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By
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Chairman: Associate Professor Dr. Ir. Tan Ka Kheng
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The objective of this research was to study the settling characteristics of crude palm oil
(CPO), and use them to design a crude palm oil settler so that to increase the oil

recovery, and hence the oil loss in the effluent can be minimized.

The apparent viscosity (77) of CPO after dilution with water was measured and an

equation for its behaviour with shear rate (») and temperature (T) was derived:

n = 898 exp (1900/T)y%6V

The equation was used to model CPO settling. Two approaches to determine the design
criteria of the CPO settler were followed - conventional solid/liquid analysis, as

proposed by Lim (1977), and liquid/liquid analysis. The liquid/liquid analysis



underestimated the required settler height by 38-53%, and the conventional approach by
55-63%. Finally, a coagulation Jar test was carried out to examine the effects of five
coagulants in the oil recovery from the effluent. The results showed that the use of
coagulant can reduce oil loss in the clarifier. The recovered oil was 3% of the plant

throughput.
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Objektif penyelidikan ini ialah untuk mengkaji ciri-ciri CPO (minyak sawit mentah), dan
menggunakannya untuk menentukan rekabentuk “settler” untuk minyak sawit mentah
dan mengurangkan kehilangan minyak dalam pengaliran air yang mengandungi bahan

buangan.

Kelikatan minyak sawit mentah selepas penulinan disukat dan persamaan yang
menentukan perbezaannya dangan tahap kejelasan dan suhu ditentukan oleh n =
898exp (1900/T)y*%").  Persamaan ini boleh disyorkan untuk digunakan dalam “CPO
settling models”. Dua cara untuk mencari ciri-ciri rekabentuk “CPO setteler” adalah

seperti berikut, pertama ialah cara analisis pepejal/cecair menghasilkan kurang anggar

XXii



tinggi “setteler” sebanyak 38-53%, manakala keputusan cara konvensional
menghasilkan 55-63 % kekurangan daripada anggaran. Akhirnya ujikaji bikar pemejalan
dijalankan untuk memeriksa kesan penambahan lima jenis pemejal dan keputusan ujikaji
menunjukkan bahawa penambahan ini mengurangkan kehilangan minyak di dalam
penulin. Minyak yang dapat diperolehi ialah 3% deripada jumlah minyak yang

dihasilkan.
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CHAPTERI

INTRODUCTION

When first expressed from the fruits, palm oil (a product even more crude than the
commercial crude palm oil) is dirty and unpalatable, containing water, soluble
impurities and a considerable amount of debris. The composition of the oil straight
from the screw press is 40% - 75% oil, 10% - 40% water and 6% - 25% non-organic

solids (NOS).

To remove the impurities, the oil is stood in a clarifier where the oil and water
(together with most of the debris), being inmiscible liquids, separate out. The heavier
water and debris settle to the bottom while the relatively clean and dry oil rises to the

top and is skimmed off.

The design of the clarifier is very important as it is a major wastewater producer.
However, the laws of settling, such as Stokes law, cannot be easily applied to it
because the sizes, shapes and densities of the solid particles are so variable. In

addition, water is present as a third confounding factor in the system.

The main design parameters used today are determined empirically (PORIM, palm oil

factory process handbook, 1988). This is neither scientific nor economically efficient.



