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Fig.1 SEM images of the morphology of sodium alginate (SA) film, manganese alginate (MA) film and nano-Mn,O, composite
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Preparation of Nano-Mn,0, Composite Catalyst and It’s Catalyst Effect on the Thermal Decomposition
Performance of AP

FENG Yang', HE Jie-xin', LU Yue-wen', YANG Lan-ting', WANG Qian', LIU Min', GUO Chang-ping',

YANG Guang-cheng’

(1. Sichuan Co-Innovation Center for New Energetic Materials, Southwest University of Science and Technology » Mianyang 621010, China; 2. Institute of
Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To improve the combustion and ignition performances of ammonium perchlorate (AP)-based composite solid propel-
lants, the manganese alginate film was prepared by an ion exchange method, and the nano-Mn,O, composite catalyst was ob-
tained after calcinations of the film. The effect of nano-Mn,0, composite catalyst on the thermal decomposition performances of
AP was studied. The morphology and structure of prepared nano-Mn,O, composite catalyst were characterized by scanning elec-
tron microscopy(SEM), Fourier transform infrared (FT-IR) spectroscopy, X-ray photoelectron spectrometer (XPS) and X-ray dif-
fractometer (XRD). Results show that after the exchange of manganese ion, sodium alginate becomes manganese alginate,
formed film surface is smooth and dense. After calcinations at 400 °C, in situ-grown nano-Mn,O, particle is loaded onto the car-
bonized alginate skeleton. The catalytic effect on AP enhances with increasing the content of nano-Mn,0, composite catalyst and
the exothermic rate also increases significantly. Compared with pure AP, the decomposition temperature of AP decreases by
89.1 °C when the content of nano-Mn,0, composite catalyst is 3%.

Key words: nano-Mn,O,; manganese alginate; ammonium perchlorate (AP) ;thermal decomposition performance; nano-compos-
ite catalyst
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