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Effect of Alumina Doping on Properties of Macroporous Silicon Carbide Supports

YU Ji, YU Sujun, 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 (a-SiC) supports prepared by a dry-pressing method were sintered in air by using a-SiC
powder (the average particle size of 27.6 um) and submicron-sized silicon carbide and alumina as sintering agents. Effect of alumina
doping on the structure and properties of macroporous silicon carbide support was investigated. The effect of the doping amount of
alumina on the pore size, porosity, bending strength, and pure water flux of the SiC supports was also investigated. SiC support can be
obtained at 1450 ‘C when alumina powder of 10% (in mass fraction) is added. The pore size, porosity, three-point bending strength
and pure water flux of this support are 0.3 um, 31.8%, 39.1 MPa, and 786 L-m>hbar, respectively. The three-point bending

strength of the support is 18 MPa after corroded in 10% NaOH (80 C) for 4 h.

Keywords: macroporous ceramic supports; silicon carbide; pure water flux; corrosion resistance
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Fig. 1 Particle size distributions of the starting powders
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Table 1 Compositions of silicon carbide supports
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Fig. 2 Average pore size of supports containing various
alumina dopant that calcined at different temperatures
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Application

Sintering temperature/ C Holding time/h Pore-forming agent ~ Pore size/um  Porosity/%  Strength/MPa References
background
1450 3 Nothing 0.2-0.3 31-32 39-46 Water treatment This work
1450 3 Nothing 31 44 Hot gas filtration 132)
Graphite 33-47 24-41 Catalytic
Hot gas burner
Refractory
1450 4 Graphite 1.9 50 10 Hot gas filtration 133
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Refractory
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Refractory
1450 4 Graphite 8.3 50 10 Hot gas filtration 135

Catalytic
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Refractory
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Table 3 Performances of porous silicon carbide and alumina supports applied in water treatment
Materials Configuration (D/mm)/(L/mm) Porosity/% Pore size/um Pure water flux of support/(L-m>h "-bar ") References
SiC Tube 19x305 45 0.96 8100 Bl
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(a) Doped with 10% alumina

(b) Doped with 20% alumina

(c) Doped with 30% alumina
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Fig. 10 SEM photographs of cross-section of supports doped
with various alumina after corroded in NaOH for 4 h
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