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Fig.4 Raman spectroscopy of carbon-encapsulated iron

nanoparticles (a) and nanodiamond (b)
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Fig.5 TEM images (a~c) and grain size distribution (d) of the detonation product after heat treatment
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Table 1 Magnetic parameters of detonation products before and after heat treatment

Sample M,/(A-m’) kg MJ/(A-m*) kg HJ/A'm” MM, M,/0.28/(A-m*)-kg”’

Before heat treatment 6.86 28.18 19478 0.24 100.6

After heat treatment 8.39 69.60 19044 0.12 248.6
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Synthesis of Ultrafine Carbon-encapsulated Iron by Gaseous Detonation Method

Pan Xuncen, Li Xueqi, Li Xiaojie, Wang Xiaohong, Yan Honghao, Wang Yuxin
(State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

Abstract: With pentacarbonyl iron as iron source and acetylene as carbon source, ultrafine carbon-encapsulated iron (Fe@C) nanoparticles
were synthesized by a gaseous detonation method. XRD analyses indicate that the main phase of the detonation product is carbon, a-Fe
and y-Fe. TEM experiment indicates that the product is ultrafine spherical particles and the inner Fe core is coated by a carbon outer shell.
The particles have equable size, regular sharp, and no agglomeration. The average diameter of Fe core is 4.5 nm; Raman spectrum analysis
also confirms that the surface of the nanoparticles consists of graphite and amorphous carbon. The carbon-encapsulated iron particles were
treated by heat treatment at low vacuum temperature of 673 K, and then we can find the size of iron core particles grows slightly; y-Fe
phase turns to a-Fe phase and the saturation magnetization is more than doubled after heat treatment.

Key words: carbon-encapsulated iron nanoparticles; gaseous detonation method; ultrafine nanoparticles; magnetic materials
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