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Table 1 Orthogonal designed formula of

incendiary agent without NaBH,

factor
level
Ba(NO, ), RP Mg
1 40 10 10
2 52 24 20
3 60 30 30
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Table 2 Orthogonal calculation results and range analysis of

heat value for incendiary agent without NaBH,

No. Ba(NO; ), RP Mg H/K] - kg ™!
1 40 10 10 2614.20
2 40 24 20 1961.23
3 40 30 30 1681.26
4 52 10 20 2466.05
5 52 24 30 1982.15
6 52 30 10 2320.55
7 60 10 30 2324.59
8 60 24 10 2556.93
9 60 30 20 2215.76
R, 2085.56 2468.28 2497.22
R, 2256.25 2166.77 2214.35
R, 2365.76 2072.52 1996. 00
R 280.20 395.76 501.22
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Table 3 Orthogonal designed formula of
incendiary agent with NaBH,

factor

level

Ba(NO, ), RP Mg NaBH,
1 40 10 10 0
52 24 20 10
60 30 30 20
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Table 4 Orthogonal calculation results and range analysis

of heat value for incendiary agent with NaBH,

No. Ba(NO,;), RP Mg NaBH, H/K] - kgfl
1 40 10 10 0 2614.20
2 40 24 20 10 2282.92
3 40 30 30 20 2231.89
4 52 10 20 20 2959.98
5 52 24 30 0 1982.15
6 52 30 10 10 2581.77
7 60 10 30 10 2566.45
8 60 24 10 20 2982.92
9 60 30 20 0 2215.76
R, 2376.34 2713.54 2726.30 2270.70
R, 2507.97 2415.99 2486.22 2477.05
R, 2588.38 2343. 14 2260.17 2724.93
R 212.04 370.40 466.13 454.23
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Fig.1 Relationship between the heat of incendiary

agent and content of NaBH,
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Fig.2 DSC curves of incendiary agent
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Fig.3 Ignition and combustion photograph of incendiary agent

RS PR B LR R BT 1]

Table 5 Combustion time of incendiary agent

formula t,/s t,/s average/s
(a) 11.94 11.54 11.74
(b) 15.38 15.81 15.60
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Fig.4  Photograph of caisson overburning
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Application of Sodium Borohydride( NaBH, ) in Incendiary Agent

GUI Da-yong'*, LIU Ji-ping', DAI Lan'
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;

2. College of Chemistry and Chemical Engineering, Shenzhen University, Shenzhen 518060, China)

Abstract: The use of a sodium borohydride (NaBH,) in incendiary agent was investigated to improve the energy properties of the

pyrotechnics. Orthogonal law and REAL software were used to design and calculate the heat of incendiary agent with sodium boro-

hydride. Addition of 20% sodium horohydride can make the whole energy of incendiary agent increased by 14.3% , which provide a

way to develop a new kind of pyrotechnics. An optimized formulation of incendiary agent is determined as Ba(NO,), : RP : Mg :

NaBH, = 60 : 10 : 10 : 20. The experimental results of DSC analysis, mechanical sensitivity and burning show that the optimized

formula with NaBH, have lower sensitivity (the 50% drop height is 30. 2 cm) and better burning effects (the heat value is

3321.61 kJ - kg™') compared with that without NaBH,, and are in good agreement with the formulation calculation results by

REAL software. The research results provide an important basis for development of new pyrotechnics with high energy.

Key words: pyrotechnics; sodium borohydride; incendiary agent; orthogonal design



