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SYNOPSIS

his topic is indeed a long one 
and probably can be written as 
a complete book if an attempt 

is made to cover all aspects of oil palm 
development in detail. In this article, 
the author purposely wanted to unveil 
to the palm oil community a glimpse of 
the historical past on the development of 
the industry. Many countries for whom 
oil palm was totally foreign have now 
emerged as giants of the industry making 
the countries from where it originated 
fading into oblivion during the past few 
decades. In the beginning, oil palm was 
only considered to be a decorative palm 
meant for gardens but today it has become 
a formidable commercial crop growing 
very fast throughout the world. A glimpse 
of all the latest technologies of recent origin 
is also discussed in this article, although 
it is possible some others could have been 
left out. The palm oil development in recent 
times had been quite rapid and probably 
in a decade or two, faster development 
is anticipated in the field of biodiesel, 
oleochemicals and some health products.

Development of Palm Oil Mill Technology
N Ravi Menon*

HISTORICAL BACKGROUND

The centre of origin of the oil  palm is the 
tropical rain forest region of West Africa 
mainly in a 200 - 300  km wide western 
coastal belt stretching from Gambia to 
Angola. The oil palm is indigenous to 
Africa and palm oil extraction dates back 
to about 3000 B.C. according to Friedel 
(1897). It grew on its own accord without 
being cultivated at the sites of homesteads 
that generally followed the trade routes and 
settlements of slaves. The Deli Dura was 
introduced into East Asia  in 1875. 

STAGeS IN PLANTATION 
DeveLOPMeNT

The development of the oil palm industry 
in Peninsular Malaysia can be subdivided 
into three stages.

First  Stage

This stage occupied 1875 to 1916 
when oil palm seeds  were introduced in 
Singapore (Zeven, 1965).  The government 
conducted studies on the suitability of oil 
palm cultivation in Malaya and the planting 
of oil palm for decorative purposes. 
From 1903 onwards,  the Department of 
Agriculture imported seeds to Batu Tiga 
Experimental Plantation and to the Public 
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Gardens in Kuala Lumpur. The testing of 
oil palm was transferred to Experimental 
Plantation where 6 ha of oil palm planted in 
1912 with seedlings selected from the Public 
Gardens. The origin of the seeds was not 
known except that it is of the Deli type as 
recorded by Milsun (1921). Three varieties 
from Nigeria – microsperma, normal Dura 
and  mantle fruited were also planted in 
the Experimental Plantation in 1914 (Jouge, 
1952).

In 1911, Henri Fauconier, a Frenchman, 
visited Tanjong Morowa Kiri Tobacco Estate 
near Medan in Sumatra and purchased Deli 
seeds. He planted them at Rantau Panjang 
Estate near Kuala Selangor.  In 1912, he 
obtained more seeds from the same source 
with the help of Adrian Hallet, who selected 
the seeds from the best selected palms 
(Barnes, 1924). The seeds were planted at 
the Rantau Panjang Estate Entrance and the 
Rantau Panjang Estate bungalow known 
as La Mansion des Palmes. Oil palm and 
rubber were introduced into Malaya at 
the same time.  Malaya became the largest 
world producer of rubber, but the oil palm 
industry was yet to grow on a commercial 
scale probably due to its lesser world 
demand at that time.

At the same time, in Netherlands East 
Indies, commercial planting of oil palm 
started a decade earlier mainly due to the 
efforts of Adrian Hallet, a Belgian, who set 
the oil palm industry going.  Malaya had 
to wait until 1917 when Henri Fauconier, 
a friend of Hallet, planted the oil palm in 
Tennamaram Estate in Selangor, having 
obtained the seeds from Rantau Panjang 
Estate. While Fauconier was planting oil 
palm for decorative purposes, Tennamaram 
Estate, nearby, was being opened up for 
coffee planting. The coffee experiment 
was a failure and as a result oil palm was 
tried out as an alternative having brought 
the seeds from Tanjong Rantau Avenue. 
Thus, Tennamaram Estate became the first 
commercial oil palm plantation in Malaya, 

marking the beginning of the  oil palm 
industry. 

Second Stage

This stage comprises along period 
stretching form 1917 until 1961, considered 
to be an exciting stage laying the foundation 
for the rapid expansion in the 1960s.

