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Thesis Summary (approx.300 English Words )

Forward osmosis (FO) process is an osmotically driven membrane process, which uses the high concentrated draw
solution to extract water from the feed solution such as seawater and wastewater. Although FO processes are expected to be
an alternative desalination technology to reverse osmosis (RO) processes, the feasibility and process design guideline of FO
desalination processes are not clear. In this thesis, the feasibility and process design guideline of FO desalination processes
are investigated via mathematical modeling. First, FO membrane permeation model considering convection is established to
predict water and salt permeation flux of FO processes more accurately than the previous solution-diffusion model. Then, the
energy consumption of FO desalination processes with flat sheet and hollow fiber membrane modules are calculated via the
model. Suggestions by calculation results are as follow.

(1) FO desalination processes has a potential to be an alternative of RO desalination process.
(2) FO membranes should be designed to have high water permeability and water/salt selectivity, and thin support layer.

Hollow fiber membranes are easier to reduce support layer thickness than flat sheet membranes because of their high
mechanical strength.

(3) The length of hollow fiber membrane modules for FO desalination should be designed to be shorter than the length of
that for RO desalination.

(4) Feasible module for FO desalination depends on the cost of the flat sheet and hollow fiber membrane modules.

From the above, FO desalination processes are feasible and the process design guideline is established in this thesis.
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