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A study of electrically enhanced crossflow membrane filtration
HU Jing—yi, DENG Hui-ping, SHANG Ran
(Environmental Science and Engineering Department, Tongji University, Shanghai 200092, China)

Abstract: The technology of electrically enhanced crossflow membrane filtration can ameliorate the adverse
impacts of membrane fouling and concentration polarization effectively. Four aspects: electrofiltration device,
mechanism, applied electric field and factors which affect filtration flux of the said technology were reviewed. A
newly developed external electric field hollow fiber membrane module overcomes the shortcomings of traditional
membrane filtration module, and shows bright prospects of engineering application. Electrokinetic effect—
electrophoresis and electroosmosis, as well as electrochemical effect can happen during the process of electrically
enhanced crossflow membrane filtration. Electrophoresis is the main factor that cause the membrane fouling, and
through the cooperative effect of it and electroosmosis, the filtration flux can be greatly improved. The pulsed electric
field can slow down the decreasing degree of filtration velocity and save the consumption of electric power per unit
volume of permeate. When the suspended particles possesses higher Zeta potential, external electric field is strong,
transmembrane pressure approaches critical value and crossflow velocity is higher, the limiting filtration flux can be
increased.
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Fig. 1  Flat sheet membrane module with external electric field
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Fig. 2 Tubular membrane module with
membrane as an electrode
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Fig. 3 External electricfield hollow fiber membrane
module (E-HFM)
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Fig. 4 Mass—transfer process of particles over the
membrane surface
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