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Abstract  

The HTI cellulose triacetate (CTA) and novel thin film composite (TFC) membranes are used to study 

the multifaceted interactions involved in the fouling and cleaning of forward osmosis (FO) 

membranes, using calcium alginate as a model foulant. Results show that fouling on the TFC 

membrane was more significant compared to CTA, arising from a variety of factors associated with 

surface chemistry, membrane morphology and structural properties. Interestingly, it was observed that 

in FO mode, membrane surface properties dominated over fouling layer properties in determining 

fouling behaviour, with some surface properties (e.g. surface roughness) having a greater effect on 

fouling than others (e.g. surface hydrophilicity). In pressure retarded osmosis (PRO) mode, structural 

properties of the support played a more dominant role whereby fouling mechanism was specific to the 

foulant size and aggregation as well as the support pore size relative to the foulant. Whilst pore 

clogging was observed in the TFC membrane due to its highly asymmetric and porous support 

structure, fouling occurred as a surface phenomenon on the CTA membrane support layer. Besides 

pore clogging, the severe fouling observed on the TFC membrane in PRO mode was due to a high 

specific mass of foulant adsorbed in its porous support. It was observed that a trade-off between 

enhanced membrane performance and fouling mitigation is apparent in these membranes, with both 

membranes providing improvement in one aspect at the expense of the other. Hence, significant 

developments in their surface and structural properties are needed to achieve high anti-fouling 
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