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Fig. 1 Schematic diagram of high frequency induction heating
1—high frequency induction heating resource,

2—collector, 3—pumping, 4—crucible, 5—gas inlet
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Table 1 Processing parameters of aluminum nanopowders

produced by high frequency induction heating

processing parameter sample a sample b sample ¢
induction current/A 600 620 680
argon pressure/ Pa 0 1333 4000
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Fig.2 TEM micrograph of aluminum nanopowders produced by high frequency induction heating
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Fig.3 HRTEM micrograph of aluminum nanopowders( sample a)
produced by high frequency induction heating
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Fig.4 XRD diffraction spectra of aluminum nanopowders

produced by high frequency induction heating
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Fig.5 DTA curves for aluminum nanopowders produced by high

frequency induction heating
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Effect of Particle Size on Activity of Aluminum Nanopowders Produced

by High Frequency Induction Heating

GUO Lian-gui, SONG Wu-lin, XIE Chang-sheng, HU Mu-lin, WANG Jian-jun
( State Key Laboratory of Dies Technology, Department of Materials Science and Engineering ,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Three different aluminum nanopowders with mean particle size of 20 nm,25 nm and 50 nm were synthesized by high

frequency induction evaporation condensation method. Structure and morphology of these aluminum nanopowders were characterized

by X-ray diffraction (XRD) and transmission electron microscopy ( TEM) ,and the thermal behaviors of them were studied using

differential thermal analysis (DTA). The results show that the enthalpy change for oxidizing reaction of Al nanopowders is reduced

from 3.721 kJ + g ' 100.928 kJ - g ™' as Al particle size decreases from 50 nm to 20 nm, so the reactivity of aluminum nanopowders

becomes low as the particle size decreases,which is possibly due to the increase of surface oxide of aluminum nanoparticles and the

absence of stored energy in aluminum nanopowders. Therefore,the reactivity of Al nanopowders in air depends on the particle size,

the preparation method,as well as the type,structure and thickness of the surface passivating layer.

Key words: materials science; aluminum nanopowder; particle size; activity; thermal behavior; stored energy



