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Effect of Calcination Atmosphere on Corrosion Resistance of Macroporous
Silicon Carbide Support

YU Sujun, XIE Kai, QI Hong
(State Key Laboratory of Materials-Oriented Chemical Engineering, Membrane Science and Technology Research Center,
Nanjing Tech University, Nanjing 210009, China)

Abstract: Macroporous silicon carbide (SiC) support was prepared via dry-pressing and sintering in different atmospheres using SiC
as a raw material, ZrO, as a sintering aid and graphite as a pore-forming agent. The effect of calcination atmosphere (i.e., Air, Air-Ar,
Air-N,, Ar, and N,) on the microstructure, porosity, pore size distribution, three-point bending strength, phase composition and the
alkali resistance of SiC supports was investigated. The SiC support calcined in Air-Ar atmosphere displays the optimum
comprehensive performance. The average pore size, porosity, three—point bending strength and pure water permeability of the SiC
support are 1.9 um, 45%, 40 MPa, and 165 m>-m >-h""-MPa ', respectively. The three-point bending strength of such a support remains
at 30 MPa after corrosion in 1% (mass fraction) NaOH (80 C) for 10d.

Keywords: calcination atmosphere; macroporous silicon carbide; support; pure water permeability; alkali resistance
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SiC Tubular 0.9 45.0 81.0 7]
ALO; Disk MgALO, 0.8 37.6 83.1 28.0 (28
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(b) EDS spectrum of point 4 in Fig. 7(a)
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(c) EDS spectrum of point B in Fig. 7(a)
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after corrosion for 4d after corrosion for 4 d
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Fig. 7 SEM photographs and corresponding EDS analysis of SiC support calcined in atmosphere I and SEM photographs of
macroporous SiC supports calcined in atmosphere 11
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Fig. 8 XRD patterns of macroporous SiC supports
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Table 2 Phase contents of SiC supports before and after corrosion wi%
Before corrosion After corrosion
Atmosphere
SiC  ZrO, Cristobalite Sinoite ZrSiOy Graphite SiC 710, Cristobalite Sinoite ZrSiO;  Graphite
I 56.1 23 27.7 14.1 58.4 2.2 14.1
Il 93.2 6.8 94.7 53
11 89.2 34 43 3.1 87.4 32 5.8 3.6
vV 86.8 33 9.9 87.8 2.7 9.5
\% 85.4 34 11.2 87.8 4.1 8.1
w—Mass fraction.
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