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INTRODUCTION

e must always ask the question: 
can the existing methods of oil 
extraction continue to remain 

stagnant say in 100 years’ time. If the 
answer is no, then this article will help to 
rejuvenate  the mind to be pro-active and 
creative. This may sound ridiculous now 
but may improve the processing techniques 
currently being practiced in palm oil mills. 

We are all well-versed with the 
conventional system of crude palm oil 
(CPO) clarification comprising the de-
sander, crude oil tank, crude oil pump, 
continuous static clarification tank, pure 
oil tank and the vacuum dryer. It is highly 
unlikely that in the year say 2112, 100 years 
from now, this method will still prevail 
without undergoing drastic changes in 
technology. Now to make an attempt to give 
an answer to the million ringgit question: 
what changes need some real dreaming and 
thinking? We hoped that millers will come 
up with some ideas but so far the response 
had been poor. No one is willing to think. 
Some are afraid of proposing fearing they 
may get ridiculed. This should not be the 

case as even intellectuals are known to 
have experimented with ideas which were 
fatuous and foolhardy.

The following article is certainly not the 
expected next century technology. It is still 
within our present era. Crude oil separation 
can be split into a few phases.

PhAse I

The crude oil is allowed to flow through a 
coalescence plate separator where the bulk 
of the solids and oil can be separated. The 
almost pure oil that rises up through the 
inter plate spaces can be tapped off from 
the top while most of the solids can be 
discharged from the bottom.  

If 80% of the oil and 50% of the solids 
have been separated using coalescence 
plate separator, let us  find out the volume 
that comprises the heavy phase discharging 
from the mid-section of the separator. The 
crude oil contains approximately 55% oil, 
35% water and 10% solids as a rule of the 
thumb. Some minor variations are possible 
based on crop quality.   

PhAse II

If the heavy phase from the coalescence 
plate separator in Figure 1 is allowed to 
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flow in a laminar thin film over a number 
of ridges placed in a long  and wide 
channel, most of the sand would be trapped 
and if alternating ridges have bottom 
perforations, the oil also could be separated 
from the sludge as shown in Figure 2a (plan) 
and Figure 2b (elevation). The recovered oil 
from alternate chambers can then be tapped 
off and collected in the pure oil tank.

The pure oil thus separated may not 
require further clarification other than 
vacuum drying. You may have variations of 
this concept as the shown in Figures 1 and 2. 

The 5% solids separated from the 
coalescence  plate separator can be dried in 
drying beds during hot days but on rainy 
days it may not be possible to resort to that 
method for drying.

Alternatively, the underflow can pass 
through a vertical static clarifier or another 

Figure 1. Coalescence  plate separator.

coalescence plate separator with closely 
packed plates or tubes to enable further 
oil separation. A rotary separator like the 
sludge centrifuge may not be required for 
further oil recovery when the residual oil 
in the sludge has dropped to below 0.5%. 
If during this phase, the water phase is 
drained out wherever possible; the absolute 
oil loss in the sludge would also drop 
significantly. 

There is no evidence on the use of hydro-
cyclones to separate the heavy phase from 
crude oil in any of the publications. Perhaps 
the discouraging factor could have been 
the possibility of emulsification of crude 
oil when subjected to centrifugal action. 
Now with wide use of centrifugal pumps 
for crude oil pumping, the emulsification 
issue does not appear to be an objectionable 
issue anymore to the millers even though 
theoretical and logical considerations  
indicate otherwise. Let us look at how 
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TABLE 1.  COMPONENTS OF CRUDE PALM OIL EX-PRESS

Ex-screw 
press (a) (%)

Remove (%) 
(b)

Actual % to 
original c= (axb)

Balance %
(a-c)

New 
percentage

Oil 55.0 80 44.5 10.5 20.8

Water 35.0 0 0.0 35 69.3

Solids 10.0 50 5.0 5   9.9

Total 100.0 - 49.5 50.5 100

Note: the new values are: oil 10.5%, water 35% and solids 5%, the totalling  51%. 
The volume also has dropped by almost half.

b.   Flow through ridged channel – elevation.

