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Fig.1 Schematic diagram of laser ignition experimental system
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Table 1 Test conditions
. . ignition  flow rate flow rate
condition  sample p/)ar:qcle size power of N, of O,
# /W /L+min™" /L« min~!

1# B 2 25 150 0.3 0.7
2* B_2 35 150 0.3 0.7
3* B_2 45 150 0.3 0.7
4* B_2 55 150 0.3 0.7
5# B 2 65 150 0.3 0.7
6" B_1 2 150 0.2 0.8
7* B_2 49 150 0.2 0.8
8" B_1 0.75 150 0 1
9* B_1 1.25 150 0 1
10* B_1 2.5 150 0 1
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Fig.2 Effect of particle size on the ignition delay time of crys-
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Fig.4 The morphological of burning flame of crystalline boron with different particle size
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Effects of Particle Size and Crystalline Form on the Ignition and Combustion Characteristics of Boron Particles

AO Wen, ZHOU Jun-hu, LIU Jian-zhong, YANG Wei-juan, WANG Yang
( State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China, )

Abstract. To reveal the influence mechanism of the particle size and crystalline form on the combustion of boron particles, the
ignition and combustion characteristics of boron particles were studied by using a laser ignition system. Results show that in the
particle size range of 25 —65 um, the ignition delay time of crystalline boron is between 13 and 19 ms, and shows no evident reg-
ularity as a change of particle size. The combustion efficiency of both amorphous and crystalline boron increases with increasing
the particle size. The oxide layer covered on the surface of boron particles is a crucial factor of the reaction efficiency when
particle size is less than 65 wm. The ignition delay time is the shortest and the combustion becomes most intense for crystalline
boron with a particle size of 55 wm, which indicates that 55 wm may be the optimum size for ignition and combustion. Amor-
phous boron has a shorter ignition delay time and higher combustion efficiency, compared to crystalline boron. The burning flame
and emission spectrum of amorphous boron are also stronger. This implies crystalline form has a more important influence on
boron ignition and combustion than particle size.

Key words: aerospace propulsion theory and engineering; boron; ignition; combustion; particle size; crystalline form
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