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Abstract — Propylene is widely used in petrochemical manufacturing at over 200 °C. However, since propylene is a
flammable gas with fire and explosion risks, inert nitrogen is injected to prevent them. In this study, experiments were
conducted using propylene-nitrogen-oxygen upon pressure changes at 200 °C. At 21% oxygen, as pressure increased
from 0.10 MPa to 0.25 MPa, lower explosion limit (LEL) decreased from 2.2% to 1.9% while upper explosion limit
(UEL) increased from 14.8% to 17.6%. In addition, minimum oxygen concentration (MOC) decreased from 10.3% to
10.0%, indicating higher risks with the expanded explosive range as pressure increased. With increase of pressure from
0.10 MPa to 0.25 MPa, explosion pressure increased from 1.84 MPa to 6.04 MPa, and the rate of rise of maximum
explosion pressure increased drastically from 90 MPa/s to 298 MPa/s. It is hoped that these results can be used as basic

data to prevent accidents in factories using propylene.

Key words: Propylene, Explosion limit, Minimum oxygen concentration, Explosion pressure, Pressure rise rate
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Fig. 1. Schematic diagram of experimental apparatus for explosion
measurement.
1. Control box
2. Explosion vessel
3. Vacuum pump
4. Propylene bombe
5. Nitrogen bombe

6. Oxygen bombe
7. High voltage transformer
8. Amplifier
9. Oscilloscope
10. Computer
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Fig. 2. Explosion limit; Relationship between oxygen concentrations
and propylene concentrations according to pressure at 200 °C.
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Fig. 3. Relation between minimal oxygen concentration and pressure.
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Table 1. K,; Gas deflagration index according to the pressure at 200 °C

Pressure [MPa] K, [m"MPa/s]
0, [%] 0.10MPa 0.15MPa 020MPa 0.25MPa
21.0 9.29 16.52 2230 30.76
18.0 6.19 12.59 15.29 22.92
16.0 3.72 991 10.32 13.01
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Nomenclature

: Absolute pressure [kPa]

: Volume [m’]

: Gas constant [kPa-m’/kg-K]
: Absolute temperature [K]

: Number of moles [kmol]

: Molecular mass [kg/kmol]

: Mass [kg]

: Mole of component [mol]

g5 25 3 ®m <

=

: Total mole of all components [mol]

B

<

: Volume of component [m?]

: Total volume of all components [m?]

=<

: Partial pressure of component [kPa]
: Total pressure of all components [kPa]
: Gas deflagration index [m-MPa/s]

: Pressure rise rate [MPa/s]
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