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Abstract

A new coating solution was designed by using methyl cellulose as binder, silane coupling agent as
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binder and polyacrylic acid as dispersant. A kind of alumina ceramic membrane without interme-
diate layer was prepared directly on the macroporous tubular support by one-step impregnation
coating. The intermediate transition layer was omitted, the preparation time was shortened and the
production cost was reduced. The mechanism of the composition of the coating solution was ana-
lyzed by Fourier transform infrared spectroscopy. The results showed that the hydrogen bond be-
tween silane coupling agent KH-550 and methyl cellulose enhanced the stability of the coating so-
lution. The microstructure and properties of the ceramic membranes were studied by scanning
electron microscopy, specific surface area and pore size, porosity and pure water permeation flux
tests. The ceramic membrane prepared with the coating solution designed in this study has a mem-
brane thickness of about 35 pm, an average pore radius of about 0.285 pm, and a pure water per-
meation flux of up to 1990 L m-2 h-1 bar-1. The ceramic membrane without intermediate transition
layer was successfully prepared by one-step method, which saved the preparation time and cost,
and improved the permeation flux. This study has a certain reference value for the preparation of
high-performance ceramic membranes at low cost.
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Figure 1. Infrared spectra of KH-550 and mixed solution: (a) KH-550; (b) Mixed liquid
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Figure 2. Schematic diagram of the reaction between methyl cellulose and KH-550
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Figure 3. XRD patterns of methyl cellulose before and after reaction with KH-550
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Figure 4. SEM micrographs of the support and ceramic membrane: (a) cross-sectional morphol-
ogy of the support, 2000%; (b) Surface morphology of ceramic film, 5000x%; (c) Surface morphol-
ogy of ceramic film, 500x; (d) Ceramic membrane cross-sectional morphology diagram, 500x
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Figure 5. BET analysis: (a) adsorption and desorption isotherms, (b) pore volume distribution, (c) pore area
distribution; (1) Support body, (2) ceramic film
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Table 1. Quantitative nitrogen adsorption data of support and ceramic membrane

1. EEFRERNEERWHEE

Component PA/(m?>g ™) PV/(ccg™) MPR/(um)
Support 2.7925 0.009527 2.5
Membrane 3.8115 0.006943 0.285
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Figure 6. (a) Flow pressure curve; (b) Aperture distribution curve
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Figure 7. Schematic diagram of pure water flux testing device
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Figure 8. Pure water flux of support and ceramic membrane
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