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Treatment of Palm Oil Mill Wastewater by Membrane Technology
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Abstract

This research is aimed to study the treatment of palm oil mill effluent (POME) using nano
filtration membrane (NF) . All the experiments were performed in the laboratory scale and were
divided in to two parts. The first part of the experiment was performed in the dead end filtration
unit, the influence of transmembrane pressure, wastewater feed concentration, and the membrane
type on the permeate flux ,COD, and color removal efficiency were investigated .The cellulose
nitrate membrane single sheet and double sheet and cellulose acetate membrane( R730) were
used, the wastewater feed concentration was 50 and 100 %, and the transmembrane pressure was
50,100,150, and 200 psi. In the second part, the effect of wastewater flow rate (0.25, 0.5, 0.75,
and 1.0 L/min) and the transmembrane pressure (50,100,150,and 200 psi ) on the permeate flux,
COD, and color removal efficiency were studied in the cross flow unit with selected membrane
from the first part.

The membrane types were checked by filtration of distilled ater at various pressure prior
to perform the first and the second part of the experiment. The result showed that all membranes
were NF membrane and the single sheet ,double sheet, and R730 membrane gave the highest
average flux at the pressure of 200 psi . at the values of 165, 123, and 111 L/m’hr, respectively.
The results from the first part showed that permeate flux at each pressure decreased with filtration
time and the flux at high pressure greater than those from low pressure. The flux at high feed
concentration less than those from low feed concentration. We obtained the highest average flux
(for 110 minutes filtration time) at the pressure of 200 psi . and 50% feed concentration at the
values of 112, 95, and 47 L/m hr. from the single sheet ,double, sheet and R730 membrane,
respectively. The highest color removal efficiency obtained from the single sheet and double sheet
membrane (at 50 psi and 100 % feed concentration) were 52,5 and 69.2 % , respectively, and was
89.2 % from R730 (at 200psi ,100% feed concentration). For the COD removal efficiency, similar
results were obtained, the highest COD removal efficicncy from the single sheet and double sheet
membrane {at 50 psi and 100 % feed concentration) were 39.02 and 45.0 % , respectively, and was
88.95 % from R730 (at 200psi ,100% feed concentration).

In the second part the 50 % feed concentration and R730 membrane were used in cross
flow filtration. The experimentlal results showed that the flux increased with flow rate at all

pressures and at each constant flow rate flux was increased up to pressure 150 psi and then
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decreased when the pressure exceeded 150 psi The highest average flux was 98.55 Vm’hr. at the
flow rate 1.0 /min. and 150 psi. The color and COD removal efficiency increased with pressure at
all flow rates and in between 50-150 psi they decreased with flow rate and increased with flow
rate when the pressure exceeded 150 psi . The highest average color and COD removal efficiency at
flow rate 1.0 L/min. and pressure 200 psi were 76.0 and 75.87 % , respectively. The results from
fouling model investigation showed that most of the fouling were SBM  and was CFM at 100 psi

at flow rate of 0.5 and 0.75 I/min.
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