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Abstract

This study aimed to improve the performance of reverse osmosis (RO) separation against biofouling by
adding vanillin to the RO process (Brackish water) feed. One of the most important causes of biofouling
can be the Quorum Sensing (QS) of bacteria. One way to inhibit the quorum sensing is to add materials
with antibacterial properties to the RO process feed. In this study, experiments were performed in 2 steps
by adding vanillin to the feed in the absence of fouling agent for 7 days and in the presence of a fouling
agent for 3 days. The results showed that adding vanillin to the feed containing fouling agent significantly
reduced the permeate flux drop rate. But adding vanillin at low concentration to the feed without fouling
agent did not have a positive effect on the permeate flux drop rate. At higher concentrations, it increased
feed concentration and permeate flux drop rate. In the next step, vanillin with different mass fraction (in
the presence of fouling agent) was added to the feed and the permeate flux drop rate of each sample was
investigated. The results showed that the optimum and effective concentration of vanillin to improve
process performance (permeate flux) is 100 pmm. The percentage of improvement in flux of the process,
compared to the presence and absence of vanillin (100 ppm) in the feed (in the presence of fouling agent)
was 30.2.

Keywords: Biofouling, Reverse osmosis Membrane, Vanillin, Quorum Sensing.
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