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£ 1 uAl Cu/uAlFHIHTPB/Cu/uAl Y3 1% 551
Table 1 Kinetic parameters of uAl, Cu/uAl and HTPB/Cu/uAl

B/°C-min! Calculated values of kinetic parameters
Initial data Kissinger’s method Ozawa's method Average
5 10 15 20 25
EJ/K)-mol™ Eo/K)smol™ ) E/kJ-mol™ r
Al 549 555 566 572 573 324.90 0.9750  322.20 0.9769  323.55 0.9760
Cu/uAl 560 571 581 586 591 291.80 0.9970  290.90 0.9973  291.35 0.9972
HTPB/Cu/uAl 548 556 566 572 578 287.60 0.9857  286.80 0.9870  287.20 0.9864

Note:Subscript K, data obtained by Kissinger’s method; Subscript O: data obtained by Ozawa’s method.
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Preparation of HTPB/CujuAl and Its Effect on the Thermal Decomposition Properties of AP

LI Ting-run, GUO Chun-yu, BAO Shu-xia, ZHAO Yang-yang, DU Zhen-guo, WU Rui-feng
(School of Chemical Engineering , Inner Mongolia University of Technology, Hohhot 010050, China)

Abstract: Aluminum powder was widely used to improve the energy characteristics of explosives and solid propellants due to its
excellent properties, such as high activity, high density, high combustion enthalpy and low oxygen consumption. The transition
metal Cu had a good catalytic effect on the combustion of aluminum powder and could make the aluminum powder burn more
completely. As a binder component of solid propellant, hydroxy-terminated polybutadiene (HTPB) was beneficial to prevent the
oxidation and agglomeration of aluminum particles, accordingly in favor of the press-packing and curing while uniformly coating
on the surface of aluminum particles. Using the copper acetylacetonate as copper source, formaldehyde and hydrazine as reduc-
ing agent, HTPB/Cu/uAl composite particles were prepared by one-pot liquid phase reduction. The structure and morphology of
the samples were characterized by IR, XRD, SEM and EDS. Meanwhile, the catalytic performance of HTPB/Cu/pAl on the de-
composition of AP was studied. The results showed that the reduced Cu particles were scattered on the surface of aluminum parti-
cles, and HTPB was evenly coating on the surface of Cu/uAl. In the DSC curve of HTPB/Cu/nAl, the oxidation exothermic peak
of transition metal Cu and the decomposition exothermic peak of HTPB appeared simultaneously between 150-350 °C. Howev-
er, the coating had almost no effect on the oxidation exothermic peak of micron aluminum powder at 550 °C. The average acti-
vation energy of HTPB/Cu/uAl was 287.2 kJ-mol™, which was 36.35 kJ-mol™ lower than that of uAl (323.55 kJ-mol™). Both of
the decomposition peaks of AP at high temperature and low temperature had changes when HTPB/Cu/uAl composites were add-
ed. Compared with pure AP, the exothermic decomposition peak at high temperature of HTPB/Cu/uAl/AP was reduced by
127 °C, indicating that the HTPB/Cu/uAl composites could promote the thermal decomposition behavior of AP.

Key words: copper acetylacetonate;reduction coating; HTPB/Cu/uAl;one pot method;liquid phase reduction;

thermal decomposition
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