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Table 1 Sample compositions
sample composition mass proportion
A-0 AP /
A-1 AP/GFP 95: 5

2.2 ETRAMEBR-RRENH(DSC-TG)

K HIZEE TA 24w SDT Q600 22 7 45 i £ #i -4
3 A A TR A A THIRER AR50 2, 5, 10,
20 °C - min~', SR, R K 55 mL - min ' ik
FERN 2 ~4 mg iR 3 8 i .

3 HRMITR

3.1 APAP/+RFESGHRNATBITA

TEA R THELE RN, X A-0 A-1 4 DSC s, 45
AN frase w1 AT, 2 AP AETHEE R P L T
TR B 11 3 A T JEL 8 T AP OME IR AR i
AP/GFP (R ZTETHIR S FE b B T = ANl g, e
B 4 D v A A TR U 8 AR AL T AP ) 20 iR TCEA T
180 °C /247 19 CH I IF I8 TR 6 (0 AL A i ©
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3.1.1 Ozawa &K & Rz iE L g8
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Fig.1  DSC curves of thermal decomposition of sample A-0

and A-1 at different heating rates

Table 2 Activation energies of thermal decomposition of samples A-0 and A-1 calculated obtained by Ozawa method

sample the first exothermic  the second exothermic  the third exothermic  Ea, E., E., correlation
P /°C - min~"  peak/C peak/°C peak/°C /k) - mol™"  /kJ - mol™"  /kJ - mol ™'  coefficient
2 / 264.2 348.6
5 284.2 355.1 R, =0.9997
A-0 / 109.9 164.6
10 298.9 368.6 R; =0.9564
20 317.1 390.9
2 144.5 264.5 329.3 R, =0.9611
5 167.8 284.9 343.9 R, =0.9994
A-1 88.1 97.4 157.5
10 169.6 304.3 356.6 R, =0.9955
20 183.3 324.2 374.5
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Table 3 Activation energies of thermal decomposition of samples A-0 and A-1 calculated by Kissinger method

sample In(A, /s™") In(A,/s™") In(A;/s™") E, /K - mol ! E,, /K - mol - E,, /K - mol ' correlation coefficient
A-0 / 21.4 29.4 / 106.2 162.4 R, =0.9996, R, =0.9507
A-1 22.4 18.3 28.8 85.4 93.0 155.3 R, =0.9549, R, =0.9992, R, =0.9949
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4.0
35 Table 4~ Mass losing stage of thermal decomposition of
30 R samples A-0 and A-1
25 L\: | the first mass mass lose the second mass mass lose
- s SAMPIE Jose stage/°C ratio/ % lose stage/°C ratio/ %
g 201 % A-0 259 ~297 26.58 328 ~376 61.10
g 159 5 A1 253 ~292 33.01 302 ~350 68.94
10 g
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Table 5 Kinetic parameters, mechanism function and correlation coefficient of thermaldecomposition of sapmle A-0 and A-1

E ) )
sample a/% [/3°C min - /akJ |- In(A/s~')  correlation coefficient f\c/;\?d;amsm function mechanism equation
* * Mo a
2 114.2 8.3 0.9726 ) )
Avrami-Erofeevequation;
A-0 12.5~90 5 87.8 5.8 0.9886 [ =In(1 —a)]*
=4, m=1/4
10 125.5 9.4 0.9866 n=s.m
20 125.4 9.4 0.9819
2 104.9 7.4 0.9951 ) )
Avrami-Erofeevequation ;
A-1 10 ~80 5 98.3 6.8 0.9981 [ -In(1-a)]'"? !
=1/2,m=2
10 105.3 7.4 0.9768 n -
20 108.1 7.1 0.9810
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Effect of Catocene on Thermal Decomposition Kinetics of Ammonium Perchlorate

LI Yan-rong, ZHAO Xiao-bing, WANG Ning, LUO Lan

(Aerospace Industry Research Center Of Solid Propellant Safety Technology, Xiangfan 441003, China)

Abstract: The thermal decomposition behaviors of AP and AP/Catocene were studied by DSC and TG analysis, and the activation

energy £, , E, , E, and the pre-exponential factor IgA, , IgA,, IgA, were calculated by Ozawa and Kissinger method. In results of
DSC , there is a additional exothermic peaks at 180 °C with Catocene which belongs to the decompostion of Catocene. GFP makes
the values of F for low and high temperature decomposition reaction of AP decrease 13.2 k) - mol ™' and 7.1 kJ - mol ™', respectively.
The most probable mechanism functions of the thermal decomposition reaction of AP and AP/catocene were determined based on
Satava-Sestak method. The mechanism of accelerating effects was discussed.

Key words: analysis chemistry; composite solid propellant; ammonium perchlorate; catocene; thermal decomposition kinetics
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