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Abstract: Macroporous silicon carbide (SiC) support was prepared by dry—pressing method and sintered in different atmospheres
using SiC, together with ZrO2 as sintering aid and graphite as pore—forming agent. The effect of five calcination atmospheres
including Air, Air-Ar, Air-N2, Ar, N2 on microstructure, porosity, pore size distribution, three—point bending strength, phase
composition, as well as the alkali resistance of SiC supports was investigated. The SiC support which was calcined under Air-Ar
atmosphere, displayed the best comprehensive performances. The average pore size, porosity, three—point bending strength and pure
water permeability of this SiC support were 1.9 um, 45 %, 40 MPa, and 165 m3-m-2-h-1.MPa., respectively. The three—point bending
strength of such support remained at 30 MPa after corrosion in 1% (mass fraction) NaOH (80 °C) for 10 days.
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Table 1 Performances of porous ceramic supports fabricated by various materials

Material Configuration Additives Average Three—bending Water permeability/ Reference
pore size/ Porosity/% strength/MPa (m3m2h1-MPa?)
pm

SiC Disk ZrO; 19 44.0 40.0 165.0 This work
SiC Flat-tubular Clay 1.8 47.0 46.0 55.0 126]
SiC Tubular - 0.9 45.0 -—-- 81.0 [27]
Al,O3 Disk MgAI,O4 0.8 37.6 83.1 28.0 128
Sludge Tubular Kieselguhr 14.2 61.0 49.3 51.6 129]
Quartz sand Tubular Calcite 6.3—12.0 42.0-45.0 8.0—18.0 16.0-68.0 &=l
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Table 2 The phase contents of SiC supports before and after corrosion

Atmosp Phase content before corrosion/wt% Phase content after corrosion/wt%
here SiC ZrO, Cristobalite  Sinoite ZrSi04  Graphite SiC Zr0; Cristobalite  Sinoite ZrSi0;  Graphite

I 56.1 2.3 27.7 14.1 58.4 2.2 14.1

I 93.2 6.8 94.7 5.3

il 89.2 3.4 43 3.1 87.4 3.2 5.8 3.6

v 86.8 3.3 9.9 87.8 2.7 9.5
\4 85.4 3.4 11.2 87.8 4.1 8.1
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Fig. 9 Three—point bending strength of SiC supports calcined
in five atmospheres as a function of corrosion time
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