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Synthesis and Characterization of Ultra—Fine ZrC
Powder Via RF Thermal Plasma Method

LIU Hongrui' ZHAO Yanwei' BAI Liuyang’
(1 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)

LI Junping'
(2 Institute of process engineering, Chinese Academy of Sciences Beijing 100190)

Abstract RF thermal plasma( RFTP) had been utilized for synthetizing ultra—fine ZrC powders with different
carbon sources, such as carbon black and methane. The products of the experiment were characterized by XRD, IR
absorption, SEM, and chemical analysis. The results demonstrated that the ZrC powders which were less than 100 nm
in the average diameter could be obtained with both carbon sources. However, methane played a better role than car-

bon black in the purity, the oxygen content and the productivity of ZrC powders. So, as a carbon source, methane was

more applicable for batch preparation of ultra—fine ZrC powders.
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Fig.1 Schematic illustration of the experimental equipment
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Fig.2 XRD patterns of ZrC synthesized with

different carbon source
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Fig.3 SEM images of ZrC synthesized with

different carbon source
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Fig.4 TEM images of ZrC synthesized with

different carbon source
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Tab.1 Purity of ZrC synthesized with different input value

Purity Zr wt/% 0 wt/% C wt/%
larger methane input
71.36 12.6 12.0
(=6kg/h)
smaller methane inputlkg
71.97 8.98 16.0
(<3kg/h)
large carbon black input
41.85 15.2 27.8
(=6kg/h)
smaller carbon black input
54.34 14.8 23.1

( <3kg/'h)
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Fig.5 XRD patterns of ZrC synthesized with different input value
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