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Abstract

This research is aimed to study the mechanism of eliminating color from palm oil mill in terms
of flux, color removal efficiency and fouling model in a dead end type filter cell. The experiment was
divided into two parts. The first part was performed in a microfiltration (MF) system and hybrid
membrane using chemical and physical chemical process. In the second part, the ultrafitration (UF) was
performed using commercial membrane(polysulfone of 100000MWCO and 50000 MWCO), synthetic
cellulose nitrate membrane from pine apple juice and synthetic cellulose acetate from MSTRC laboratory.

The results from the first part using MF membrane at 100 kPa , the flux of 82, 137 and 201 Um’h
were obtained for the membrane pore size of 0.1, 0.2, and 0.45 pum respectively. The color removal
efficiency was low at the value of 37 % and the permeate still have dark brown color. The fouling in this
case was SBM (Standard blocking model ) type.

The hybrid system with chemical process using AL(S0,), and Ca(OH), increased the color
removal efficiency and the flux. High feed concentration produced good flocs and induced high flux. At
suitable concentration range of 0.28-0.4 mg/l of AL(SO,), we obtained 557-1050 Vm'h of flux at the
pressure of 200 kPa. For Ca(OH), of concentration higher than 3 mg/l, the resuits showed the same order
of color removal efficiency. The flux obtained from feed of 3 mg/l Ca(OH), at the pressure of 680- 2040
kPa were 557-1050 Um’h . There were two fouling types in this case, SBM and CFM (Cake formation
model).

For the hybrid system with activated carbon, average flux of 428- 616 Um'h obtained from a
stirred cell at pressure of 100-300 kPa , higher than the average flux of 314- 658 Vm’h  obtained from a
non stirred cell . Flux increased with pressure. Comparing between activated carbon of 12*16 mesh and
8*12 mesh, the first one gave higher fluxes because of its higher specific surface area.

The ultrafiltration gave less flux but removed more color and COD. Using 2 types of commercial
membrane , polysulfone of 100000 MWCO provided 24 and 32 Vm’h of flux at the pressure of 340
and 680 kPa respectively and the same range of flux was obtained for 50000 MWCO polysulfone . Both
formed CFM fouling . For 4 mm. cellulose nitrate membrane, 8 mm. cellulose nitrate membrane and
cellulose acetate, the flux obtained at the pressure of 340-1020 kPa were 3.08-3.97 llmzh, 1.75-3.79 and

1.66-3.05 Um'h respectively . They all formed SBM.



