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Abstract: Commercial cellulose triacetate ( CTA) forward osmosis ( FO) membrane was used to
treat saline feed waters. NaCl was used as the draw solution, and KNO, or KBr with various
concentrations were used as the feed solutions. The effect of ion concentration of the feed solution on the
variation of water flux and ion flux for each component was investigated, and the mass transfer law of ions
and the influence of water flux on ion mass transfer were analyzed. The results showed that the increase of
ion concentration in feed solution from 1 mmol/L to 100 mmol/L had minimal effect on water flux, while
the ion forward transport flux increased significantly. The equal transport of cations and anions indicated
that the ions were transported based on the Donnan balance in the CTA membrane. However, the flux of
draw solution also increased with the addition of feed solution, implying the different mass transport
mechanism for the draw solution transport in FO. The ratio of ion flux over water flux demonstrated that

the increase of ion strength in the feed solution could decrease the selectivity of the CTA membrane.
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Fig. 1 Schematic diagram of experimental setup for forward
osmosis process
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Fig.2  Cross-sectional morphologies and surface roughness

of CTA membrane
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Fig.3  Effect of KNO, concentration on ion flux and ion
flux/water flux ratio
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