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Fig. 1 Schematic illustration of the fouling and cleaning ’
with/without hydraulic pressuret'*] ’
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Fig.2 (A) A conceptual illustration of the effect of draw solute reverse diffusion on cake-enhanced osmotic

pressure (CEOP) in FO for different draw solutions: (a) NaCl and (b) dextrose;

(B) Effect of salt reverse diffusion

from the draw solution to the feed side on FO alginate fouling by cake-enhanced osmotic pressure (CEOP) [
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Fig. 3 CLSM images of P. aeruginosa PA01 GFP biofilm morphology (A) on the biofouled forward osmosis

(FO) membrane in the FO process and (B) on the biofouled RO membrane in the RO process'?*]
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Abstract: Forward osmosis (FO) is a new membrane technology with great potential applications because
of its low-energy consumption, high water recovery and great rejection. However, the continuous water
flux decline and the shorten membrane life, caused by membrane fouling, have limited the further
development of forward osmosis. How to effectively improve the membrane antifouling performance has
become an important research topic. In this review, fouling characteristics of FO membrane is
summarized, and the research progress of antifouled FO membranes is discussed. From literature, it can
conclude that membrane properties, membrane orientation, pollutants and operating conditions are most
important parameters to affect the fouling formation and membrane cleaning. Thus the development of
anti-fouling forward osmosis membrane is crucial to mitigate membrane fouling. Double-skinned membrane
structure, membrane surface modification, and the chosen antifouling membrane materials, have been
confirmed to be effective strategies for FO membrane fouling prevention. Finally, in this review, the
examples of how to improve the antifouling performance of FO membranes are discussed in details, and the
promising research directions are pointed out to improve the membrane properties and antifouling
performance of FO membranes.

Key words: forward osmosis; membrane fouling; anti-fouling; surface modification; copolymers



