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Abstract: Salinity gradient power is a system which sustainably generates electricity for 24 hrs, if the system is con-
structed at a certain place where both seawater and river water are consistently pumped. Since power is critically deter-
mined by the water flux and the salt rejection, a membrane of water-semipermeable aquaporin protein in cell membranes
was studied for pressure-retarded osmosis. NaCl was used as a salt, and NaNO; was used as a candidate to check the
ion selectivity. The water flux of biomimetic aquaporin membranes was negligible at a concentration below 2 M. Also,
there is no remarkable dependence of water flux and ion selectivity on concentrations higher than 3 M. Therefore, the
biomimetic aquaporin membrane could not be applied into pressure-retarded osmosis; however, if a membrane could
overcome the current limitations, the properties shown by natural cells could be accomplished.

Keywords: pressure-retarded osmosis, aquaporin membrane, salinity gradient power.
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energy)S AZUA = Mgksl= whao|t}, 20000 it ©l
nl=2] G 3JAR] Statkraftrboll A 92X A4 (pressure-
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Figure 1. Schematic diagram of pressure-retarded osmosis experi-

ments.

St FEA AT W ey 319

£ Folu 4 (1)} ol vehd % 9
A (P AR Holanis 899] Aol Sfs) 24
B2 Y o S s HUT e YRAHAP)

7} g1, RO A9, AP>Axr Z8]3L PROYAE, A-APS]
Z710] A&t}
J,, = A(Ax—AP) (1)

A : Water permeability coefficient (L/m* h bar)

Jy: Volumetric flux fo water (L/m? h)

AP : Pressure difference across the membrane (bar)

Az: Osmotic pressure difference across the membrane (bar)
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R : Salt rejection
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Figure 2. Water flux as a function of applied pressure using NaCl
draw solutions (HTI membrane).
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Figure 4. (a) Schematic representation of the salt concentration pro-
file across an asymmetric membrane for a PRO mode at a steady-
state. The feed and draw solutions are introduced to the membrane
in co-flow. Dilutive external concentration polarization occurs in the
mass transfer boundary layer of the draw solution, reducing the
local concentration at the active layer from Cpj to Cp,. Concen-
trative internal concentration polarization takes place within the
porous supporting layer, increasing the local concentration at the
active-support interface from Cgy, to Cg,,. Concentrative ECP in the
feed solution is assumed to be negligible; (b) schematic represen-
tation of active layers of aquaporin membrane. Aquaporin proteins
would be incorporated with block copolymer vesicles.
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