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Fig. 4 Detonation synthesis for carbon-encapsulated copper nanoparticles
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Fig. 5 TEM images of carbon-coated iron and carbon-coated copper nanoparticles
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Synthesis of carbon-encapsulated copper nanoparticles
by detonation method"

LI Xiao-jie, ZHANG Xiao-jun, LUO Ning. WANG Xiao-hong
(State Key Laboratory of Structural Analysis for Industrial Equipment ,
Dalian University of Technology, Dalian 116023, Liaoning, China)

Abstract: Cu; (CsHs;O5), was mixed with oleic acid and RDX according to a certain proportion to pre-
pare the reactant. The obtained mixed explosives were ignited by the detonators under nitrogen pro-
tection in an explosion vessel to synthesize carbon-encapsulated copper nanoparticles. The detonation
products were black powders. The shape, composition and structure of the detonation products were
characterized by using a transmission electron microscope (TEM) and X-ray diffraction (XRD) analy-
sis. The XRD patterns show that the carbon-encapsulated copper nanoparticles are of cubic crystal
structure and the average particle size is 20. 2 nm in diameter., The TEM photographs display that the
carbon-encapsulated copper nanoparticles are of spherical shape about 10~40 nm in diameter with 3~
5 nm thick graphitic carbon or amorphous carbon shells. The results indicate that the detonation soot
consists of copper as cores, and graphite and amorphous carbon as carbon-coating layers. Meanwhile,
the formation mechanism of the carbon-encapsulated copper was tentatively discussed.

Key words: mechanics of explosion; core-shell structure; detonation method; carbon-encapsulated

copper nanoparticles
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