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Fig.1 Structures of six nitrofurazan compounds
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Table 1  Energy characteristics of nitrofurazan monopropellants
compound OB o, M, /TCK /Cm - I/‘;’\‘ s kg
NF 0.67 27.296 3760.01 1670.6  2692.9

DNF 1.25 31.595 3727.59 1555.4 2561.7

NNF 1.1 29.759 3613.30 1579.1 2601.5
ANNF 0.83 25.843 3515.72 1668.8 2719.7
HNNF 0.77 24.500 3589.70 1728.4  2802.2
HANNF 1.00 26.471 3577.04 1666.4 2744.8

RDX 0.67 24.267 3277.27 1644.7  2608.9
HMX 0.67 24.277 3269.36 1642.0 2604.1
CL-20 0.80 27.362 3586.45 1638.1 2673.3

Note: OB is oxygen coefficient; M_is relative average molecular mass; T_is
combustion temperature; C* is characteristic velocity; /g, is specific

impulse.
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Table 2  Effect of nitrofurazan compounds on oxygen coeffi-

cient of CMDB propellants

RDX nitrofurazan OB co)
content/% content/% NF NNF  DNF ANNF  HNNF HANNF
34 0 0.72 0.72 0.72 0.72 0.72 0.72
30 4 0.72 0.73 0.73 0.72 0.72 0.73
26 8 0.72 0.74 0.75 0.73 0.73 0.74
22 12 0.72 0.75 0.76 0.73 0.73 0.75
18 16 0.72 0.76 0.78 0.74 0.73 0.76
14 20 0.72 0.78 0.79 0.74 0.74 0.77
10 24 0.72 0.79 0.81 0.75 0.74 0.78
6 28 0.72 0.80 0.82 0.76 0.74 0.79
32 0.72 0.81 0.84 0.76 0.75 0.80
0 34 0.72 0.82 0.85 0.76 0.75 0.80
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Fig.2 Effect of nitrofurazan compounds on specific impulse

of CMDB propellants
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at various pressures
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Energy Characteristics of CMDB Propellants with Nitrofurazan Compounds

FU Xiao-long, FAN Xue-zhong, WANG Han, Bl Fu-giang, LI Ji-zhen, LI Hong-yan, LIU Xiao-gang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Based on the minimum free energy method, the energy characteristics of six nitrofurazan compounds, 3-nitrofurazan
(NF), 3,4-dinitrofurazan( DNF) , 3-nitrimino-4-nitrofurazan ( NNF) , 3-nitramino-4-nitrofurazan ammonium salt( ANNF) , 3-niti-
mino-4-nitrofurazan hydrazonium salt( HNNF) and 3-nitramino-4-nitrofurazan hydroxyl ammonium (HANNF) , were studied by
NASA- CEA software. Effects of the content of nitrofurazan compounds on the energy characteristics of CMDB propellants and
effects of pressure on the energy characteristics of nitrofurazan /CMDB propellants were studied. Results show that the specific
impulses of HANNF and HNNF monopropellants are 2744.8 N - s - kg™ and 2802.2 N - s - kg™, respectively, which are obviously
higher than that of RDX. Six nitrofurazan compounds make the specific impulse of CMDB propellants increase substantially, in which
HNNF and HANNF make the specific impulse of CMDB propellants increase by 74.6 N -'s - kg™ and 91 N - s - kg™, respectively.
The specific impulse for the six propellants increases with the increase of pressure. The order affecting the specific impulse by pres-
sure is DNF>NNF>HANNF>ANNF>HNNF>NF.

Key words: applied chemistry; solid propellant; nitrofurazan; energy characteristic; theory calculation
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