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Study on the Reaction Characteristics of Micro/Nano-Aluminum Powder Used in FAE Fuels
JIN Da-yong, REN Xiu-xiu, FANG Wei, LI Wen-xiang, GUO Xin, WANG Cai-ling
(Xi’an Modern Chemistry Research Institute, Xi’an, 710065 )

Abstract: In order to investigate the adaptability of different specifications of micro/nano-aluminum powder in FAE fuels,
the physical and chemical properties of four specifications of micro/nano-aluminum powder were characterized using scanning
electron microscopy, laser particle size analyzer, and specific surface area analyzer. The thermal reaction characteristics and
ignition characteristics were compared using thermogravimetric analyzer and laser ignition device; On this basis, two formulations
of FAE fuels containing different specifications of aluminum powder were designed, and their microstructure and ignition
characteristics were experimentally studied. The results show that compared to spherical aluminum powder, flake aluminum
powder has better dispersibility; The reaction sensitivity and ignition characteristics of nano-aluminum powder and flake
micro-aluminum powder (Al-C) are better; The defect rates of two formulations of aluminum containing FAE fuels are similar,
and the uniformity of aluminum powder distribution is consistent; The FAE fuel containing nano aluminum powder and flake
micro-aluminum powder (Al-B) has a shorter ignition delay time, lower minimum ignition energy, and better ignition
performance.
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Fig.1 SEM images of four different specifications of
micro/nano-aluminum powders
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Tab.1 Particle size measured value of four specifications of

aluminum powders
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Fig.2 TG curves of four specifications of aluminum powder
reacting with nitrogen
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Fig.3 Laser ignition delay time of four specifications of
aluminum powder under different heat flux densities
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Fig.4 Minimum laser ignition energy of four specifications of
aluminum powder
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Fig.6 Laser ignition delay time of two formulations of FAE
fuels under different heat flux densities
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