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ABSTRACT

Salinity power generation using hollow fiber modules was examined using the pressure-
retarded osmosis (PRO) system between pure water and concentrated brine. Pure water and
concentrated brine were supplied from a regional sewage treatment facility and sea water
desalination (sea water reverse osmosis [SWRO]) plant. To minimize the effect of the concen-
tration polarization near the membrane surface on the pure water side, the number of open
ports in the module was increased from 3 to 4 and that modification was found to be effective
because non-permeating pure water, which left the module through fourth port, flushed leaked
salt from the brine side through the membrane. Our prototype PRO plant got the maximum
output power density, 7.7W/m2 at a 2.5MPa hydraulic pressure difference and a 38% perme-
ation of pure water into the brine. To remove the organic foulant in the pure water, a low pres-
sure Reverse Osmosis (RO) membrane and coagulation–sedimentation method with ozonation
showed good results. However, the pressure drop across the RO membrane itself and cost con-
cerns have not yet been solved. Based on the pure water’s flow simulation, the hollow fiber ele-
ment was found not to effectively work if the module and element for the SWRO were used
without modification because the flow pattern of pure water and brine inside the module and
element during the PRO operation was different from that during the RO operation.
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Introduction

Water shortage is one of the toughest problems
that human beings have ever faced. More than one
billion people, i.e. more than 15% of the world popu-
lation, cannot access safe drinking water, and more

than two billion people are living without proper sani-
tation conditions [1]. Based on this situation, more
and more pure water is made from sea water. Among
some procedures to desalinate saline water, reverse
osmosis (sea water reverse osmosis [SWRO]) is one of
the promising methods and the number of SWRO
plants which have a production scale of more than
several hundred thousand cubic meters per day is*Corresponding author.
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