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ABSTRACT

Hydraulic fracturing of wells during oil and gas (O&G) exploration consumes large volumes of fresh water and generates

larger volumes of contaminated wastewater with high salinity. It is critical to treat and reuse the O&G wastewater in a

cost-effective and environmentally sound manner for sustainable industrial development and for meeting stringent regulations.

Recently, forward osmosis (FO) has been examined if it is a promising solution for treatment and desalination of complex

industrial streams and especially fracturing flowback and produced waters. In the present study, the performances of a

plate-and-frame FO membrane element and a module (6 elements combined in series) were investigated for concentrating high

TDS wastewater. An FO module has achieved up to 64 % water recovery (i.e., concentration factor of 2.76) from 10,000 ppm

wastewaters and can concentrate feed streams salinities to greater than 30,500 ppm.
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Fig. 1 Schematic diagram of the forward osmosis (FO)
experimental system for concentrating high TDS wastewater

Fig. 2 FO system using six plate-and-frame FO membrane
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Fig. 3 Effect of osmotic pressure difference decreasing on water permeation for single FO element. Initial draw and feed concentrations are
) 742 and 219 ¢g/L, and (e) 73.5 and 35.4 g/L, respectively. (a, ¢, and e) solution concentration (left Y-axis) and
osmotic pressure dlfference (right Y-axis) as a function of time. (b, d, and f) the corresponding water permeate (left Y-axis) and flux (right
Y-axis) as a function of time
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