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t will be interesting to visualize 
what is in store for the palm oil 
industry and the milling technology
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in the year, say 2060, about 50 years from 
now. The first question is whether the palms 
will be still stretching throughout our entire 
landscape virtually displacing any other 
crop as it is now. The demand for edible 
oil will certainly rise and as the land bank 
remains static, the only change we can 
forecast is increased yield per hectare by 
using high technology but even here there 
must be limits on yield. Might as well leave 
this to the biologist and biotechnologists as 
this is not meant for the engineers.

 Now assuming that a large quantity of 
crop is delivered to the mill, say from 1000   
to 2000 t day-1. This will call for a higher 
processing capacity needed by the mill. 
The existing mills will not be able to meet 
the new requirements until the process 
techniques are updated. As the land cost 
will be high, the mill will have to expand its 
processing capability without increasing the 
area it occupies.

  Let us examine the various future process 
stages to find out direction, bearing in mind 
that the product quality in the year 2060 
will not be the same as it is in 2008. Some 
reference was made about how the system 
was 60  years ago to predict future trends.
 

 The millers are invited to come up 
with a similar forecast to stimulate their 
brains and their input can be summarized 
and published in the Palm Oil  Engineering 
Bulletin.

FFB DELIVERY

Fresh fruit bunch (FFB) delivery system in 
two large plantation companies, namely, 
Kumpulan Guthrie and United Plantations 
about 60  years ago was by railway. This gives 
least bruising of the FFB and hence, the free 
fatty acid (FFA) rise will be very minimum. 
The chances of FFB contamination is also  
reduced. Guthrie dismantled the railway 
system in the early 1970s in favour of road 
vehicles as the railway line and the diesel 
locomotive maintenance cost was reported 
to be on the high side. Despite this, United 
Plantations continues to maintain the railway 
system and they appear to be satisfied with 
its performance.

 The loose fruits collection was carried 
out by hand and trash contamination in 
it was close to nil. This gave millers three 
advantages: (a) minimum erosion of 
machinery material,  (b) high oil extraction 
due to the absence of high % of trash, and 
(c) least iron pick up by crude palm oil (CPO) 
resulting in its quality improvement. 

 Today, we have FFB delivered to the 
mill that may contain as much as 10% trash 
comprising sand, stones, debris, etc. The 
fine sand impregnated in the FFB can do a 
great deal of material destruction when it 
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enters the process flow stream as mentioned 
above. Based on the above, can we claim 
that we have improved our techniques in oil 
extraction? 

 There had been some positive 
developments as well, like computer linked 
electronic weighbridge system that has 
contributed towards maintaining proper 
records. But overall the answer is in the past 
60 years, we have gone from a good system 
to a bad system as we are still incapable of 
preventing the entry of trash into process 
flow line.

STERILIZATION

Last few years, we saw some developments 
in FFB sterilization, namely continuous 
sterilization at atmospheric pressure, 
vertical sterilizer layouts with water and 
without water, and spherical oscillating type 
that discharges fruits like a cement mixer. 
Despite all of them claiming superiority of 
their technologies over others, none of them 
are experiencing large-scale converts. A brief 
description of each of them is given below.

• Continuous sterilization. Cooking 
fruit flowing slowly in a conveyor at 
atmospheric pressure for a period of 
about 30 min to 60 min. Stripping was 
found to be effective and losses are 
reported to be within acceptable limits. 
A number of units have been sold to date 
locally as well as overseas.

• Vertical layout with water. FFB fed 
into water filled vertical chamber that 
can hold 20 t FFB after which water is 
evacuated and steam injected at 3 bar(g). 
Cooking and stripping are reported to be 
effective.

• Vertical layout without water. The same 
concept as above but without water. 
Reported to be functional.

• Spherical. Unloading cooked fruits 
is accomplished by tilting the whole 
spherical chamber pivoted on to a frame 

resembling a cement mixture. Reported 
to be functional.

 The sterilizers started off with the small 
vertical units still prevalent in African 
nations. When higher capacities were needed, 
the industry turned to horizontal units. 
Technically speaking, the horizontal units 
are the worst ones as almost half of them are 
empty space where air can get collected. Air, 
being a poor conductor of heat, penetrates 
poorly into the  bunches.  Additionally, the 
presence of a large quantity of air in the 
empty space of the vessel is not desirable as 
the resultant pressure of the mixture is the 
sum of the partial pressures of air and steam 
based on Dalton’s Law of partial pressures. 
Why the industry adopted horizontal vessels 
is still an unsolved puzzle.

