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Fig. 1 Process chart of manufacturing charcoal-free black powder
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Table 1 Flame sensibility and output property

of charcoal-free black powder

proportion/ % flame p-t parameters
No- KNO, S CyH,O, (‘:32) Sen/s;}::lluy p./MPa t_/ms
1 70.0 9.2 20.8 3.0 9.4 2.29 30.6
2 71.9 9.5 18.6 2.8 9.5 2.34 35.6
3 72,7 9.6 17.7 2.5 9.5 2.39 28.5
4 73.6 10.4 17.0 2.4 9.7 2.40 30.7
5 73.8 8.3 17.9 2.5 9.6 2.42 32.0
6 74.0 9.8 16.2 2.2 10.5 2.47 35.6
7 74.6 8.7 16.7 2.7 12.0 2.51 27.2
8§ 74.8 9.0 16.2 1.9 10.5 2.66 30.6
9 76.0 8.2 15.8 2.2 9.6 2.22 32.0
10 ordinary black powder 11.6 2.58 55
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Table 2 Comparison of sensitivity of charcoal-free

black powder and black powder

ordinary black charcoal-free

items

powder black powder
friction sensitivity/ % 28 12
impact sensitivity/ % 28 14
flame sensitivity/cm 11.6 11.2
static sensitivity/V 3071.4 4583
blast temperature /°C 330 370
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Table 3 Comparison of output property of charcoal-free

black powder and black powder

ordinary black charcoal-free

items

powder black powder
u/s+0.45g"" 0.87 1.38
p/MPa 2.58 2.66
t/ms 55 30.6
H,\./m 100 130
H, (H,)/m 126(72) 148(123)
S 2.62 0.58

Note: H,,., average shoot height; H _ and H ; is maximum and

ninimum hoot height respectively; S, stardard deviation.
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Study on Charcoal-free Black Powder

CUI Qing-zhong, JIAO Qing-jie, REN Hui
( State Key Laboratory of Prevention and Control of Explosion Disasters, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Through modifying proportions of potassium nitrate, sulfur, phenolophthalein and potassium hydrate, formula of charcoal-
free black powder is optimized by replacing charcoal with reactant of phenolphthalein and potassium hydrate. Properties between
ordinary black powder and charcoal-free powder are compared, including mechanical sensitivity, static eletricity sensitivity, thermal
decomposition process and output capacity. The results indicate that the mechanical sensitivity, static electricity sensibility and
ignition temperature of charcoal-free black powder is lower than that of ordinary black powder, and the safety ability, working
capacity and output stability of charcoal-free black powder is higher than that of ordinary black powder.

Key words: military chemistry and pyrotechnics; black powder; ignition powder; phenolphthalein
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Desensitizing Technique of Ammonium Nitrate

LI Yong-xiang, YAN Yong-yong, CAO Duan-lin, WANG Jian-long
( Deptartment of Chemical Engineering, North University of China, Taiyuan 030051, China)

Abstract: Ammonium nitrate is modified by adding anti-explosion agent to reduce its impact sensitivity. According to thermal
decomposition of AN and hot-spot theory, six chemical materials such as ZnO, (NH,),CO,Na,HPO, , camphor, Mg, (OH),CO,,
Na, CO, ,NH,NO, were selected as components of anti-explosion agents. Modified AN were prepared by adding these chemical mate-
rials to formulate industrial explosives. The impact sensitivity of these explosives at drop height of 65 c¢m with 10 kg drop hammer
was tested. Results show that comparing with the pure explosion in which has no additive, when 5% anti-explosion agent ZnO/
Na,HPO,/Mg, (OH),CO, =33/34/33 are added in system, the impact sensitivity can be decreased from 88% to 24% and the
impact sensitivity also declines with the decrease of hardness and stacked density of modified AN. The same result can be obtained
by slow crystallization method.

Key words: applied chemistry; ammonium nitrate (AN) ; additive; impact sensitivity; anti-explosion agent
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