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Research and development of porous silicon carbide ceramics
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Abstract: Porous silicon carbide (SiC) ceramic has broad application prospects in metallurgy, chemical industry,
environmental protection, and energy due to its advantages, including excellent mechanical properties, high thermal
conductivity, corrosion resistance, and high temperature resistance. The porosity characteristic, mechanical properties and
heat-conducting property of porous ceramic were reviewed. In addition, the fabrication methods of porous SiC ceramic

were elaborated to four kinds: partial sintering, replica, sacrificial template, and direct foaming. The applications of

porous SiC ceramic were introduced, and its research directions were predicted.
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Table 1 Porosity and pore size of porous SiC ceramics

prepared by different methodst * 2!
Processing method ~ Porosity Pore size References
Partial sintering 1%—-65% 1-10 pm [8—-11]
Replica 43%—97% 1-5 mm [12—14]
Sacrificial template  15%—88%  1-700 pm [15-17]

Direct foaming 40%91% S5Spum—-10mm  [18-21]
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Fig. 1 Pore size distribution of porous SiC ceramic used for

high temperature filtration supporter'”
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Fig. 2 Processing methods for production of porous SiC ceramics™ **: (a) Partial sintering; (b) Replica; (c) Sacrificial template; (d)

Direct foaming
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Fig.3 Macrostructures of SiC porous ceramics fabricated via conventional coating process (a) and improved technique(b)*!
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Fig. 4 Processing routes to transform wood structures into porous ceramics
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Fig. 5 Micromorphologies of porous SiC ceramic
manufactured by Si-vapor infiltration of pyrolysed pine-wood
at 1600 ‘C for 4 h: (a) In axial direction; (b) In tangential

direction®”
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