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Effect of Ceramic Paste Water Content on Properties of
Fly Ash Ceramic Membrane Support

HUANG Jiguang, LIANG Dehua, ZHANG Zheng, ZHANG Heng, CHEN Haiping
(School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The water content of ceramic paste is an important parameter in ceramic production, which affects the shrinkage and
flexural strength of ceramics. A tubular porous ceramic membrane support was prepared by an extrusion method with coal fly ash
from power plant as a main raw material, dextrin as a pore forming agent and carboxymethyl cellulose as a binder. Different
supports prepared at different water contents in ceramic paste and sintering holding time were characterized. Effects of water
content in ceramic paste and sintering holding time on the microstructure, shrinkage, porosity, pore diameter and mechanical
strength of the supports were investigated. The support with a paste water content of 0.19 prepared by sintering at 1 150 ‘C for 2h
shows an open porosity of 40.5%, a flexural strength of 23.6 MPa and an average pore diameter of 0.41 um. The support used in
microfiltration of desulfurization wastewater can give a rejection rate of suspended solids of 99.98%. The results provide a
research basis for the preparation of low-cost fly ash ceramic membrane support, which is beneficial to a promising application of
membrane water treatment.
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Table 1 Chemical composition of coal fly ash

Composition ALO; SiO, CaO Fe,0; TiO, K,O P,0s MgO LOI

wi% 42,68 4138 35 29 169 057 055 0.64 3.7

w is mass fraction.
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(a) SEM diagram of fly ash
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(b) Particle size distribution of fly ash
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(c) XRD patterns of fly ash and sintered support
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Fig.2 SEM image, particle size and XRD diagram of fly ash
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Table 2 Comparison of ceramic support character
Material Sintering temperature/ C Porosity/% Cross-bending strength/MPa Reference
CFA+dextrin + Carboxymethyl cellulose 1150 38.043.6 17.1-28.2 This work
Clay + Corn starch 950 35.8 14.0 [28]
Kaolin + Quartz + Ball clay +Pyrophyllite + 950 53.0 55 [29]
Feldspar
Kaolin + Quartz+ Calcium carbonate 1000 22.0 46.0 [30]
Pozzolan + Micronized phosphate 1050 337 7.6 [31]
Clay+Amidon+Methocel+Amijel+PEG 1250 42.0 10.0 [32]
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Table 3 Water quality of desulfurization wastewater before
and after microfiltration
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