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Fig. 1 Schematic diagram of the coating process with PVAc elastic microsphere
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Fig. 2 Comparison of the molding effects of four types of igniters
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Table 1  The distance of flame front to igniter flame center for

four types of igniters at different times

t/ms R, /cm R,/cm R;/cm R,/cm
1 2.17 0.40 0.20 0.80
2 5.53 1.58 0.25 2.08
3 7.50 2.96 0.33 3.20
4 8.88 3.55 0.38 4.41
5 9.47 4.26 0.75 5.40
6 9.57 4.42 1.50 5.62
7 9.62 4.50 1.70 5.76

Note: R,, R,, Ryand R, are the distance of flame front to igniter flame center
of paper coated igniter, plastic wrap coated igniter, polyvinyl alcohol

bonded igniter and PVAcelastic microsphere coated igniter, respectively.
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Fig.7 Flame front surface propagation velocity vs. time curves

of the four types of igniters
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Fig. 10 Deflagration process of 100 g - m~* TiH, dust ignited

by a PVAc elastic microsphere coated igniter
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Table 2 PVAc coated igniter and distance of dust flame front

to flame center at different times

t/ms PVAc coated igniter/cm distance/cm
1 0.80 0.65
2 2.08 3.64
3 3.20 9.03
4 4.41 11.42
5 5.40 14.51
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Fig. 11 Comparison of the flame front surface propagation
velocities for the explosion of chemical igniter coated by PVAc

elastic microsphere and 100 g - m~ TiH, dust
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Ignition Performance of the High Energy Chemical Igniter Coated with a PVAc Elastic Microsphere

LIU Wen-jin' , CHENG Yang-fan®’, LU Song-lai’, HAN Ti-fei’, WANG Quan’’, SHEN Zhao-wu’

(1. School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan 232001, China; 2. School of Chemical Engineering,
Anhui University of Science and Technology, Huainan 232001, China; 3. CAS Key Laboratory of Mechanical Behavior and Design University of Science and Tech-
nology of China, Hefei 230026, China)

Abstract: To reduce the effect of formability, combustion duration, burning rate and other parameters of the chemical igniter on
the dust combustion and explosion experiments and improve the accuracy and repeatability of experimental data, the chemical ig-
niter coated with a polyvinyl acetate (PVAc) elastic microsphere was developed. Firstly, the ignition powders were desensitized
by paraffin wax, then a few drops of petroleum ether was added to the ignition powder to form a spherical ignition powder, then
the spherical ignition powder was coated by ethanol solution of PVAc and dried in vacuum. In the process of drying, the petrole-
um ether was volatilized to make the coated film expand and the ignition powder bulk. The PVAc elastic hollow microsphere pre-
pared has the advantages of good formability, strong toughness, water proof and oxidation resistance, etc. The deflagration char-
acteristics of the igniter were studied by a high-speed camera and compared with other three types of igniters. The experimental
results show that the igniter coated by PVAc elastic microsphere has a spherical flame propagation, a moderate flame velocity, and
a stable ignition reliability, which can reduce the experimental data error of the dust explosion because of the influences of the
igniter.

Key words: ignition powder; dust explosion; polyvinyl acetate( PVAc) ; microsphere coating; dust cloud; burning rate
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