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Abstract The thermal decomposition characteristics of general ammonium perchlorate (g-AP) influenced
by the addition of aluminum, nickel with different particle sizes (general and nano) are studied by TG and
DSC. The results show that aluminum powders (both general and nano size) are nearly uninfluenced.
Nano nickel powders have the greatest influence on the decomposition properties of g-AP among metal
powders. Such accelerating effects of nano nickel powders are more apparent on the stage of high tempera-
ture decomposition than low temperature decomposition of g-AP and will be weakened with the decrease of
the content of nano nickel. Nano nickel powders are also more effective than superfine nickel powders on
accelerating the thermal decomposition of superfine AP (s-AP). The kinetic parameters of the thermal de-
composition of s-AP and mixture of s-AP and nano nickel powders are obtained from the TG-DTG curves
by the integral method based on the Coats-Redfern equation. Nano nickel powders reduce the apparent ac-
tivation energy of the thermal decomposition of s-AP from 157. 9 kJ/mol to 134. 9 kJ/mol. The most prob-
able mechanism functions of the thermal decomposition reaction for s-AP and mixture of s-AP and nano
nickel powders both belong to systems of Avrami-Erofeev equations. The mechanism of such accelerating
effects has been discussed.
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2.2 Table 1 TG-DTG data of g-AP and mixture of g-AP/metal powders
TA TA2950 D p—
- (TG-DTG)  TA910 Semple < ML/% T,/ C
(DSC) 2.0 mg ; g AP 307. 30 24.6 353. 40
. ’ g-AP/n-Ni 312,17 34. 6 327.43
10°C/min. TG-DTG 100 mL/min, @ AP/sNi 308. 93 37.5 329. 70
DSC 40 mL/min. g-AP/n-Al 308. 28 22.2 348.53
3 g-AP/g-Al 310. 55 25. 0 349. 50
LTD=stage of low temperature decomposition;
3.1 gAP g-AP/ TG-DTG  DSC HTD=stage of high temperature decomposition

T, =peak temperature of DTG ; ML=mass loss in %.
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Table 2 DSC data of g-AP and g-AP/n-Ni
P-transition LTD HTD
Sample
T,/ C T,/ C ML/ % T,/ C T,/ C T,/ C
g-AP 244,72 297.01 317.96 333.71 346. 74 460. 00
g-AP/n-Ni 244.05 297.53 322.35 347.10
P-transition=phase transition; T, = temperature of solid-solid phase transition; T,= peak temperature of decomposition;
T, =initial temperature of decomposition (extrapolation); T, = Terminal temperature of decomposition.
: 2 s AP ). . g AP/n-Ni(16/1)
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Table 3 Thermal decomposition kinetics of the analytical results of s-AP and s-AP/n-Ni system

Sample /% E/(k/mol)  Ind/s™' R n gla) f(a)
s-AP 30-78 157.9 25.33 -0.9994 2 [ -In{1-a)]¥? 2(1-a)[ ~1n(1-4a)]"?
8-AP/n-Ni 30-78 134.9 22.75 -0.9949 3 [ -In{l -ga}]"¥? 3(1-a)[ -In(1-a)]¥?
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