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ABSTRACT Synthesis of nano—sized 5iC through ball milling of elemental Si and graphite mixed
powders at room temperature has been reported. Detailed reaction process has been characterized
by high-resolution electronic microscopy (HREM). HREM observations presented herein suggest that
amorphous graphite (a—graphite), amorphous silicorn (a-5i) and nano-sized crystalline Si (¢-Si) with
many defects have been produced under ball milling (BM), which is faverable for the reaction. SiC
is synthesized mainly through diffusion of C atoms into a—5i and ¢-8i. For the former case, a-5i {C)
forms, and then mechanically driven crystallization of the a~8i (C) occurs to render the formation of
8iC; for the latter case, C atoms directly replace 8i atoms to form S5iC with the orientation relationship
(111)sic # {111)s;. In some regions, localized self-sustained reaction occurs to render the formation
of slightly larger SiC grain.
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tallization, localized selfsustained reaction
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Fig.1 XRD patterns of SizqCsp mixed powders after differ-
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Fig.2 HREM images of amorphous-graphite (a-C) comprising essentially numercus highly curled flakes with Jdif

ferent orientations (a}, amorphous—8i {a—8i) containing domains with two—dimensional lattice {circled) and

¢-5i (b) in the sample milled for 6 b
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Fig.3 HREM images illustrating the distribution of a-C in the sample milled for 6 h
[a) a—C contacting with ¢~5i with clean interface

[b) a~C distributing dispersively in a-Si
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Fig.4 HREM images of the synthesized SiC particles in the sample milled for 10 h
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Fig.5 HREM image of the synthesized larger SiC grain in the sample milled for 25 h, with many smaller 3iC grains

{arrowed ) around it, indicating that localized self-sustained reaction occurs
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