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Fig.1 Overview of preparation methods of biomimetic

and bioinspired membranes
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Fig. 2 Schematic diagram of the process to prepare membranes via surface segregation and surface grafting
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Fig. 3 Schematic diagram of the process to prepare membranes via physical blending, in situ sol-gel method

and biomimetic mineralization
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Fig.4 Schematic diagram of the process to prepare membranes via biomimetic adhesion and interfacial polymerization
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[Abstract] Biomimetics and bioinspiration strategy has achieved important advances in many
fundamental and engineering science areas. A variety of biomimetic and bioinspired membranes
with high performance have been designed and prepared by imitating the different composi-
tions, delicate structures, mild formations and exceptional functions of biological materials in
nature. These membranes have found broad applications in water treatment, gas separation and
organic liquid mixture separation. Through imitating or inspired by the prototypes of cell mem-
brane, lotus leaf and mussel, biomimetic and bioinspired membranes are fabricated by biomin-
eralization, bioadhesion, and self-assembly methods to achieve the goal of green, high-effi-
ciency and energy-saving. These membranes will play more and more important roles in effi-
cient use and sustainable development in resources and energy, and is going to be an important
branch in membrane and membrane process. This article will briefly summarize the recent prog-
ress in biomimetic and bioinspired membranes, especially the preparation and application of an-
tifouling membranes, hybrid membranes and composite membranes.

[Key words] biomimetic and bioinspired membranes; membrane and membrane process; sur-
face segregation; biomineralization; bioadhesion
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Fundamental and application of
amphiphilic copolymers in high
performance MF/UF membranes
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Yao Zhikan, Zhu Liping
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Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027, China)

[Abstract] To produce high performance polymer microfiltration/ultrafiltration (MF/UF)
membranes with lower production cost, the amphiphilic copolymers and their corresponding
blend membrane were presented and investigated. A series of amphiphilic copolymers with dif-
ferent compositions and sequence structures were synthesized via living radical polymerization.
The synthesized copolymers were blended into various membranes via phase inversion process.
It was found that, during the phase inversion process, amphiphilic copolymer migrated sponta-
neously to the membrane surface, resulting the enrichment of hydrophilic components in sur-
face layer. This hydrophilic layer provided the membranes with improved hydrophilicity and
fouling resistance. Meanwhile, the better compatibility between polymer base and hydrophobic
components prevented the loss of amphiphilic copolymers in real application of the blend mem-
branes. Based on the fundamental in structures and properties of the blend membranes, large-
scale preparation of amphiphilic polymers and corresponding MF/UF blend membranes were
achieved. The produced blend microporous membranes have been widely used in various areas
including water purification, wastewater treatment and medical filtering, etc.

[Key words] amphiphilic copolymers; blend porous membrane; surface enrichment; hydro-
philicity; anti-fouling
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