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Table 1 Experimental results for the constant — volume

combustion energy of 4HDNPPb

mass of calibrated heat of calibrated combustion

calitrated

No. sample  combustion wire heat of acid energy of sample
Jm gt 0./1 /) AR A us(g-gh)

1 1.35236 12.60 59.61 0.5663 7389.91

2 1.34728 11.77 59.38 0.5634 7380.36

3 1.33524 12.60 58.85 0.5580 7385.39

4 1.35284 12.60 59.63 0.5672 7399.05

5 1.34970 12.60 59.49 0.5646 7382. 18

6 1.34530 11.70 59.30 0.5624 7378.01
nese 7385. 82 +3. 14

Note: A U= ( —4515.74 £2.43) kJ - mol ™'
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Table 2 Experimental results of burning rate

burning rate(mm + s ') at different pressure( MPa)

No. catalysts content/ %

2 4 6 8 10 12 14 16 18 20
CHO0 No 0 3.09 5.34 7.42 9.85 11.88  14.04  15.75  17.54  19.23  20.92
CHO1 4HDNPPh 2.5 4.26 7.71 10.27 — 13.16  15.20  16.89  18.18  20.08  21.46  29.75
CHO2 4HDNPPh 2.0 4.74 8.56 11.76  14.29  15.87  17.54  18.90  20.28  22.08  23.15
4HDNPCu 0.5
CHO3 4HDNPPh 2.0 5.19 9.28 12.48  15.00 17.21  18.98  19.38  19.80  22.27  22.99
2HDNPCu 0.5
CHO4  4HDNPPb 2.0 5.33 9.24 12.66  15.15  16.84  17.86  18.52  19.19  20.20  22.17
$-Cu 0.5
CHO5 4HDNPPh 0.5 4.29 7.22 10.02  12.47  14.29  16.89  17.99  19.32  20.66  21.93
4HDNPCu 2.0
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Table 3 Effect of various catalysts on the

combustion property of the propellant

low n zone

No. /MPa n r Z2~e Zs~12 Z14~13
CHOO0

CHO1 10 ~ 14 0.534 0.9985 1.44 1.27 0.97
CHO2 8 ~16 0.507 0.9997 1.58 1.33 1.17
CHO3 12 ~ 16 0.147 0.9980 1.70 1.43 1.17
CHO4 10 ~ 16 0.275 0.9976 1.72 1.39 1.10
CHO5 12 ~16 0.466 0.9971 1.36 1.22 1.10

Note: r is the linear lorrelation coefficient.
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Properties of HAN-based Underwater Monopropellants

LI Zhi-liang, MA Zhong-liang, XIAO Zhong-liang, ZHANG Xu-zhu
( Department of Chemical Engineering, North University of China, Taiyuan 030051, China)

Abstract: The composition of burning gases and energetic properties of hydroxylamine nitrate (HAN) based underwater monopro-
pellants were calculated by balance constant method, D, with formula of HAN/dioxane/water =59.15/10.85/30. 00 were burned in
the liquid regenerative closed bomb,and the effects of different charge densities on combustion properties were analyzed qualitative-
ly. The energetic characteristics and surface wake of D, propellant were analyzed and compared to that of LP1846 and OTTO-1I pro-

-1
and

pellant. The results show that the specific impulse and characteristic velocity of D, propellant come up to 2343.53 N - s + kg
1466.32 m - s ' respectively, higher than LP1846's 2157.99 N - s - kg™', 1341.04 m - s ' and OTTO-I's 2038.52 N - s - kg '.
Moreover, the water-soluble gas products of D, propellant come up to 77.7% of the total molar mass of gas products, therefore, the

surface wake of D, propellant is smaller and concealment characteristic is better than that of OTTO- II propellant.

Key words: physical chemistry; propellant; hydroxylamine nitrate (HAN) ; balance constant method; dioxane
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Combustion Energy Determination of Lead Salt of 4-Hydroxy-3,5-dinitropyridine
and its Catalysis for RDX-CMDB Propellant Combustion

ZHAO Feng-qi, GAO Hong-xu, HU Rong-zu, SONG Xiu-duo, GAO Yin, LI Shang-wen
( National Defense Key Laboratory of Combustion, Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The constant-volume combustion energy A U (4HDNPPb, s, 298. 15 K) of lead salt of 4-hydroxy-3, 5-dinitropyridine
(4HDNPPDb) was determined as ( —7385.82 +3.14) J - g' at 298.15 K by a precise rotating bomb calorimeter. The standard
molar enthalpy of combustion A(,Hf,(4HI)NPPb,s,298. 15 K) and standard molar enthalpy of formation A‘Hfl<4HI)NPI’b,s,298. 15K) of
4HDNPPb were calculated to be ( —4499.63 +1.92) kJ + mol " and ( —796.65 +2.32) kJ - mol ™", respectively. Moreover, the
catalysis of composite catalyst system,4HDNPPb/energetic copper salt mixture or 4 HDNPPb/non-energetic copper salt mixture on
the combustion of RDX-CMDB propellant was investigated. The results show that composite catalyst, 2.5% /0.5% -o (4HDNPPb) /
@ (2HDNPCu) mixture or 2.5% /0.5% -w (4HDNPPb ) /w ( ¢-Cu, copper phthalate) mixture,has higher catalytic efficiency in cata-
lyzing RDX-CMDB propellant combustion and enables the pressure exponent of the propellant to be less than 0.3,

Key words: applied chemistry; lead salt of 4-hydroxy-3,5-dinitropyridine ; energetic catalyst; combustion heat; RDX-CMDB pro-

pellant
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