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@ OE g AUk
Table 1. Characteristic of 1-butene
Chemical name 1-butene
CAS NO. 106-98-9
Formular weight 56.11
Flash point <-40 T
Boiling point -6 T
Melting point -185 C
Specific gravity 0577 at 25 C(H,O=1)
Vapor density 1.93(air=1)
Vapor pressure 464 mmHg at 21 T
Auto ignition temperature 385 T
Explosion range 1.6/10%
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Photo 1. The picture of experimental apparatus for vapor explosion

tester.

_ll_



(D High voltage transformer © Temperature control system
@ Explosion vessel (0 Sample generator

@ Ignition electrode @ E.O vapor generator
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Fig. 1. Schematic diagram of experimental apparatus for explosion

measurement.
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Nomenclature & Greek Letters

n; : Mole [-]

X; : Mole ratio (%]

P : Pressure [mmHg]
T : Absolute temperature [K]

a, a’, b : Constant [-]

L, : Lower explosive limit [%]

V4 © Stoichiometric vapor concentration [vol%]
MOC : Minimum oxygen for combustion [vol%]
U, : Upper explosive limit [%]
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Risk Assessment by Behavior of Explosion Pressure

and Measurement of Explosion Limit of 1-Butene

Chang-Woo Park

Dept. of Fire Protection Engineering,
The Graduate School of Industry, Pukyong National University

Abstract

In order to consider the risk of explosion and ignition of 1-butene,
the following conclusions were obtained as a result of the experiment

by changing the oxygen concentration and water vapor concentration.

1) As a result of a temperature of 350 °C and a pressure of 1.0 bar,
the concentration of the lower limit of 1-butene and the concen-—

tration of the upper limit of 10.2% were calculated at an oxygen

concentration of 21%.
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2) At the oxygen concentration of 15.3%, minor explosions occurred at

3)

4)

5)

the sample concentration of 3.4% and 3.5%, and the marginal oxy-—

gen concentration was calculated at the oxygen concentration of

15.2%.

The explosion limit was measured by increasing the concentration
change of moisture at the oxygen concentration of 15% by 2.5% to
change the concentration of 1-butene under water vapor of up to

102, but no explosion occurred.

At the oxygen concentration of 16%, the lower limit of 2.8% was
calculated only when water vapor was not injected, but no ex-—

plosion occurred when water vapor was injected more than 2.5%.

When the oxygen concentration was 17%, the change in moisture
concentration was increased by 2.5%, and as a result of changing
the concentration of 1-butene under water vapor of up to 109, it
was confirmed that the lower limit was about 0.2% lower than

when the oxygen concentration was 16%.

6) At the oxygen concentration of 18%, the lower limit of 2.5% was
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obtained when water vapor was not injected, and as a result of in—

jecting 2.5% of water vapor, the lower limit of 3.7%.

7) When the oxygen concentration was 21%, the lower limit was 2.3%,

8)

9)

when the water vapor was not injected, the lower limit was 3.3%,
when the water vapor was injected 5%, the lower limit was 4.9%,
and when the water vapor was injected 7.5%, the lower limit was

slightly lowered.

As a result of measuring the maximum explosion pressure of the
sample, almost the same pressure was exhibited at the oxygen

concentration of 16 to 21%.

The maximum explosive pressure increase rate of specimen was
calculated to be 43.96 kg/cm?/s, 48.84 kg/cm?/s, 53.72 kg/cm’/s, and
63.49 kg/cm’/s, respectively, at the oxygen concentration of 16 to

21%.
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