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Abstract P-xylene is used as raw material and solvent for manufacturing various products in the
petrochemical industry. According to the Safety Control of Dangerous Substances Act, p-xylene is
categorized as one of the Class 4 dangerous substances. Due to its low flash point, there is a risk of fire
or explosion from p-xylene in the presence of ignition sources. In an explosion, the material involved
expands in volume through a rapidly progressing chemical reaction and is accompanied by light, sound,
and impact pressure. Since an explosion range varies depending on the concentration, temperature,
pressure, oxygen, and ignition sources, it is necessary to understand these factors. This study was
undertaken to measure the explosion pressure and its rise rate according to changes in the p-xylene
concentration when the pressure was 1.0 kg/cm”.G at 150°C, which is near the boiling point of p-xylene.
As the p-xylene concentration increased from 1.55% to 2.35%, the maximum explosion pressure
increased from 5.66 kg/cm’G to 6.63 kg/cm®.G, and the maximum explosion pressure rise rate
increased from 124.39 kg/cm®.Gs to 196.41 kg/cm?.G-s. Furthermore, the minimum energy required for
the combustible gas mixture to ignite decreased from 1.44 mJ] to 0.24 m] with an increasing
concentration of p-xylene.
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Fig. 1. Schematic diagram of experimental apparatus
for explosion measurement.

81

FasUA = 71 E4o] A3k of Z 83t X
4319 YR E EHct= FXEA, Fig. 29 At} &
9 Tektronix TDS 30149] OscilloscopeE AHEsI3
or, W7 BiEge] o) o 25 kV7HA] 7o)
7FsT AAE ARSI

!

€
€ ¢
e | &
©
c
c

—

“Geeeaat
=10

Fig. 2. The picture of experimental apparatus for
minimum ignition energy explosion

measurement.
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Fig. 3. Relation between time and explosion pressure at 150 °C and 1.0 bar.
(a) 1.55%, (b) 1.75%. (c) 1.95%, (d) 2.05%. (e) 2.15%, (/) 2.35%.
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Fig. 4. Relation between time and explosion pressure rise rate at 150 °C and 1.0 bar.

(@) 1.55%, (b) 1.75%, (c) 1.95%, (d) 2.05%, (&) 2.15%, () 2.35%.
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