Figure 2.

a.   Flow through ridged channel – plan.

we can adapt hydro-cyclones for oil 
separation, temporarily ignoring the threat 
of emulsification. 

Some research has to be done prior to 
actually setting up a hydro-cyclone system 
on a commercial scale as some optimisation 
is required to produce the best results.   A 
suggested approach is to fabricate a pilot 
scale model with an adjustable vortex 
pipe (Figure 3). The critical variables are 
the bottom cone position in relation to 
the position of the tip of the vortex pipe, 
cone angle and the cone discharge orifice 
diameter. It is very similar to the cracked 
mixture separation system used for kernel 
recovery in the nut station. 

 

Apart from cyclone dimensions the 
position of the inner vortex tube from the 
flange joint (X) also constitute another 
variable. The height of the tip of the vortex 
tube from the flange  can be altered in steps 
of 1 cm  and probably about 10 variables can 
be created making a total of 270 readings in 
all.

After conducting a number of trials, it 
is possible to separate pure oil and allow 
it to discharge through the inner vortex 
pipe. The heavy phase discharging through 
outer vortex should not have residual oil 
exceeding 3% to 4% as a percentage to the 
sample. The aim should be to reduce the oil 
loss in the sludge water discharged by the 
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Figure 3. A typical  hydro-clone for oil water separation.

Inner vortex pipe height adjusting wheel

Clean oil outlet

Mixed oil outlet

TABLE 2. HYDRO-CYCLONE   DIMENSIONS  FOR PROPOSED  TRIALS

                     No. Cone angle (α)
(mm)

Cone dia.  (d)
(mm)

Cone ht. (h)
(mm)

1 10 4 100

2 20 6 80

3 30 8 60

10 dia. 

series

20 dia.

series

30 dia.

series

4 (100,80,60) 4(100,80,60) 4 (100,80,60)

6((100,80,60) 6 (100,80,60) 6 (100,80,60)

8((100,80,60) 8 (100,80,60) 8 (100,80,60)

cone 
height 

(h)
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cone to as low as possible. The conventional 
sludge separators have limitations on 
the minimum oil loss in the heavy phase. 
It seldom drops below 0.3% on sample. 
Perhaps hydro-cyclones would be able to 
outperform sludge separators especially 
when double vortex pipes are installed for 
fine tuning the phase boundary.

In order to better understand the 
principle involved in oil separation and oil 
loss, it is useful for the fresh engineers to 
have a close look on the impact of crude oil 
dilution during processing. 

Let us assume that the volume of press 
liquor in a 60 t hr-1  mill  = 35 m3  (discharge 
from the press).

If after adding 50% water (35 m3 +17.5 
m3 = 52.5 m3),  it passed through the 
clarification station, the  final residual oil 
content in the sludge water was found to be     
0.4 % to sample.

Assume sludge to fresh fruit bunches 
(FFB) ratio to be 0.65%.

Absolute oil loss in this case will be 52.5 
x 0.4%  = 0.21 m3 hr-1.

If there was no dilution at all, the 
absolute oil loss would have been 35 x 0.4%  
= 0.14 m3 hr -1.

The additional oil loss caused by dilution 
was 0.21-0.14 = 0.07 m3 hr -1 (50%).

The dilution has contributed to 50% 
increase in absolute oil losses even though 
in terms of percentage losses on the final 
discharge both give the same results and as 
such acceptable to all.

Let us look at the financial losses.

FFB processing hours per year = 20 x 300 
= 6000. 

Oil lost due to dilution = 6000 x 0.07 = 42 
m3 yr-1 (say 40 t).

Revenue lost at RM 3000 t -1e = RM 
120 000.

Revenue lost per tonne of FFB by 
dilution = RM 0.67 t hr -1. 

Just remember by dilution, you are 
burning away 67 sen t -1 FFB per year.  

In this case, we did not take into account 
the cost of 180 000 t of treated water used 
for  CPO dilution. 
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