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Abstract Most facilities that manufacture products made from the hazardous materials operate at high
temperatures and pressures. Therefore, there is a risk of fire explosion. In particular, an explosion
accident is a major risk factor for facilities with hazardous materials, such as oil, chemical, and gas.
Propylene is often used in sites producing basic raw materials and synthetic materials by addition
polymerization at petrochemical plants. To prevent an explosion in the business using propylene, the
explosion range with the oxygen concentration was calculated according to the changes in temperature
and pressure using an inert gas, carbon dioxide. In these measurements, the temperature was 25 C, 100
T, and 200 € and the amount of carbon dioxide in the container was 1.0 kgf/cm®.G, 1.5 kgf/cm>G, 2.0
kgf/cm®G, and 2.5 kgf/cm®.G. The explosion limit was related to temperature, pressure, and oxygen
concentration. The minimum oxygen concentration for an explosion decreased with increasing
temperature and pressure. The range of explosion narrowed with decreasing oxygen concentration. In
addition, no explosion occurred at concentrations below the minimum oxygen concentration, even with

steam and an ignition source of propylene
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Table 1. Characteristics of propylene[15]

Chemical name Propylene
Structural formula CsHs
Phase Gas

Flash point -107 €
Autoignition temperature 460 T
Molecular weight 42.03
Specific gravity 0.5
Upper explosive limit 103 %
Lower explosion limit 2.4 %
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Fig. 1. The picture of experimental apparatus for
vapor explosion tester
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Fig. 2. Schematic diagram of experimental apparatus
for explosion measurement
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Table 2. Experiment result of explosion limit(at 25 T)
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Fig. 3. Relation between oxygen concentration and

propylene concentration(at 25 T)
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Fig. 5. Relation between oxygen concentration and
propylene concentration(at 200 C)

Table 4. Experiment result of explosion limit(at 200 C)

Fig. 4. Relation between oxygen concentration and Propylenc 10, 15 20, 25,
propylene concentration(at 100 T) Osl%] kgf/em’G | kef/em’.G | kef/em’'G | kef/em’.G
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Table 3. Experiment result of explosion limit(at 100 T) 21 37121 | 37~138 | 37~152 | 37~156
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