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Effect of Initial Pressure and Oxygen Enrichment Factor on the Explosion
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JI Changquan, JIA Fan, LI Bin, ZHANG Dan, XIE Lifeng
School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology (Jiangsu Nanjing, 210094 )

[ABSTRACT] In order to investigate the explosion hazards of methane CH, under oxygen-rich and non-pressure condi-
tions, and ensure the safe use of CH, gas under different operating conditions, the effects of initial pressure p, and oxygen
enrichment factor £ on the explosion characteristics of CH,/0,/N, were studied using a 5 L cylindrical explosive device.

Indicators such as maximum explosion pressure p,,.. , maximum pressure rise rate (dp/dt) and maximum pressure arri-

val time ¢, were used to measure the explosion safety of CH,. The results show that when E is 0.21, 0.25, and 0.30, p, ..
always increases linearly with the increase of p,; When E is 0.35 and 0.40, p,. first slowly increases linearly with the in-

crease of p,, and then rapidly increases linearly; (dp/di) . can be divided into linear increase and first-order exponential

rapid increase with the increase of p,. When E is 0.21 and 0.25, ¢, linearly increases with the increase of p,, as the de-
struction rate of CH, activated radicals increases during the initial combustion stage, reducing the reaction rate and bur-ning
rate, leading to an extension of ¢, of premixed gas. But as E increases, the promoting effect of oxygen and the inhibiting
effect of free radical destruction form a new competitive effect, causing ¢, to increase first and then decrease.

[ KEYWORDS] initial pressure; oxygen enrichment factor; premixed gas; explosion characteristics; 5 L cylindrical ex-

plosive container
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Fig.3 Effect of initial pressure on explosion parameters

at different oxygen enrichment factors
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