
Al FRl 3 A 6AIZE, F 79 F<E 100, 500, 1,500
ppm, A7l A% 5 - 21 I7HA =247 1,500 ppm
ofu|te] AFEC] 44 %ol o, AE ofnef A
o] izl vd) 4 %7} gasA 1sET
o] A7l= tizwol nisf WMo Aol A4, 7iE
A, AA S, AbdEol oA ke
o3 AT A #EHA ol H3] 100 ppm
FowdAs dzTd Fog ofn o] ez wist
2 efole] 47 sl e BEEA kol A
2 A0 &4 ANPE Fal ofn] & Ejol A%
=49 NOAELS 100 ppmo2 AASATH10].

At gk I&F A7E 34 S TF 7S
T A, U5, 7R e A= Y] B3
744 QukHol 2o 2 Huaki 9o m[11], 160 -
270 ppmol| 8AIZF FF =& A FF A=, 500 - 900
ppmoll 1A =& A, &, 2, F AT oz,
2,000 ppmoll 1412t 5% =& Alodls 53 A=
v E3E Bow, HASH F4 G| A%
-2 tlgF 1000 ppm 2 H7FTH11]. = EPAS
Hal A @7t E & (risk assessment forum) ol Al A
FRY =E22 AT A o B FoF FFe
FEEA vty Ba sPon[12], FALAT
& TARCE 2BO] 2 SH< AAsta itk =7t
H 2 27)ES SEveE 2F v, v F,
FAAEE 300 ppm, LE 100 ppm, UL TE 50
ppml = FFASFIL QU
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2.3. 5l ZHZA(Dose-response assessment;
BE-4-SEHID
Gasoline2 WAl 5-9] thekst WakAd &slrif
o] EgEo|th & AFll4E gasolinedll & 30
AE 54 Al dg g AEE A8 FUrE
93N, Gasoline?] & 3 /4, benzene, toluene,
ethylbenzene, xylens, styrene, n-Pentane, MTBE(me-
thyl tert-buthyl ether)oll W3 &F--3H7HE -
3}tk gasoline &+ AE 5 94 E2-L ben-
zene & R AALH, By HA(FSY EE A
T) &4 benzene, toluene, ethylbenzene, xylens,
n-pentane, MTBE &5 o]3lo, A4 54 &2
benzene, toluene, xylens, styrene, n-Pentane®] 5%
ola, I =4 =% benzene, ethylbenzene,
n-pentane®] 3% At}
Gasoline®l] 7] &2 benzene2] A RfConk
£ 0.03 mg/m' (B &), " SH(FY) RfCuork™
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0.6 mg/m' (Y =4), Wt F3(HT) RfCyon= 1.3
mg/m' (Y =4), A4 FA RfCyoni= 0.85 mg/ v,
W 54 RfCyons 2 mg/ m'E 2FEF AT toluene
9] B H4(FY) RfCuons 17 mg/ m'(A7 F43),
T S (HT) RfCuworce 30 mg/ ' (A F4), 4
2l E4 RfCyorcs 12 mg/m'E AHZH AT} ethyl-
benzene®] T3 H4(FY) RfCons 4.5 mg/ m'(H
Al =4), 8 S8(E ) RfCuons 9 mg/ m'(XE 2
A =4, IE 4 RfCuons= 25 mg/m'E AHEE
A} xylene®] T A (FY) RfCwor = 1.2 mg/m'
T Ax), T8 S4B T) RiCuon= 17 mg/ m'(A

&), A4 F4 RfCyonis 67 mg/ m'Z AFEF| G
tyrene®] T E43(A ) RfCuones 0.2 mg/m’
, A =4), A2 54 RfCyoni= 0.2 mg/ m'E 4+
o). n-Pentane®] THd H4(FY) RfCuok(2!
Y& 155 mg/m, T 54(8T) RfCuon= 93
A7 54), A2 54 RfCuoni= 155 mg/ 1t
3 RfCyonc= 92 mg/ m' 2 AFZ = ATh MTBE
H5A(FY) RfCyon= 4 mg/ m(XE 2 A1 =
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2.4. - £2F ™IH(Exposure assessment)

Gasoline A|ZHJA 3714 118 ez 2
5823 gasolines =+ 4.01 + 213 ppm ©|3]
i, 253 - 991 ppm 9 HHE EF ==7|F 300
ppm ©]3} . gasoline #H 0044 10782 tido.
2 ZA$HZH A7 gasoline 2 41.60 + 74.25 ppm
©]aL, 0.7 - 188.88 ppm o] M E BF =27|F
300 ppm ©]3t5Th. o} table 2& gasoline A&
A ¢} gasoline F& AA 9| gasoline =& Ha g
FolH, AAZH SR gasoline 7 ZEZAV} A=Y
c2A HY =F R 22 FEY & 7 A0

