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Table 2 Magnetic moment of key free radical in ethylene ex-

plosion process
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Table 4 Magnetization intensity of key free radicals during

ethylene explosion

free radical n S, u /107 A-m? free radical magnetic intensity / Am?-kg™'
‘H 1 1/2 1.61 H 13.002

-0 2 2/2 2.62 O 2.166

+OH 1 1/2 1.61 +OH 0.5742

“CH, 2 2/2 2.62 “CH, 2.475

“C,H, 1 1/2 1.61 “C,H, 0.4818

*CH,CHO 1 1/2 1.61 +CH,CHO 0.3036
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Mechanism of Magnetic Field on the Explosive Radical of Ethylene Premixed Gas

HU Shou-tao'?, LI Ru-xia', NIE Bai-sheng’, HONG Zi-jin', GAO Jian-cun'?, YANG Xi-gang', SUN Xu*

(1. School of Safety Engineering , Beijing Institute of Petrochemical Technology, Beijing 102617, China; 2. Beijing Institute of Engineering and Technology
Jfor Safety Production, Beijing 102617, China; 3. School of Resources and Safety, Chongging University , Chongging 400044 ; 4. Beijing Hengan Tiancheng
Technology Co., Lid, Beijing 101299, China)

Abstract: To explore the effect of magnetic field on the explosion characteristics of premixed gas and its mechanism, taking eth-
ylene as an example, the influence law of magnetic field on the explosion characteristics of premixed ethylene/air was experi-
mentally studied. The chain reaction process of ethylene explosion was numerically simulated. The influence of magnetic field
force on key free radicals was theoretically analyzed. The transient pressure of ethylene explosion was measured by pressure sen-
sors and the flame propagation velocities were measured by explosion velocity apparatus. Results show that under the maximum
magnetic field intensity of 3300 Gs, the maximum explosion pressure of 6.5% ethylene decreased by 18.18% and the explosion
pressure rise rate reduced by 17.33%. Along the flame propagation direction, the magnetic field firstly promoted and then sup-
pressed the flame propagation speed of ethylene explosion, in which the suppression effect was greater than the promotion ef-
fect. The ethylene explosion was simulated by Chemkin-pro software, and the key free radicals in ethylene explosion were ob-
tained. Different types of free radicals have different intensities of magnetization. Force of free radical under magnetic field is pro-
portional to magnetization of free radical. The magnetic field force has a greater impact on free radicals with high magnetization,
and no impact on anti-magnetic substances. Different types of free radicals appear stratification phenomenon under magnetic
field. The collisions between different types of free radicals were reduced, and the elementary reaction rate was decreased,
which suppressed the ethylene explosion.

Key words: magnetic field;ethylene premixed gas;flame propagation velocity;key free radical;reaction rate
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