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Table 1 DTA data and thermal decomposition kinetic parameters of AP and the mixtures

Sample ty C tw C AF (gD Ey/ (Jmol D) Egy/ (Jomol ™D
AP 32.7 477.2 0. 436 100 177
AP/Ni (50 nm) 326. 6 3643 1.32 108 168
AP/ Cu(80 nm) 287. 6 37 1.2 9% 152
AP/A1(30 nm) 328.6 425.4 0. 903 18 172
AP/ Cu(26/m) 307.7 3%.6 1.09
AP/Ni (20 #m) 314. 4 42.0 0. 727
AP/Ni (30 #m) 315.2 435.5 0. 646
AP/A1(25 t'm) 318.9 469. 5 0. 302

Note: #; is the first exothemmal peak temperature; ¢ is the second exothemmal peak temperatur; AH is the DTA heat release; Ey is the activation

energy of the first exothermal decomposition; Eoy is the activation energy of the second exothermal decomposition.
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Effect of Nanometer Metal Powders on the
Thermal Decomposition of Ammonium Perchlorate

LIU Lei-li 5 11 Feng-Sheng, TAN Ling-Hua, LI Min, YANG Yi
(National Special Superfine Powda- Engineering Research Center,
Nanjing University of Science & Tedinology, Nanjing 210094 )

Abstract The decomposition of anmonium perchlorate (AP ) in the presence of nanometer metal powders has been
investigated by DTA. The results show that nanometer Cu, Ni and Al powders clearly decreased the high decomposi-
tion temperature of AP by 130.2, 112.9 and 51. 8 C respectively, as compared with that of AP without metal pow-
der, showing good catalytic effects on the higher temperature decomposition of AP. Nanometer Cu powder also obvi-
ously decrases the low decomposition temperature of AP by 35.1 “C, whereas the nanometer Ni and Al powders in-
creased it. The catalytic effects of micron metal powders on the high temperature decomposition of AP are less than
that of nanometer metal powders, but all the micron metal powders decrease the low decomposition temperature of
AP.

Keywords nanometer metal powder, ammonium perchlorate, catalysis, thermal decomposition



