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Abstract: We systematically investigated the effects of two model foulants, sodium alginate (SA) and bovine serum albumin (BSA),
on the efficiency of the PRO process and organic fouling behavior on both sides of the membrane when natural seawater was used as
the draw solution. The presence of foulants in the feed solution led to the flux reduction caused by the fouling within the support
layer, in which the fluxes of SA and BSA decreased by 42.54% and 30.99%, respectively. When filtering BSA with smaller particle
size instead of SA, it led to a more significant membrane fouling due to the blockage of internal pores in the support layer. The flux
was 10.08% lower in SA filtration compared to BSA in the presence of model foulants in the draw solution, with fouling behavior
primarily existed on the membrane surface. According to the XDLVO theory, the interfacial energy barrier of SA towards the feed
solution side was lower than that towards the support layer side, leading to less repulsion with the active layer side of the membrane
and increased membrane fouling. Conversely, BSA showed lower repulsion towards the membrane support layer side, suggesting that
BSA existed on the feed solution side lead to more significant membrane fouling behavior, resulting in greater flux loss.

Key words: pressure retarded osmosis; organic fouling; seawater; interfacial energy barrier
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