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Scheme 1 The mechanism of fast water transport in carbon nanotube’

A. the first mechanism and dark ion is Na® , light one is Cl ™, the molecular is H,O; B. the second mechanism and the molecular is H, O
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Scheme 2 The mechanism of improved membrane

distillation for carbon nanotube composites™’
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Scheme 3 Molecular dynamics simulation of different ion pass through functionalized graphene nanopores

(Left) Time-dependent distance(d) between the Na* and Cl~ ions and the centers of the F-N-pore and H-pore, (right)while both ions are

surrounded by two water “halfshells” when passing through their pores, only the C1~ ion has relatively stable binding to the H-pore *?]
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(b) Self Cleaning/ Antifouling Mechanism and Process
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Scheme 4 (a) Photocatalytic mechanism and process, (b) self cleaning/antifouling mechanism and process of

PVDF/Ti0O, membrane*’
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Scheme 5  Diagram of the ideal structure of molecular sieves nanocomposite membrane™
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Scheme 6 A schematic representation of a PZ nanocomposite membrane fabrication and a proposed mechanism of

water desalination!®"’
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Research Progress of Nanocomposite Membrane in
the Membrane Separation

WANG Xida, WANG Zhining" , GAO Congjie
(Key Laboratory of Marine Chemisiry Theory and Technology of Ministry of Education,
College of Chemistry and Chemical Engineering ,Ocean University of China ,Qingdao 266100, China )

Abstract  Considering their peculiar properties, nanometer materials can be embedded into polymeric
membrane to obtain nanocomposite membranes that could help to solve the “trade-off effect”, which has
restricted the development of membrane technology. In recent years, a variety of nanometer materials have
been applied in the preparation of nanocomposite membranes. This review summarizes the researches of
nanocomposite membranes involving nanomaterials such as carbon nanotubes, graphene, SiO,, TiO,,
molecular sieve, ZrO, and silver nanoparticles in the field of membrane separation. The nanometer materials
can significantly improve the mechanical stability, hydrophilicity, selectivity, permeability and anti-pollution
capacity of composite membranes. The perspectives of the development and application of nanocomposite
membranes were proposed and the existing problems and solutions in this field were also presented.
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