 In the year 2060, the cooking step will 
probably be retained due to several reasons 
but the mechanical stripping may give way 
to some enzymatic process that will trigger 
ripe fruits to detach automatically and fall 
on the ground from GM cloned palms. At 
that time, severe shortage of harvesters 
could encourage such activities. We cannot 
depend on Indonesian harvesters forever to 
help our industry. We do not anticipate an 
adequate supply of harvesters even in the 
next decade and if we do not do something 
about it immediately, we may be going in 
the wrong direction. We need accelerated 
progress in our R&D activities specifically 
focused to reduce manual labour. 

STRIPPING

The present stripping operation used in the 
mills is not expected to last until  2060 as the 
anticipated progress in biotechnology will be 
able to make sufficient inroads to make the 
current stripping operation obsolete even 
if natural stripping of bunches in the field 
might be still far fetched in the year 2060. If 
fruits, on ripening detach en masse and fall 
to the ground, then stripping automatically 
becomes a redundant operation. Here again, 
biotechnology must come to the rescue.
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DIGESTION

Under the current milling requirement, 
digestion plays a significant role in preparing 
the cooked fruit for pressing so that oil is 
released from the cells. The current digestion 
has its limitations as vigorous churning of 
fruits would entail excessive nut breakage.  
Probably a method should be devised to 
separate the nuts from the mesocarp so that 
the mesocarp could be subjected to improve 
digestion resulting in more efficient rupture 
of  all cell walls to release the oil contained 
in the cell. After the digestion, the separated 
nuts have to be added back to the mesocarp 
to enable proper pressing if the current 
presses are still used. The transient nut 
separation process could be problematic but 
it should assist in improved oil recovery.

PRESSING

Pressing without nuts may increase the oil 
losses in fibre but addition of kernel shell 
could work as well during pressing and the 
combined mixture can directly be fed into the 
boiler as fuel. This will allow a higher press 
cone pressure, probably resulting in low oil 
loss in press cake. The technology progress 
mentioned here seem to be only incremental.  
An alternative to this is to grind the digested 
mash into a fine paste from which oil can 
be extracted out by solvent extraction or 
by centrifugation process. These processes 
could be preceded by allowing the slurry to 
settle in a clarification tank to reduce the load 
on the centrifuge machines. Nano particles 
may also play a part in oil separation in the 
near future as nano technology seems to be 
gaining momentum. Currently, we are still 
at the periphery of the vast field of nano 
technology and there is much to be tapped.

OIL CLARIFICATION

This is probably one field where nano 
technology will make its debut in the near 
future. The current technology of gravity 
separation of denser liquid from a lighter 
one lasted a few thousand years and may 
still survive for years to come. One thing 

that has not been addressed is the current 
practice of oil separation without removing 
the solids. Removal of  solids will certainly 
improve oil separation  and reduce oil loss 
in sludge.

 In addition, new types of presses are also 
being developed to separate solids from 
liquids. The ones that may have an impact is 
filter presses as research on it is indeed active 
but a breakthrough has yet to emerge in the 
palm oil industry. The brush type of presses 
also seems to be promising but somehow 
failed to convince the industry. There  are 
many more around the corner awaiting the 
opportunity to make an impact.

OIL STORAGE  AND  DISPATCH

The present system is likely to continue 
for years to come in the absence of another 
system (ideas?). The only alternative is to 
dispatch through pipes and that involves 
high cost and security. A simple alternative 
is to store   oil produced  into detached road 
tankers as and when oil is produced so that 
early morning a fleet of road tankers can 
leave the mill simultaneously after weighing. 
This will replace the big stationary tanks. 
The only problem is the space required to 
keep about 20 tankers in the mill. 

KERNEL RECOVERY

In 60 years time, the nut crackers may 
undergo incremental changes unless genetic 
modification of the palms causes the fruit 
not to have nuts or if there are,  they will 
have no shells. If there are no nuts and the 
mesocarp is well developed, the oil extraction 
rate (OER) may rise up significantly. 
Alternatively the bunches may be modified 
to have only few giant fruits which are 
large enough to be treated like coconuts in 
which case, the  processing techniques may 
completely change to cater for the  altered 
fruit. It is difficult to predict what is in store 
for us in 60 years but a dramatic change is 
not expected.


