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Abstract — Gasoline is a widely used product as a source for energy in homes, the automotive industry, and for indus-
trial power generation, and it is also a product with a high risk of fire and explosion. In this study, to examine the risk for
explosion for gasoline, PG, MG and RG, which are categorized according to octane number, were used as test specimens
to measure their explosion limit according changes in oxygen concentration. The explosion limit for 21% oxygen con-
centration in air were confirmed to be 1.5~10.9%, 1.4~8.1%, and 1.3~7.6%, respectively, and the MOC for each of the
test sample were confirmed to be 10.9%. The explosion limit measured in the test performed in this study confirmed
between a 1.2%~7.6% wider explosion limit for the currently accepted MSDS for gasoline, and therefore it is consid-
ered that the results of this study can provide significant reference for preventing fires and explosions for process used
gasoline.
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Table 1. Physical properties of gasoline

Chemical name Gasoline
CAS NO. 8006-61-9
Flash point <—-40°C
Boiling point 32~210°C
Melting point -90.5~-95.4°C
Specific gravity 0.7~0.8 (H,0=1)
Vapor density 3.0~4.0 (air=1)
Vapor pressure 304~684 mmHg
Auto ignition temperature 280~470 °C
Explosion range 1.2~7.6%
Table 2. Octane number of gasoline
PG MG RG
100.6 95.3 91.7
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Photo 1. The picture of experimental apparatus for vapor explosion
tester.

Korean Chem. Eng. Res., Vol. 55, No. S, October, 2017

Fig. 1. Schematic diagram of experimental apparatus for explosion
measurement.
1. High voltage transformer 9. Temperature control system
2. Explosion vessel 10. Sample generator
3. Ignition electrode 11. E.O vapor generator
4. Thermocouple 12. Control box
5. Amplifier 13. Air mixing chamber
6. A/D converter & Signal terminal
7. TPMeasure system 14. Spare sample mixing chamber

8. Vacuum pump 15. N, bombe
16. O, bombe
= ol an, WS v flell /P sielo] Thset Sk 2
A

J2] SHAIXE A s ot 19].
B ol rof] A3 A A= b S 7Nt X 24 Photo 19
ERgISleH, 1 /EREE Fig. 19 YRS

FHAE A= Ule] g400] 1.1 LEA §71Ue] =9} 9]

=75 $138F9] Chromel-Alumel Thermocouple (0.D 1.0 mm)2] &
At 2579} Kyowar] PGM 100 KD ] AlM 2 A-g-83iTh. =
HEE7)9] AL SUS 3045 ARSI oH, &7l e] A stelluA| &
wol7] flste] ek A sEe] 18 fARHA S ARk A
= O}Oﬂﬂr FH8719] 7Fd 21 0~800 °C7HA] 7HHol 7hs

= AZeE 3, 2 dl o Ao FHE

%7%4 ST .orE=

TTH T

-ll

¢

B7ga7] St
g TR 1] oto] BUEeM 25
= gRlskal, 3FEl el Datas A 5 =5 8t
Ak 53k %%%7 | el Aldstarakeh= 7 V\J & s s
5] €71 _4 371 W u]QdA 7149) -2 —0.098066 ~—0.098557
MPa.G7H4] Z15-0] 7153 Vacuum pumpE AHE8F] T3 el 2
T, R SRR ARE 1A o' Flsislom, Ata
ATV E AR ofs) FakgT o] TR =5 8t

3-3. AlgldbH

711 $719] 55 Hsle] tist A3-S shy] 913t Zkg7]o
F9l8k= A, A 29 99.99%2] Z1-& AMg-sl3l om, A3
2 2] s=Ael 23l WagsITh20].

(1) FEL7YA YRS ATHIE ARl A
2 0] $2x]7} —0.098557 MPa-G7H] F3-0 7 W=t}

(2) 714 EFE2] ey A o F AkE b o] =]t

o Zs FYUTE %611*1 T3

(3) 2B ARARTYTE S Sl e st

2~ p
TEe

of %

(
=

il

i

=
=1

7k



4 AaE ArFYTE Sl ald

FUF Wu S FA8] Fo] E=E U A
= 2 &3 7 e Ak

(5) &8 S Fds s flate] ERRA WS 2=
e w72 wksith,

(6) AgEel 10l Mg AAgich

(7) A2 5 ONAIA FHH7-5 i),

(8) ZA] QA B A A o] :

9 FEA ] et S oa TRl Qg vlolEE
HFE ol 715 At

o,
nore
2L
finss
s
L
Ju
i
Al
At
o
k)

A&
=
1

=
3z
=

(6}
3l 132k FaE w9 A s TR, s s
AsA =2 519t

4-1. MASEO| IE =4 5|

7taA B - 711 719 A4 7haske] S el
Ashlo] ZFeliRivkar sA & FHko] Jojupx|= =t 71N
718 A AN 7k old s W £l
dofrfar, o] we] MLE FistAe} she ZkshA| o] ket 52
773 719 Fata W] g @ 9] 7p 7] A o) a1 F e sk Ak
o|t}H21].

Fig. 2 PGE ARREE 24%001A 3% (HH 02 Zo 71
ZUSHA S LR 210 24, AAEE 21%2] 7] FollA Zuksk
Ali= LFL®] 79 1.5%, UFL®] -9 8.5%% T3t th Atas s
18%01141+= LFL 1.5%, UFL-2 6.6%% 579315101, AHA5 = 15%2)
LFLZ 1.5%, UFL 5.4%% YRSt AR s 58 o E0 12%
o|4€] LFLZ 1.6%%E A% 45313 2" UFLL- 3.6%E YERSL
O A ERE STIAA 24%8] A4 LFLS 1.5%% W31} ¢l
Aot UFLE 11.5%% 7kt

12

10

Concentration(%)

0 -IIAIIIlll}llII:IIIIIIlll:lllkillll:llll:l

/] 3 6 9 12 15 18 21 24
Oxygen concentration(%)

Fig. 2. Relation between oxygen concentration and PG concentration.
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Table 3. Experiment result of flammable limit

Gasoline PG MG RG
0, [%] LFL~UFL [%] LFL~UFL[%] LFL~UFL [%]
24 1.5~115 1.4~10.5 1.3~9.6
21 1.5~8.5 1.4~8.1 1.3~7.6
18 1.5~6.6 1.4~6.3 1.3~6
15 1.5~52 1.4~4.9 1.3~4.5
12 1.6~3.6 1.6~3.3 1.3~2.9
11 2~2.1 2.1~2.4 1.3~22
109 2~2.1 2322 1.3~2.1
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