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Abstract

The objective of this study is to investigate sulfate removal efficiency by reverse osmosis
process. The lab-scale experiment was carried out in the Osmonics lab-scale OSMO 12E
ECONOPURES model with TW2521 (from ULTRATEK) spiral wound membrane. The
synthetic wastewater by Sodium Sultate and pure RO water used in this study and this value is
similar to the value of sulfate concentration that contained in the wastewater discharged for Mae
Moe mine.

The results from the experiment showed that the sulfate removal efficiencies were
slightly increased with increasing in operating pressures, but the increasing was not significant,
(The sulfate removal efficiencies were 97.17, 97.19, 97.22, 97.26, 97.36, 97.53 and 97.63 % at
the operating pressures of 20, 30, 40, 60, 80, 120 and 160 Psi, respectively.) The permeate flux
also increased with increasing in operating pressure. In according to the experiment data, the
capital cost could be calculated by considering the power consumption rate of the pump. At the
pump efficiency of 75 % and operating pressure of 120 psi, it was found that the capital cost is
lowest (13.5 baht/ms), and the permeate flux is 37.16 L/h.

In the experiment that the concentrate was recirculated to the wastewater storage and the
operational pressure was used at 120 Psi, it was found that the increasing in the influent sulfate
concentration in the wastewater storage resulted in the changes of permeate flux in which the
permeate flux was slightly decreased with increasing in the influent sulfate concentration.

However, the increasing in the influent sulfate concentration did not affect the sulfate and other
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ion removal efficiencies. This may be due the increasing in osmotic pressure and the rleakage of
sulfate when the ions were accurnulated at the membrane surface. The membrane performance
constant (A) for solvent transport was 0.6138 Vkg-hr , and the membrane performance constants
for solute transport were 0.0546, 0.0988, 0.0768 and 0..0042 Vkg-hr for sulfate, Na, TDS and
conductivity, respectively.

During 120 hours of experiments (8 hours per day) and at the operéiiﬁé pressure of 40
Psi, it was found that sulfate and other ion removal efficiencies were almost constant, whereas the
permeate flux was constantly reduced everyday. At the end of each day, the membrane would be
cleaned in order to raise the permeate flux and be ready for the next day’s experiment.
Eventhought the membrane was repeatedly cleaned, the permeate flux constantly declined
(compared with the permeate flux in the previous day) and started to be nearly constant at 40

hours day of the experiment.



