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Fig.1  Schematic diagram of the electrostatic accumulation
test apparatus

1—slip box 2—chute, 3—voltage probe, 4—faraday cup,
5—digital balance, 6—digital voltage meter, 7—digital charge
meter,

8—computer data acquisition software system,

9—computer
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Fig.2 Test apparatus for electrostatic accumulation
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Fig.3 Effect of particle size on electrostatic accumulation of

quartz
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Table 1 Sliding in time and the friction coefficient of different

particle sizes of quartz

particle size/um sliding time/ms friction coefficient

380 ~420 480 0.26
250 ~290 529 0.39
200 ~240 586 0.50
110 ~150 639 0.58
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Fig.5 Effects of flume length on electrostatic accumulation of

quartz
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Fig.6 Effect of inclination of flume on electrostatic accumula-

tion of quartz
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Table 2 Effect of material of flume on electrostatic accumula-

tion of quartz

number  chute materials charge mass density/nc + g~
1 stainless steel -0.71
2 shellac varnish kraft paper —2.69
3 kraft paper -3.08
4 conductive rubber -2.06
5 insulating rubber -1.35
6 emulsion skin -4.78
7 carbon steel -0.57
8 organic glass -4.46
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Fig.7 Effect of humidity on electrostatic accumulation of quartz
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Fig.8 Effect of environment temperature on electrostatic ac-
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Table 3 Resistivity and electrostatic accumulation of the

common initiating explosives

surface resistivity ~ volume resistivity ~ charge mass density

name

/Q /Q - cm /nc g™
GTX 2.09 x10" 6.94 x10" 3.21
LA 9.18 x10" 7.56 x10™ 8.10
LTNR 3.72 x10" 1.67 x10™ -10.18
dextrin LA 2.77 x10" 3.19 x10" -3.18
lyvinyl 5 5

':IOCZ;:';;YLA 1.97 x10'8 8.86 x10'° 7.92
GT™M 4.61 x10" 1.47 x10" 1.6
GTN 2.22 x10" 8.77 x10" 3.58
KPA 7.65 x10" 2.53 x10" -
4 & it
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Electrostatic Accumulation Test of Initiating Explosives

ZHOU Ming-tui, LI Zhi-min, ZHANG Tong-lai, WU Bi-dong, YANG Li, ZHANG Jian-guo, ZHOU Zun-ning
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract; In order to test the electrostatic accumulation of common initiating explosives, the influences of various factors were
discussed including temperature, humidity, chute material, length, inclination of flume, quartz mass and size of quartz sand.
Results show that the amount of charge increases with the increase of the quartz mass. The electrostatic accumulation is linear
relation with the environment temperature and humidity, and exponential relation with the sample size. The smaller the particle
size, the more electrostatic accumulation. In addition, the chute material, length and inclination of flume also have a great influ-
ence to the electrostatic accumulation. On this basis, the resistivity and electrostatic accumulation of the common initiating explo-
sives such as lead styphnate, lead azide and perchloric acid carbon hydrazide series were tested. Results show that those initiating
explosives are high resistivity objects, and the lead styphnate can be accumulated static electrostatic easily. The lead azide with
crystal type control agent dextrin and polyvinyl alcohol can be reduced the electrostatic accumulation obviously, and dextrin and
polyvinyl alcohol can be used as antistatic agent.

Key words: physical chemistry; initiating explosives; quartz sand; electrostatic accumulation; electrical resistivity
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