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Effect of the Temperature and Pressure on Pressure Retarded
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ABSTRACT

The Pressure Retarded Osmosis (PRO) is the next generation desalination technique and is considered as a eco-friendly energy.
This was conducted to evaluate the effect of the temperature and  pressure on the PRO performance. The flux of the permeation
was measured under different operating conditions and estimated the power density. An improvement of PRO performance
is depend on increasing solution temperature and optimum pressure. The effect of increasing feed solution temperature has
stronger impact on the PRO performance comparing to the draw solution temperature. The reason of the results was due
to the change of osmotic power, viscosity, water permeability and structure parameter(s).
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Fig. 1. Schematic of lab-scale PRO system.

Table 1. Summary of experimental conditions.

Item

Conditions

Effective membrane area

0.0064 m*(0.08 mx0.08 m)

Pressure 5, 10, 15 bar
Operation time 2 hr
Feed 20, 30, 40 °C
Temperature
Draw 10, 20, 30, 40 °C
Feed 30 L/h
Flow rate
Draw 60 L/h
Feed D.I Water
Solution
Draw 1.2 M NaCl
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Fig. 2. Effect of draw solution temperature variation at feed solution 20°C. (a) Flux (b) Power Density
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Fig. 3. Effect of feed solution temperature variation at draw solution 20°C. (a) Flux (b) Power Density
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