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ABSTRACT

Pressure retarded osmosis (PRO) process is one of membrane processes for harvesting renewable energy by using salinity
difference between feed and draw solutions. Power is generated by permeation flux multiplied by hydraulic pressure
in draw side. Membrane fouling phenomena in PRO process is presumed to be less sever, but it is inevitable. Membrane
fouling in PRO process decreases water permeation through membrane, resulting in significant power production decline.
This study intended to investigate the effect of hydraulic pressure in PRO process on alginate induced organic fouling
as high and low hydraulic pressures (6.5 bar and 12 bar) were applied for 24 h under the same initial water flux.
In addition, organic fouling in draw side from the presence of foulant (sodium alginate) in draw solution was examined.
As major results, hydraulic pressure was found to be not a significant factor affecting in PRO organic fouling as long
as the same initial water flux is maintained, inidicating that operating PRO process with high hydraulic pressure for
efficient energy harvesting will not cause severe organic fouling. In addition, flux decline was negligible from the presence
of organic foulant in draw side.
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Fig. 1. Flow Diagram of lab-scale PRO process. Effective
membrane area was 2.5 x 7.5 cm’ with 0.1 cm of
height. Solution temperatures were adjusted as 25°C
and cross-flow velocity for both solutions were 8 cms.
Both solution reservoirs can contain 10L of solution.
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Fig. 2. Normalized water flux vs. time in PRO organic fouling experiments; (a) hydraulic pressure of 6.5 bar (b) hydraulic
pressure of 12 bar and (c) hydraulic pressure of 12 bar with adjusted initial water flux. In each experiment, initial
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water flux was 18.9, 14.1 and 18.9 LMH, respectively.
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Fig. 4. SEM images of (a) HTI-CTA virgin membrane (support layer, top view), (b) HTI-CTA membrane after fouling experiment
(support layer, top view), and (c) contact angle analysis of clean membrane and fouled membranes.
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