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Abstract: Malaysia is one of the largest producers of palm oil. Most of the palm oil processing is
carried out in palm oil mills where oil is extracted from palm oil fruit bunch. Two sources of oil from
fruit bunch are fleshy mesocarp of fruit (45-55% oil) and kernels (50% oil). It is estimated that for
every tonne of fruit bunch processed produces 1.5 tonne of palm oil mill effluent (POME) POME is a
mixture of sterilizer condensate, separator sludge and hydrocycJone wastewater. Fresh POME is a
colloidaj suspensi.on of 95 - 96 % water, 0.6 - 0.7 % oil and 4 - 5 % total solids including 2 - 4 %
suspended solids which is mainly debris from palm fruit mesocarp. It is acidic (pH 4-5), hot (80 
90°C) and contains high amount of total solids (40 500 mg/I) and oil (4000 l1lg/l). POME was first
pretreated to remove the high content of suspended solids and residual oii using flocculation, solvent
extraction and adsorption processes. Lastly C-series membrane was used to remove any residual oil
remaining after the pretreatment processes. Operating pressure and pH were varied in order to find the
optimum conditions for rnembrllile separation process. It was found that the optimum removal of
residual oil was achieved at a system pressure of 10 bars and pH 9. At these conditions, the oil
concentration was decreased from 100 mg/l to 51 mg/l after 30 min of filtration.
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INTRODUCTION

Over the last 30 years, the Malaysi.an palm oil industry has grown to become the most important
agriculture based industry. In 1998, MaJaysia produced 8.33 million tons crude p;llm oil (CPO) and 1.1
million tons of crude palm kernel oil (CPKO). Palm oil and its product have becomes the country's
major export revenue earner valued at about RM 22.6 billion. This accounted for about 60.5 percent of
the export earnings from commodity and commodity based products in 1998 and has helped to a large
extent reduce the impact of the economic crisis faced by the country.

Large quantities of water are required in palm oil milling - about five to seven l.Onnes to produce one
tone of palm oil [5]. Two t three tones arc used as boiler feedwater and tlle rema inder as process water
(for dilution and washing). About half the water used ends up as palm oil mill eft] uent (FOME) and the
rest lost as steam t.hrough sterilizer exhaust, leakages and wash water.

POME is a mixture of sterilizer condensate, separator sludge and hydrocycJone wastewater. Fresh
POME is a colloidal suspension of 95 - 96 % water, 0.6 - 0.7 'Yo oil and 4 - 5 % total solids including 2
- 4 % suspended solids which are mainly debris from paJm fruit mesocarp. It is acidic (pH 4-5), hot (80
- 90°C) llild non-toxic (no chemicals are added during oil extraction). Other characteTistics are shown
in Table 1 [5].

Table 1: Characteristics of palm oil mill effluent
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MATERIAL AND METHODS

Fresh sample of POME was collected from Felcra Nasamddin Palm Oil Mill, Ipoh, Perak. Six technical
grade solvents which are hexane, benzene, pentane, petroleum benzene, petroleum ether and heptane
were used in the solv~nt extraction process. For the adsorption process, a sample of synthetic mbber
latex WitJl 15.98 m2g"' surface area was used as an adsorbent. Fom different Iypes of ultrafiltration
membranes (G-series membrane;, G~, GM, OK and GH) and one type of reverse osmosis membrane
(CE membrane) were tested to .extrac;:t ilie residual oil from POivlE. The molecular weight cut off
(MWCO) of GN, GM, GK and GH is 10000, 8000, 3500 and 2500 respe:.:tively. The effective
membrane surface area was 21.24 cm2

Figure 1 shows t.he schemat.ic diagram of membnUle separation process rig that. is used in this project..
This unit contains a membrane cell, flow in and flow out pressure gauges and high-pressure pump. An
ultrafiltration membrane was placed inside the membrane cell. Ionized water was first fed to the
pressure membrane cell. After stabilization of about 15 minutes, permeate and control valves were
closed until the desired pressure was achieved (10 bars). Then, the permeate valv,e was opened. Control
valve was used to control ilie pressure of the system if necessary. This procedure was continued for
anotJler 15 minutes to stabilize the membrane. The feed was tJlen changed to the :;ample of POME. The
system was left for stabilization for 15 minutes. After 30 minutes of mnning t.he system, permeate flux
was recorded. The turbidity (NTU) value was later analyzed. After 5 hours, the feed was changed back
to ionized tank in order to clean and remove any particles off the system. The parameters varied were
types of membranes us~d, pH of the sample (4 - 9) and pressure of the system (10 - 15 bars).
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Figure I: Schematic DIagram of the Membrane Separation Proce:;s Rig
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