%3k gasoline A& 9 HF 224 2195 WY
o2 A3 FAHZN gasoline 21.91 + 53.42
ppm ©1%3L, 0.7 - 188.88 ppm<] W E BF =&
715 300 ppm ©ltel At A48 S Ao o
g+ Shapiro & Wilk A& A3 A EEZE 3}
A FE WAZ FESAES AU F= ji

=

Table 1. RfCyox determine carcinogenic of benzene contained in gasoline

The calculation process of RfC

Rfcwork

BMDL1 (Inhalation) SF (Inhalation)

. 3.24 mg/ni 7.8%10° / (mg/m)
POD Relevant Dose descriptor (Workers, inhalation) (Workers, inhalation)
Route-specific bioavailability 1
50% oral / 100% inhalation
Adjustment for route 1
0.8 | /min/kg, 8h = 0.384 mi/kg/8hr UR(worker) = TUR/CF
= JUR/4.2
.. _ 6 3
Step 1 {Xctlvlty. . 1 = 7.8%¥107/4.2/(mg/ m')
rest/light activity
Occupational lifetime exposure 1
7/5 * 70/40 = 2.45
Step 1 correction summar /L UR(worken)
P Y = 324 mg/ni = 0.0019/(mng/ )
allometricscalling
RfC(mg/ni)
low dose extrapolation(lO’4 risk) 100 = (1X10’4)/UR(worker)
Step 2 1/2,500 for T25 (1(mg/nd) : UR(W) = X (mg/ni) :
1/1,000 for DMDLI10 (1x10%)
1/100 for BMDLI1
Step 2 correction summary 3.24 / 100 = 0.03mg/m (1x10% / 0.0019 = 0.05mg/ni

Final decision

RfCyork : 0.03 mg/mi
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Table 2. Gasoline process of making and using a comparison of exposure concentration

Manufacturing process of gasoline

Handling process of gasoline

Sample No.(n) 11

Sample No.(n) 10

Max. 9.91

Max. 188.88

Min. 2.53

Min. 0.7

Lange

Lange 188.18

Rate in excess of exposure limits(%) 0.00

Rate in excess of exposure limits(%) 0.00

Average 4.01

Average 41.60

Median value 322

Median value

Standard deviation(s)

Standard deviation(s) 74.25

Geometric mean(GM) 3.67

Geometric mean(GM) 10.58

Geometric standard deviation(GSD) 1.50

Geometric standard deviation(GSD) 541
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Fig. 1. Gasoline handling the work environment of
the process probability distribution of the
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5. A4 ZA(Risk characterization)

Gasoline # & AFG&olA4 9] gasoline == <l
el SHEE e 459011, 5] S edE
o 2% APEE 259802 wl$- & ) 8glow
H7F=E ). ©]& gasoline2] A RfCuork(0.3 mg/
m)7b w- BEA o ke GTFE IAT, A
oAl e TEE vnA 7] RO AH
ATk gasoline®] T3 =4 APEE HH 34 L 95
BES] 71942 FHHNoH, & 24 =S
ol FAISH £ FFELE HIFHU

Gasoline =% 2t Aol Ly AP =o o
3 SE VX g2 FUte] 1191 v, v gl
=4 AFEEY T2 01 Tl Utk gasolined]
T 2ol 54 ke o0HES = oF 09=
Al 1ol 2T FEIAH gasoline®] 'FY RfCuork
% EJ—’/]' ELE-Z]'—E‘ 53%, E’l'/g ‘;‘l %% %/%] Rwaork%
23 ZEAE %9 % TEOE FAEH AT gasoline
o= Sl o et 9 v =4 AR B
B FEOE FEH, A AP0l e =4
2 griElen o8 235 EYE ot Fig. 2¢}
2ol A FFE 22 A E &qE X e
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(b) Chronic toxicity (inhalation) risks
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(c) Developmental toxicity risk

Fig. 2. Gasoline affected by human workers value the probability distribution of risk.

v. d 8

Gasoline®ll izl 3143 - @4 H7L 244
w237 2 JPE AEAH}E EE gasoline
A=A A W A E Holdd Edoiy, A4
37 24 A3= TLV-TWA 712 900 mg/m ™| ghe.
2 Z2A4FUS. FIA8 BrEe G RfC(kaer)”
0.3 mg/m’, T EFAEA RfC(Worker)\_ 2.7 mg/m’,
WA= REFCworken = 2.7 mg/m 0] AT 123 913
S Hrtol A It IR = Ht 459, T FUEA
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