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Abstract

The effect of inorganic salt concentrations (i.e., NaCl and CaCl,) and operating
conditions on reverse osmosis (RO) performance was investigated in this study. Solution
chemistry (i.e., pH and salt concentration) and operating condition ( Le., pressure) were varied to
determine system performance (i.e. permeate and salt rejection). It was found that increased
operating pressures ranging from 20 to 50 psi increased linearly with permeate flowrate in order
to overcome osmotic pressures from salt concentrations. These experimental results corresponded
to the RO theory. Moreover, it was observed that increased operating pressures exhibited greater
salt rejection for both NaCl and CaCl, solutions. Solution having high pH (i.c. pH 10) showed the
lowest salt rejection while solution pH of 7 gave the highest salt rejection. Solution pH of 4
provided lower salt rejection than that of 7, possibly due to decreased clectrostatic charge
repulsion between negatively charged membranes and positively charged H concentration,
reduced double layer thickness on the membrane surface, thus reduced salt rejection. It was
found that solution pH of 4 showed the highest permeate flow rate compared to solution pH of 7
and 10. With increasing salt concentrations, permeate flowrate was clearly decreased as a result

of increased osmotic pressures, thus increased hydraulic resistance to permeate flow.
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