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Table 1 Combustion characteristics of NEPE propellants with 8-hydroxyquinoline metal derivative catalyst

catalyst burning rate/mm - s ' pressure exponent
4.0 MPa 5.0 MPa 6.0 MPa 7.0 MPa 8.0 MPa 9.0 MPa 10.0 MPa ny .z n; 1o
none 5.97 6.89 8.12 9.14 10.33 11.66 12.71 0.76 0.92
PbHql, 6.95 8.35 9.32 10.36 11.39 12.34 13.47 0.71 0.74
CuHql, 7.91 9.10 10.15 11.16 12.75 13.35 14.43 0.62 0.72
NiHql, 8.60 9.75 11.03 12.58 14.13 15.25 16.07 0.68 0.69
AlHql, 6.13 7.03 8.28 9.45 10.66 11.71 12.86 0.77 0.86
PbCuHql, 7.92 9.10 10.32 11.41 12.38 13.28 14.45 0.65 0.66
PbNiHql, 8.33 9.57 10.72 11.99 13.23 14.27 15.08 0.65 0.64
CuNiHql, 9.29 10.39 11.63 13.03 14.02 15.46 16.75 0.61 0.69
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Table 2 Combustion characteristics of NEPE propellants with 8-hydroxyquinoline metal derivative mixtures

catalyst burning rate/mm - s~ pressure exponent
4.0 MPa 5.0 MPa 6.0 MPa 7.0 MPa 8.0 MPa 9.0 MPa 10.0 MPa n, n, 1
none 5.97 6.89 8.12 9.14 10.33 11.66 12.71 0.76 0.92
Pb/Cu 8.08 9.06 10.34 11.35 12.45 13.46 14.71 0.61 0.73
Pb/Ni 7.76 9.05 10.17 11.29 12.21 13.19 14.43 0.67 0.69
Cu/Ni 8.16 9.36 10.42 11.54 12.85 13.99 15.25 0.62 0.78
Pb/PbCu 7.99 9.23 10.41 11.30 12.84 13.93 14.94 0.62 0.78
Cu/PbCu 8.30 9.39 10.61 11.59 12.83 13.63 14.64 0.60 0.66
Pb/CuNi 8.73 9.83 10.74 12.23 13.63 14.74 15.29 0.60 0.63
Cu/PbNi 8.47 9.57 10.66 11.90 12.91 13.88 14.92 0.61 0.63

Note: Pb represents PbHql, , Cu represents CuHql, , Ni represents NiHql, , PbCu represents PbCuHql, , CuNi represents CuNiHql, , PbNi represents
PbNiHql, .
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Table 3 Combustion characteristics of NEPE propellants with multifold catalyzers system

1

burning rate/mm - s~ pressure exponent

catalyst

4.0 MPa 5.0 MPa 6.0 MPa 7.0 MPa 8.0 MPa 9.0 MPa 10.0 MPa n, . ; n; .y
none 5.97 6.89 8.12 9.14 10.33 11.66 12.71 0.76 0.92
Pb/Cu/CB 8.53 9.65 10.71 11.87 12.71 13.87 14.81 0.59 0.62
Pb/Ni/CB 8.66 10.02 11.26 12.33 13.99 14.84 15.68 0.63 0.67
Cu/Ni/CB 8.60 9.93 10.93 12.21 13.26 14.21 15.25 0.63 0.62
Pb/PbCu/CB 8.32 9.54 10.81 11.86 13.41 13.86 14.89 0.63 0.64
Cu/PbCu/CB 8.71 9.35 10.57 11.81 12.52 13.83 14.71 0.54 0.62
Pb/CuNi/CB 9.16 10.52 11.49 12.68 13.77 15.05 16.03 0.58 0.66
Cu/PbNi/CB 8.85 9.95 11.00 12.11 13.53 14.82 15.29 0.56 0.65
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Influence of 8-Hydroxyquinoline Metal Derivatives on Combustion of NEPE Propellants

LI Ji-zhen, SHAO Chong-bin, FU Xiao-long, FAN Xue-zhong, LIU Xiao-gang
(Xt'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract . Effects of lead ( II ) 8-hydroxyquinolinate ( PbHql, ), copper ( I ) 8-hydroxyquinolinate ( CuHgql, ), nickel ( I )
8-hydroxyquinolinate ( NiHql,), aluminium ( I ) 8-hydroxyquinolinate ( AlHql, ), lead ( Il ) copper( Il ) 8-hydroxyquinolinate
(PbCuHql, ), lead ( I ) nickel ( I ) 8-hydroxyquinolinate ( PbNiHql, ), copper ( I ) nickel ( I ) 8-hydroxyquinolinate
(CuNiHqgl,) and their mixtures on the combustion characteristics (at the pressure range of 4.0 ~10.0 MPa) of NEPE propellants
were experimentally studied. Results show that the burning rates increased and the pressure exponents decreased in a certain extent
with the addition of 8-hydroxyquinoline metal derivatives. The pressure exponents could be decreased efficiently with the addition
of copper( II ) 8-hydroxyquinoline metal derivatives and the burning rates could be increased obviously with the addition of nickel
(II') 8-hydroxyquinoline metal derivatives, such as, the pressure exponent at the pressure range of 4.0 ~7.0 MPa could be
decreased to 0.54 by CuHql,/PbCuHqgl, /CB system,the burning rate at the pressure of 4.0 MPa could be increased about 53.4%
and the pressure exponent at the pressure range of 4.0 ~7.0 MPa be decreased to a satisfied value of 0.58.
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