The enhanced performance of iron-oxide and silica-coated-iron-oxide nanocomposite membranes during the filtration of oily emulsion
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Abstract
[bookmark: _GoBack]	The filtration of oily emulsion for water recovery is challenging due to the low surface energy of oil that often result in rapid fouling of common polymeric membranes such as poly (vinylidene fluoride) (PVDF). A number of reports have shown that the addition of inorganic fillers can improve the membrane fouling resistance leading to higher permeate flux. This work reports the performance of PVDF composite membranes in the filtration of stable oil emulsion with iron-oxide (IO) and silica-coated-iron-oxide (SIO) nanoparticles as fillers over a large filler concentration of 1 – 150 wt.% with respect to the mass of PVDF. For all composite membranes tested, TOC rejection was approx. 92% (except for 150 wt.% IO with a slightly higher value of 93%). The composite membranes rejections were significantly greater than the rejection of the pure PVDF membrane which was only 58%. With regards to membrane permeate flux, the 1 wt.% IO membrane showed the best performance improvement with approx. 530% increase in flux over the pure PVDF and was followed by the 1 wt.% SIO membrane with approx. 440% flux increase. Higher filler concentrations resulted in the steady decline in permeate flux for the IO membranes in which the 150 wt.% IO membrane recorded the lowest flux improvement (approx. 340%) for all composite membranes studied. However, for the SIO membranes, the minimum flux improvement was recorded for the 50 wt.% membrane (approx. 380% flux increase) while at 150 wt.%, the improvement in flux was approx. 420% which was close to the improvement recorded for 1 wt.% (SIO). Based on the results of a mild cleaning cycle with 0.1 M NaOH adopted in this work to test the reversibility of the fouling of the composite membranes, the 1 wt.% IO membrane showed the greatest reduction in flux (61%) due to irreversible fouling while the 150 wt.% SIO registered the least flux reduction (46%). These results suggest that dissimilar filler materials behave differently at diverse concentrations and this can be an important parameter for the design of composite membranes for challenging applications. 



