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ABSTRACT

The high content of free fatty acid (FFA) in crugalm oil has become a
challenge in refining process due to refining lesard possible bleachability problems.
Nowadays, alkaline and distillation approachesveigely used in industry to remove
FFA but certain factors such as high energy consiempenvironmental pollution and
cost had limited the usage. Organic Solvent Naimafibn (OSN) is being studied as an
alternative due to its lower energy consumptiosyescale up, lower cost and the loss of
nutrients is minimal. The objective of this resdais to study the feasibility of OSN to
remove FFA from palm oil based on the rejection flund of FFA and triglyceride (TG).
Two parameters which are type of solvent used hedded concentration of FFA were
studied. Based on the result, acetone shows higlbisty and diffusivity towards OSN
membrane leading to high selectivity of FFA andhhigjection of TG compared to

hexane. The rejection of FFA increases with thecentration of FFA.
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ABSTRAK

Kandungan asid lemak bebas yang tinggi dalam mirkglpa sawit mentah
telah menjadi satu cabaran di dalam proses penirgisebabkan kehilangan nutrient
semasa proses perincican dan masalah kelunturaa Wi ini, pendekatan secara
pengalkalian dan penyulingan digunakan secara melu@dustri untuk menyingkirkan
asid lemak bebas tetapi beberapa faktor sepertggouerman tenaga yang tinggi,
pencemaran alam dan kos telah menyekat pengunaBelaxut organik nanofiltrasi
(OSN) sedang dikaji sebagai alternatif kerana penggn tenaga yang rendah, mudah
untuk dinaikkan skala, kos yang rendah dan kehdangutrisi adalah sedikit. Objektif
kajian ini adalah untuk mengkaji kebolehan OSN kmhenyingkirkan asid lemak bebas
daripada minyak kelapa sawit mentah berdasarkaolggean dan fluks asid lemak bebas
dan trigliserida. Dua parameter iaitu jenis pelgmang digunakan dan kepekatan suapan
asid lemak bebas dikaji. Berdasarkan kepada keputusseton menunjukkan
keterlarutan dan keserapan yang tinggi terhadap bmemOSN membawa kepada
pemilihan asid lemak bebas yang tinggi dan penaldk@dungan trigliserida yang
tinggi berbanding heksana. Penolakan asid lemakasbemenjadi tinggi apabila

kepekatan suapan asid lemak bebas tinggi.
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CHAPTER |

INTRODUCTION

1.1 Research background

Palm oil is an edible oil that has been used widalyfood industry. It is
originally produced from crude palm oil (CPO) whidtas gone through several
treatment or refining processes. The CPO consistadglyceride (TG) which is the
major component in palm oil, digylceride, monoglyde, free fatty acid (FFA) and
minor components such as carotenoids, tocophestdspls, phosphatides, triterphenic
and aliphatic alcohols. The presence of FFA in OR become a problem in the
refining process (Kaimadt al. 2002). The higher content of FFA will result irglher
refining losses and possible bleachability problefisese factors will affected the
removal process of color pigment, dirt, trace metad various organic impurities that
promote oxidation in palm oil. In order to conv&®O into an edible form, FFA must
be removed or decreased to an acceptable level.



Nowadays, there are two methods that have beenwigetly in refining process
which are chemical approach using alkali refiningd aphysical approach using
distillation. However, these methods have beentéichto several disadvantages such as
high energy consumption, high cost expenditureh higgutral oil losses and also
contributed to environmental pollution (Manjuta al, 2009). Due to these problems a
new method which is Organic Solvent Nanofiltrat{@SN) has been studied to remove
FFA from CPO. According to Livingston, 2008, thietnod used only 3 MJ of energy
for pump operation while in distillation method,temsive energy is required to operate

the heating and cooling process leading to higinggnand cost losses.

OSN is a novel method of refining palm oil. In thsethod, FFA will be
separated from the mixture of palm oil with thegemece of organic solvent using OSN
membranes. These membranes have the molecular twaigsff (MWCO) of 200 to
1000 Dalton. Solute with smaller molecular weight énigh affinity to the membrane
will pass to the permeate while the solute withgleigmolecular weight and low affinity
will be in the retentate. The flux and rejectionF6fA and TG are influenced by various
parameters. In this research, the concentratidiFéf and type of organic solvent used
are studied to determine the flux and rejectiors tthetermining the feasibility of OSN in
removing FFA from CPO.



1.2 Problem statement

FFA in CPO has given many problems in refining pssc Due to this problem,
various methods had been introduced purposely nwove or level down the FFA
content such as alkali process (chemical methodghwises chemical to neutralize the
crude oil and distillation process (physical methtdtat is the most common method

used nowadays.

The chemical refining process also known as aligining is relatively simple
and removes free fatty acids and residual phosggmtalmost completely. During the
alkali refining process however, there are alwagasierable losses of neutral oil,
sterols, tocopherols and vitamins. Furthermorepadial and utilization of the resulting
soapstock may cause environmental pollution probldm physical refining approach,
distillation at high temperature at 260°C and puesst 55 bar is used to evaporate the

FFA from CPO, which is energy-intensive.

The usage of OSN membrane to separate FFA from pilnas a great potential
to the palm oil industry. The concept is rathergamand yet cost effective as it can be
operated at ambient temperature. It also has n@gano minor compounds in palm oil.
However, the separation efficiency of this meth@s o be studied to determine the

feasibility of OSN to remove FFA from palm oil.



1.3  Objective

The objective of this research is to study the ity of Organic Solvent
Nanofiltration (OSN) by varying the concentratioh FEFA in feed and the type of

solvent used to remove FFA from CPO.

1.4  Scope of Study

The scopes of the study are to investigate the vamaf FFA from palm oil
using OSN by varying the concentration of FFA (8880.1790, 0.2685, 0.3580 g/ml)
in the feed and type of solvent used (acetone @xdrie). The results of data are the

rejection and flux of FFA after filtration.
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