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crystalline boron particles with different particle size"’
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Fig.3 Experimental apparatus using plasma ignition'®’
1—plasma generator, 2—tungsten cathode, 3-copper anode,
4—mixer, 5—tubular ceramic nozzle, 6—metal chamber,

7— feeder, 8—hopper, 9—chamber, 10—tube
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Energetic materials such as AP,KP,GAP and NaN,.

They can release a lot of heat, which increase the surface
temperature of boron particles, resulting in promoting
boron ignition and combustion.

coating layer

Combusible metal like Mg, Ti and Zr, which can
react with boron to generate metal borides. Those
metal borides have low ignition point, so the
ignition temperature of boron is lowered as well.

Materials like VitonA LiF, TMP,silane and PVDF.

They can react with boron oxide and remove the oxide
layer on the surface of boron particle. So boron
ignition and combustion are promoted.

B 5 2P sp R B AR AR
Fig. 5 A variety of coating materials and the corresponding
action principle
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Progress in Methods of Promoting the Ignition and Combustion of Boron Particles

Xl Jian-fei, LIU Jian-zhong, LI He-ping, WANG Yang, ZHANG Yan-wei, ZHOU Jun-hu, CEN Ke-fa
( State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027 , China)

Abstract: The methods of promoting the ignition and combustion of boron particles were summarized and reviewed, including
selection of amorphous boron with appropriate particle size, improvement of the environment temperature and pressure, addition
of some substances such as fluoride and water vapor in the atmosphere, coating of boron particles and modification of additives.
The mechanisms of various promotion method were explained. The present problems and technical approach needed of solving
these problems in promoting the ignition and combustion of boron particles were analyzed and presented with 19 references.
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