D S T

2021 4E 12 A INITIATORS & PYROTECHNICS 2021 4755 6 1

NEHS: 1003-1480 (2021) 06-0032-04

RIS T IR EF B MR R APRYIR S R FF 14

g, § M, Kb, FFRIME, FTR, RINE

(HPAb RN 52 e TREEBE, (0P KI5, 030051 )

W OE: N TIORGOS AR (AP) HAGMEIERE, RIS VR T8 T HA YIRS AP Fh,
XIHIEH . S TRAE, FIFI 22tk (DSC) B340k AP 7TEARRIFHER A T AR, ] Kissinger
AR TG AL RETF IR T AURALESHINS AP AIMRRTENR . G55RRW] . SRAMRES VR TR Rk
16 AP BA UKL AAGFN AR TR BUEENE, A0K1E AP OMRIEEI 424.2°C, S)50RF AP AHELRRAIR T 4.4°C; 44
KAk AP FRWIETLREN 167.8k) mol, SR AP AHLLFEET 114.8k) mol' . BFFFRIAR AT VR T A5 1ok
% AP FESIIRETE IR P Z, B Z0EE, RUET AP #0R

XHEIR: AR (AP) ; PUERVR TR GUKbRL #rE

FESES: TQS564 YERFRIRAS: A DOI: 10.3969/.issn.1003-1480.2021.06.008

Thermal Decomposition Characteristics of Nano-sized AP Prepared by Rapid Freeze-drying Method
CAO Yu-qi, CAO Xiong, ZHANG Shi-qi, LI Zong-you, HU Zi-chen, ZHU Shuai-da
( School of Environment and Safety Engineering, North University of China, Taiyuan, 030051)

Abstract: In order to study the thermal decomposition of nano ammonium perchlorate (AP), the AP samples with nanometer
structure were prepared by rapid freeze-drying method. The morphology, structure and thermal decomposition property of the
samples were characterized and analyzed, the apparent activation energy of samples were also calculated by Kissinger formula,
then the effect of nano structure on the thermal decomposition of AP was discussed. The results show that the nanostructured AP
obtained by rapid freeze-drying has nanoscale network framework and good crystal stability. The peak thermal decomposition
temperature of nanometer AP is 424.2°C, which is 4.4°C lower than that of raw material AP. Compared with the raw material, the
apparent activation energy of nanometer AP is 167.8kJ/mol, which is decreased by 114.8kJ/mol. The study indicate that the
nanometer AP samples prepared by rapid freeze-drying have more surface active atoms and groups, the samples are easy to be
activated, which promote the thermal decomposition of AP.
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