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Abstract: To improve the ignition and combustion performance of aviation kerosene in extreme conditions,
the gliding arc plasma generated by the nanosecond pulsed power supply was adopted to crack kerosene in atmo-
spheric—pressure nitrogen environment. Cracking gas which consisted of active components such as gaseous light
hydrocarbon and hydrogen were acquired. Besides, the change laws of cracking gas production rate (QW) , C/H
ratio (R) and the selectivily of main components (S) in cracking gas were obtained through changing the rise
time and fall time of the pulse voltage, and part of relevant reaction paths were summarized. The experimental re-
sults were as follows. The cracking gas production rate reduced as the rise time grew, and increased with longer
fall time. The variation laws of C/H ratio with the two parameters were opposite to that of cracking gas production
rate. Among the main components of the cracking gas, the selectivity of ethane was the highest and the value ex-
ceeded 30% in the experimental conditions. With the growth of the rise time and fall time, the selectivity of pro-

pane and propylene in cracking gas decreased while that of hydrogen rose. The changes of rise time and fall time
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influenced cracking effects through changing the reaction paths. The experimental results show that nanosecond

pulse gliding arc discharge plasma could convert part of the macromolecular hydrocarbons in kerosene into active

components gaseous such as light hydrocarbon and hydrogen. Meanwhile, longer fall time could improve the

cracking effect, and obtain more active components.

Key words: Aviation kerosene; Nanosecond pulse gliding arc plasma; Cracking; C/H ratio; Selectivity;
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Fig. 1 Schematic diagram of experimental system
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Fig.2 Structure of plasma cracking reactor
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Fig. 3 Schematic diagram of nanosecond pulse discharge

voltage waveform
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Fig.4 Voltage-current waveforms in different rise time (fall

time: 50ns)
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