The second commercial oil palm 
plantation, was developed at Elmina Estate. 
It was opened up in 1919 and the first 16 
ha planted in 1920, growing to 2332 ha in 
1922 and 4000 ha by the end of 1923. The 
progress was slow due to the renewed 
demand for rubber in 1925 following the 
introduction of the Stevenson Scheme for 
promoting rubber. However, there was a 
marked increase in oil palm cultivation 
from 1926, when large areas of land in Johor 
were alienated for oil palm cultivation on 
very generous terms. By 1925, the 8000 
ha expanded to 50 000 ha in 1930  and 
three years later to 63 000 ha. In 1940, the 
total acreage was 77 000 ha. Despite the 
low palm oil prices, the expansion in oil 
palm cultivation continued, although 
not dramatically. In 1940 – 1941, Malaya 
exported  51 000 t of palm oil contributing 
to 12% of the world production being the 
fourth  largest producer. The Japanese 
occupation during 1941 to 1945 resulted in 
the neglect of the crop but picked up after 
the war as the palm oil prices soared to 
4 - 5 times higher than pre-war days. This 
further encouraged the cultivation of oil 
palm in Malaya and by 1960 the total area 
under oil palm cultivation was 54 540 ha 
(135 000 ac).

Third Stage

The need for diversification was 
emphasised by the World Bank mission and 
Malaya continued its expansion programme 
of oil palm cultivation until what it is today 
-  an oil palm land  bank of  nearly 4 million 
hectares producing about 14 million tonnes 
of palm oil.
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PROCeSSING MILeSTONeS

This is discussed in three stages. The first 
stage covers from the time immemorial until 
the technology received colonial attention 
for mechanisation forming stage two of the 
development. The third stage covers the 
current rapid technology modernisation. 

Stage 1 - Production Technology 3000 years

This technology  for the production of  
two types of popular oils called hard and 
soft oils developed in Africa was presented 
in a paper by Nwanze (1942). For both soft 
and hard oils,  fresh fruit bunches (FFB) is 
cut into sections, watered, covered with 
leaves and left for two to four days to 
ferment. Both methods, since the very early 
days, used  crude hand or foot methods 
to extract oil and kernel. The kernels were 
separated and sun dried. After drying 
the nuts they are hand cracked and the 
kernels hand picked and sun dried again. 
These crude palm oil extraction methods, 
probably originated 5000 years ago, still 
continues in some part of Africa until the 
present day and the oil serves as part of 
the people’s staple diet. The oil is not used 
as a frying medium but consumed as an 
additive to their rice, garri or pounded yam 
and for this the free fatty acid (FFA)  must 
necessarily be high. For example in the Delta 
area of Nigeria, the banga soup requires an 
oil of over 10% FFA while in Sierra Leone 
the taste of the palaver soup depends on an 
oil of over 20% FFA. These were probably 
the equivalent of KFC,  McDonalds, Coca 
Cola  or Pepsi Cola of those days!

Soft oils. The fruits are hand plucked 
(stripping) and boiled in water for 4  hr 
(digestion) and boiled fruits pounded 
(pressing) in pits or drums. The oil is 
then skimmed out (clarification) and 
heated again in shallow pans to remove 
(purification/drying) moisture. Product 
quality: FFA: 5%-12%, extraction efficiency: 
40%-50%, suitable for bangga soup.

Hard oils. The hand plucked fruits are 
placed in a long canoe, covered with leaves 
and left for three days. Fruit is vigorously 
trodden with foot (pressing) and left for 
three days to allow oil to flow out. Water 
is then added and a second treading 
done (double pressing) and oil skimmed 
off (clarification), followed by further 
skimming and heating (dryer) in shallow 
pans to remove moisture. Product quality: 
FFA: 30%-50%, extraction efficiency: 20%-
30%, suitable for palaver soup.
 

Both these methods were very labour 
intensive requiring 420 man-days for 
the production of  soft oil and 133 man-
days for the production of hard oil. This 
includes harvesting, fruit preparation, de-
pulping, extraction and others. Although 
this system is still practiced in some places, 
the screw press was accepted by the small 
scale processing industry mainly due to the 
savings in labour. 
 
Stage 2 -  Mechanisation of Processing 
Technology

The first screw press, Miller press or 
the Deutscher press as it was known was 
introduced into palm oil processing in 
1930.  It comprises a central screwed steel 
shaft, permanently fixed in the centre of a 
base plate. The ram head and the turning 
arms are attached to the central shaft and 
are free to move vertically. The cage is a 
circle of wooden laths about 3 mm apart 
banded with two steel rings. Macerated 
fruit is fed to the cage and oil is expressed 
as pressure is exerted by screwing the ram 
head down. The press is essentially of the 
curb type normally used for the extraction 
of juices from soft pulpy fruit. Limitations 
on the working press make it unsuitable for 
efficient oil extraction of palm oil and its 
extraction efficiency seldom exceeds 65%.

