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Fig.5 XRD patterns of Al, Al@Co-0, Al@Co-1, Al@Co-2 and Al@Co-3
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Controlled Preparation and Properties of Al@Co Micron Core-shell Energetic Particles

XU Xiang-yuan, GUO Ze-rong. XIANG Ning, CHEN Yong-peng, ZHANG Hui-chao, MA Xiao-xia, ZHOU Zun-ning
(State Key Laboratory of Explosion Science and Technology s Beijing Institute of Technology s Beijing 100081, China)

Abstract: In order to enhance the energy-release efficiency of aluminum powder, the inert alumina layer of micron-sized alumi-
num was replaced by cobalt layer with higher thermal conductivity via combining the replacement and subsequent electroless
plating methods. Thus the Al@Co core-shell particles were obtained. The cobalt shell thickness was respectively confirmed as
90, 150, 200 and 250 nm. Scanning electron microscopy, transmission electron microscopy, energy dispersion spectrum,
vibrating-sample magnetometer, and thermal tests were conducted. The results show that the cobalt shell is dense and uniform
with controllable thickness, and the natural oxidation resistance of the particles rises with the increasing shell thickness. And the
particles exhibit typical ferrohysteresis loops, further confirming the presence of ferromagnetic cobalt. Al@Co core-shell particle
with 200 nm-cobalt coating can fully overcome the endotherm resulting from the melting of aluminum, showing sharp exother-
mic with the enthalpy energy of 521.40 J-g™', which is a promising selection of fuel component in novel green primary explo-
sives.

Key words: green primary explosives; Al@Co core-shell energetic particle; replacement and electroless plating methods; tunable
shell thickness;self-propagation high-temperature synthesis reaction
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