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Table 1 The ingredients and types of catalysts

for RDX-CMDB propellants %
propellant lead-gallate Cu( I ) -p-aminobenzoic acid cij;:ﬁ:‘ types
RO - - - -
R1 3 - - nano
R2 3 0.8 - nano
R3 3 0.8 - nano
R4 3 0.8 0.4 general
SO - - - -
S1 3 - - nano
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Fig.1 TG-DTG curves of RO,R3 and R4
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Table 2 Peak temperatures on DTG curves

of RDX-CMDB propellants

propellant Tpl sz TP3
RO 138.2 207.0 243.9
R1 152.7 206.6 243.6
R2 151.9 206.9 243.2
R3 151.6 206.8 235.9
R4 139.9 206.5 237.8
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Fig.2 DSC curves of RDX-CMDB propellants
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Table 3 The characterisitic values of DSC of RDX-CMDB series propellants

T, T, T, T, AT AH, AH,/AH, u
propellants /% JoC Ve /C /C /Yeg! /% /mm s}
RO 185.3 207 - 257.3 72.0 908 - 2.63
R1 184.5 205.8 238.3 256.4 71.9 940 9.6 4.64
R2 182.0 205.0 238.6 250.0 68.0 987 12.1 5.79
R3 181.2 205.3 238.3 248.5 67.5 1025 12.6 11.31
R4 181.5 205.2 237.6 249.5 68.0 998 12.3 7.65

Note: T, and T, are onset and end temperatures of heat release on DSC curve, respectively; T, and T, are the peak temperatures on the first and second exo-

thermic peaks, respectively; AH  is decomposition heat; AH, is the decomposition heat of the second exothermic peak; AT =T, — T ; u is burning rate.



718 & it # o w16 %
0.15 6.00E-012 =
RO bTG < sooe02{ RO
z
0.10 S 4.00E-
= NO: = 400012 \_g/—/&
D = /’_\____
2 2 S 3.00E-012 5
kS CO,; 3 29
0.05 T 5 200e0 " S N\ITTo ]
__—_/___N% 2 2z
10 1.00E-012 30
5 100 150 200 250 300 50 100 150 200 250 300 350
T/C TIC

a. ZLAMR Wi BE 5 R B G AR i 4
a. The relationship between IR absorption

intensity and temperature ( IR-T)

b B R 1l o B S IR IO R £
b. The relationship between MS ion current

intensity and temperature ( MS-T')

[ 3 RO 43 fif J2 B SR 7™ 1y 14 21 4 - T R0 335 - T B i 2
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Fig.5 The MS-T curves of primary gas products of RDX-CMDB propellants
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Table 4 The proportion relations of primary

gas products of RDX-CMDB propellants

propellant N, 0/HCN CH, 0/NO, CH, 0/NO
RO 0.41 2.8l 1.78
Rl 0.54 3.39 1.96
R2 0.59 4.09 2.33
R3 0.66 5.26 2.82
R4 0.52 3.57 2.59
S0 - 4.23 1.2
sl - 12.33 5.11
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Catalytic Decomposition of RDX-CMDB Propellants
II. Gaseous Products of Decomposition and Catalytic Mechanism

XIE Ming-zhao, LIU Zi-ru, HENG Shu-yun, WANG Han, WANG Xiao-hong, ZHAO Feng-qi
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Thermal decomposition of RDX-CMDB propellants with burning rate catalysts ( lead-gallate,Cu( I ) -p-aminobenzoic acid

and carbon black) was investigated by using TG-DSC-FTIR-MS simultaneous techniques. On the basis of changes in main gaseous

products, the effect of the catalysts with various components on the characteristic values for TG-DTG and DSC was discussed. Results

show that the burning rate catalysts change the initial thermal decomposition mechanism of RDX. The C—N bond split which is in

exothermic process has a predominance over competing branch reaction N—NO, bond split which is in endothermic process. The

relative quantity of CH,0 (with negative heat of formation AH]) produced from the decomposition of NC/NG component increases.

The burning rate catalysts can make decomposition heats of the propellants increase and thus the burning rate rise. The compositions

composed of nano-sized lead salt-copper salt-carbon black have the best catalytic effect on RDX-CMDB, and make the most obvious

changes of the characteristic values and make the biggest enhancement of burning rate.

Key words: physical chemistry; TG-DSC-FTIR-MS; thermal decomposition; burning rate; RDX-CMDB ; nano burning rate catalyst



