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abstract
Recently, membrane pretreatment has been accepted as a technically and economically viable 
alternative to conventional pretreatment in SWRO processes. MF, UF and NF membranes were 
used in these pressure driven processes, with UF most commonly recommended. Amongst these, 
forward osmosis (FO) driven process has been used in different water treatment operations includ-
ing membrane pretreatment of wastewater. In this study, the application of a FO driven membrane 
process in seawater pretreatment was evaluated. This application is particularly important for small 
autonomous RO desalination units as it eliminates the need for chemicals which are conventionally 
used in pretreatment steps, the concomitant need for disposal of the chemical laden waste resulting 
from the process, and the requirement of qualified expertise for unit operation. The performance of 
commercially available FO membrane cartridges (Hydration Technologies Inc.) in terms of water 
flux and salt flux was evaluated using tap water and seawater as feed. Refined sea salt was used for 
preparing highly concentrated osmotic draw solutions at three salinity levels up to 100,000 ppm. 
Profiles of water and salt fluxes versus osmotic draw solution concentrations were established and 
analyzed. A conceptual system design for an integrated desalination unit consisting of a closed FO 
and RO process was presented in which RO brine is used as the osmotic draw solution and thus 
the chemical energy stored in the RO brine is recovered and utilized by the FO membrane process. 
In addition, the energy contained in the excess RO brine pressure is used for brine circulation in 
the FO process loop. The main operating parameters and relationships of the conceptual FO-RO 
system are described.
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