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Abstract: Membrane distillation desalination is a novel technology to obtain fresh water, which
should be an important way to solve the shortage of water resources. The membrane for membrane
distillation should be porous hydrophobic membrane, while ceramic membrane is generally
hydrophilic, so the hydrophobic modification of ceramic membrane is the key to its application in
membrane distillation. Traditional hydrophobic modification methods include graft polymerization,
biomimetic micro-nano structure construction, sol-gel, chemical vapor deposition, polymer
deposition, etc. Modified hydrophobic or super-hydrophobic ceramic membranes have been applied
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to seawater desalination by membrane distillation. However, the lack of long-term stability hinders its
practical application. Recently, we proposed an effective method of hydrophobic modification of
ceramic membrane by polymer pyrolysis, which leads to hydrophobic ceramic membrane with high
thermal stability, chemical stability, corrosion resistance and impact resistance. Stable fresh water
could be obtained with excellent long-term stability. In this paper, various hydrophobic modification
methods of ceramic membrane are reviewed and evaluated, focusing on their potential applications in
membrane distillation seawater desalination.

Key words: Membrane distillation; Ceramic membrane; Hydrophobic modification;
Nanoparticles
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Figure 1 Schematic diagram of membrane distillation
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Figure 2 (a) Cross section structure of Al,O; ceramic membrane; (b) Water contact angle of the modified
membrane; (c) XPS spectra before and after modification; (d) Membrane distillation performance of the
membrane with different temperature and salt concentration %)
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Figure 4 (a) Water contact angle of Al,O; ceramic membrane before and after modification;
(b) Cross section structure of Al,O3 ceramic membrane after modification; (¢) Membrane distillation
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Figure 5 (a) Water contact angle and pure water flux of the FAS modified Al,O; ceramic membranes with and
without ZnO nanorods; (b) Time dependence of MD water desalination performance
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Figure 12 Polydimethylsiloxane Pyrolysis modified B-Sialon membrane: (a) microstructure and water contact
angle; (c) abrasion test of the membrane; (d) time dependence of MD performance
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