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Using macromolecules as osmotically active compounds in osmosis

followed by filtration (OF) system
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ABSTRACT

Finding a suitable osmostically active solute is the most important problem in forward osmo-
sis (FO). Even though there are a number of osmotically active compounds that exist, the
major problem occurs during the separation of product water from the solute. Osmotically
active macromolecules (polyethylene glycol [PEG] and humic acid [HA]) were investigated
in this research as possible draw solutes for FO. Cellulose triacetate FO membranes (Hydra-
tion Technology Innovations, LLC) and several ultrafiltration and nanofiltration membranes
were used in osmosis and filtration steps of the system, respectively. Molecular weights
(MW) of PEG were selected as 2k, 10k, and 20kDa for 400 and 600g/L concentrations. HA
solutions were prepared in concentrations ranging from 200 to 800g/L. Increased MW
resulted in higher water permeation when PEGs were used. The relationship between the
reflection coefficient and the viscosity was investigated for PEG/water separation by
membrane filtration. The combined effect of the osmotic pressure and the viscosity of the
PEG solutions was found to be greater than the effect of the reflection coefficient on the
permeability.
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