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Desalination by Reverse Osmosis under Synergies of Electric Field
and Pressure Field

YI Xue-nong, QIAN Rong-yang
(School of Environment and Architecture , University of Shanghai for Science and Technology, Shanghai
200093, China)

Abstract; To improve the desalination performance of the reverse osmosis membrane, the electric
field was coupled with the pressure field of the reverse osmosis membrane and tested in a pilot device with
treatment capacity of 146 L. The membrane flux, desalination rate and energy consumption of the reverse
osmosis membrane under the single pressure field and under the coupled fields were compared at different
influent salt concentrations. The results showed that the membrane flux increased after the electric field
was applied, and the increment in the fluxes of low, medium and high salt concentrations was 0.6 —1. 2
times, 0.8 — 1.7 times and 1. 8 —4. 2 times, respectively. The effect of electric field on the desalination
rate of reverse osmosis membrane was insignificant. The desalination rate of the reverse osmosis
membrane under the coupled fields and the single pressure field were both above 99% . When the influent
salt concentration was 3 000 mg/L and 20 000 mg/L, the power consumption of high pressure pump in
the coupled system was lower than that of the single pressure field, and was reduced by up to 34% and
29.7% , respectively.
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Fig.1 Plane of RO system with coupled fields
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Fig. 2 Variation of average membrane flux and desalination

rate at different influent salt concentrations
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