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Permeation characteristics of fresh water flow
in hollow fiber membrane module

by

Shingo TERASHIMA*, Hidechito HAYASHI*, Tetsuya OKUMURA*
Kei MATSUYAMA**, Tetsuro UEYAMA**, and Hideyuki SAKAI**

Forward Osmosis(FO) is recently paied attention to preprocessing of the Reverse Osmosis(RO). It
can reduce the input power of RO plant. It is required to reduce the salt concentration at outlet and
increase the permeation flow rate. In this paper, the characteristics of the fresh water flow and osmosis
are studied for the hollow fiber membrane module used in RO system. It is cleared that the
disappearance of fresh water and the concentration polarization in hollow fiber largely influence the
reduction of permeation flow rate in the case of the low fresh water flow rate. Concentration of fresh
water and the leakage of salt influence the reduction of permeation flow rate in the case of high fresh
water flow rate.

Key words : Forward Osmosis, Fresh water, Reduction of permeation flow, Hollow fiber membrane
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Fig.1 Schematic diagram of experimental device
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Fig.4 Schematic of cross-section of membrane module
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Fig.5 Permeation flow rate of experiments and theoretical
value
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Fig.6 Permeation flow rate of experimental value
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Fig.7 Increment of salt concentration by salt leakage
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Fig.8 Osmotic pressure of fresh water on bulk and
membrane surface
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Fig.10 Flow model of fresh water in hollow fiber
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Fig.11 Reduction of permeation flow rate
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