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POROUS CERAMIC SUPPORT OF COATED ALUMINA PREPARED BY
LOW-TEMPERATURE SINTERING

HU Jinmeng, QI Hong, FAN Yiqun, XING Weihong
(State Key Laboratory of Materials-Oriented Chemical Engineering, Membrane Science and Technology Research Center,
Nanjing University of Technology, Nanjing 210009, China)

Abstract: Two kinds of alumina powders with a mean particle size of ~22 pm (micro) and ~0.5 pum (submicrometer) respectively
were chosen as the starting materials. Two methods to treat the alumina powders suitable for macroporous support preparation were
used. With one method, the powder mixture of the micro and submicrometer alumina powders is obtained through simple mechanical
mixing, and with the other, the micrometer alumina is coated with submicrometer alumina via heterocoagulation process. By using
these two post-treated alumina powders, respectively, two kinds of disk supports were prepared by dry-pressing. The effects of the
sintering temperature on the properties of these supports, such as the bending strength, pore structure and pure water flux, were stud-
ied. The results show that the bending strength of the support prepared with coated alumina (hereafter referred to as support CS) is
higher than that of the support prepared with the powder mixture. The support CS sintered at 1550 C exhibits higher mechanical
strength and permeability as follows: a bending strength of 34.2 MPa and a pure water flux of 205 m*/(m*h-MPa), and its average
pore size and porosity are 2.34 um and 34%, respectively.
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Fig.l Schematic diagram of evolution of the coated alumina
particles during sintering process
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Fig.2 Scanning electron microscope (SEM) photograph image

of the coated alumina particlesm]

Coated alumina particle is a alumina (particle size: 22 pm) coated

with submicrometer alumina.
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Table 1 Bending strengths of the Al,O;supports CS and
MS sintered at different temperatures for 2h

Bending strength/MPa
Sintering temperature/ C

CS MS
1500 18.1 12.0
1550 342 18.4
1600 33.8 26.8
1650 47.8 34.0
1700 101.4 922

Supports CS and MS were prepared by mechanical mixed AL,O; powder
with two kinds of alumina powders with mean particle size of ~22 pm
(micro) and ~0.5 um (submicrometer) and coated Al,O3; powder of micro

AlLO3 with submicrometer powder.
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Fig.3 SEM photographs of two types of Al,O; powder
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Fig.4 SEM photographs of the section of Al,O3 supports MS

and CS sintered at 1550 ‘C for2h
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Fig.5 Linear shrinkage of the supports MS and CS sintered at
different temperatures for 2 h
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Table 2 Porosity and average pore size of the supports CS

and MS sintered at different temperatures for 2h

Sintering tem- CS MS

perature/ C

Porosity/% Pore size/um  Porosity/% Pore size/um

1550 34 2.34 40 2.05
1600 34 233 37 2.58
1650 32 2.20 36 2.98
1700 30 1.81 30 2.36
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Fig.6 Schematic diagram for pore formation of support CS as
sintering temperature elevated
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Fig.7 Sectional SEM images of green support CS and support CS and MS sintered at different temperatures for 2 h

CS sintered at 1550 ‘Cfor 2h
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Fig.9 Surface SEM photographs of supports MS and CS sintered at different temperatures for 2 h
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