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THERMODYNAMIC ANALYSES FOR SUPERHARD
INORGANIC MATERIAL NANOSIZED POWDER CVD
SYNTHESIS PROCESSES

Liang Shuquan® Huang Baiyun® Zheng Zigiao®, Szépvolgyi J°

(1.Department of Materials Science and Engineering,
Central South University of Technology, Changsha, 410083
2. Research Laboratoryfor Inorganic Chemistry,Hungarian Academy of Sciences,H-1112, Budapest)

Abstract: Thermodynamic analyses for the superhard inorganic material, such as SIC, Si3N4,TiC,TiN and so on, nanosized
powder CVD synthesis processes were made systematically. For the metallic and the covalent bonding compounds, the
synthesis reaction thermodynamic driving forces increased with the synthesis temperature considerably, compared with the
ionic bonding compound synthesis reaction. The system pressure increase was of noticeable negative influence on the metallic
and covalent bonding compound synthesis, but for the ionic compounds, its effect could be neglected. During the nucleation
processes, the critical supersaturation for the metallic and the ionic bonding compound synthesis reaction was about 1~10,




much lower than that for the covalent bonding compound synthesis, which was in the range of 15~20. In practice, it was
impossible for the covalent bonding compound synthesis reaction to meet the above requirement. Therefore, in most cases the
as-synthesized powder exists in amorphous state to reduce the nucleation activation energy.
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