The hand operated screw press was 
superceded by the oriental press which 
was used from the time of the Greeks and 
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the Romans until the 17th  century. This 
single screw press, essentially similar to 
the cage press was used in the 17th and 18th  
centuries after which period was replaced 
by the hydraulic press for oil pressing, first 
patented by Joseph Bromah in 1795. Both 
these methods are still in use.

The manually operated hydraulic press 
was designed for pressing small quantities 
of fruit. One such press designed by the 
Dutch was tested by the West African 
Institute for Oil Palm Research (WAIFOR) 
and gave it an extraction efficiency of 
90%  to 98%.  The press combined with 
locally designed and fabricated ancillary 
equipment gave an overall efficiency of 85% 
to 90%. However, the average throughput 
was limited to 0.625 t hr-1. The maximum 
throughput attained so far for  a mill 
using hand operated press at the Nigerian 
Institute for Oil Palm Research (NIFOR 
formerly WAIFOR) was 4.7 t hr-1 (Nwanze, 
1942). The equipment used  were three 
open fired sterilisers with a capacity of 1 t 
of cut up bunches each, two stripped-fruit  
heating drums (capacity 2 t of sterilised 
fruit) and two macerated fruit re-heating 
drums. Bunch boiling usually commences 
on Sunday evenings and continues until 
Saturday mornings thus loosing two 
processing days per week. In this process, 
the losses were as follows:

Sterilisation oil loss: 0.51%
Clarification oil loss single drum: 3% - 5%
Clarification oil loss double drums: 0.8%- 1.0%
Moisture/dirt content: 0.01% - 0.01%

The hand press mill provided  an efficient 
replacement for the inefficient manual, non-
mechanised systems used in developing 
countries. It is a useful milling aid in the 
early years for new plantations before full 
harvesting and setting of mill proper. If the 
fruit supply is irregular the hand press is the 
ideal system for processing. The maximum 
processing capacity of mills equipped with 
hand presses is about 2000 t per annum if 
pre-processing equipment is also installed 
in the mill.

The mechanical milling of oil palm 
started in Africa before the First World 
War and the mills were far from perfect. At 
that time the development of a de-pulping 
system was the main focus resulting in a 
delay in the progress of designing large 
size processing plants using existing system 
until 1919 when a large power-operated 
mill was set up in Sumatra followed later by 
Malaya. The first power driven machinery 
for cracking nuts is reported to have 
been introduced into West Africa in 1877 
by A C Moore of Liverpool (Ministry of 
Agriculture, 1877) being devised by Mather 
and Platt Ltd of Salford. In 1901, a  German  
colonial committee wanting to develop a 
good machinery for palm oil extraction 
awarded the assignment to a firm - Haake 
of Berlin leading to the erection of plants at 
Mamfe and Victoria in the West Cameroon. 
At the same time, a French firm set up 
a plant at Contonou to press the fruit as 
whole, the precursor of the present milling 
concept. Two pressing methods slowly 
evolved from the Contonou concept. 

In the first, the fruits after stripping were 
sterilised for 15 min  to 30 min by steam 
heating followed by hydraulic pressing. 
Double pressing was done with inter-
stage heating with nut separation done in 
rotating drum followed by nut cracking 
in a centrifugal cracker. This plant was 
constructed by the firms - Louis Labarre 
and Paulmier. 

Digestion was first undertaken in a 
stamping mill in a plant of German design 
in Togoland. The entire spikelets were cut 
off and subjected to digestion so that fruit 
loosening and pulp crushing were done 
in one operation. The digested mash was 
pressed and the nuts cracked in a Haake 
centrifugal cracker.

The second method of press extraction 
was developed by Haake. Even though the 
hydraulic press was doing a good job, many 
German, British and French firms continued 
stubbornly to persist in developing the 
de-pulping technology. Haake’s system 
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was the outcome of the development 
of pressing after de-pulping. The de-
pericarper consisted of a shaft carrying 
triangular metal blades rotating within a 
cylinder, which was itself rotating in the 
same direction have differential speeds.  
Two British companies, Culley Expressors 
Ltd and Manlove, and Alliot of Nottingham 
also supplied machinery for this plant.

Meanwhile, Lever Brothers in Zaire (now 
Republic of Congo) and other concession 
in Africa were also actively engaged in the 
development of processing plants but its 
progress was not publicised. Lever Brothers 
used centrifugal extraction in their mill in 
Zaire in 1916, developed by Manlove, Alliot 
and Co. 

Apart from that the only pre-war mill of 
any size was built at Maka in the Camer-
oons for the Syndikat fur Oelpalmen Kultur 
by German firms. This mill consisted of six 
hydraulic presses for pressing before de-
pulping. Stripping was done by hand. The 
capacity was 525 t of FFB per week with 24 
hr operation. The oil extraction rate (OER) 
was 18.5% with kernel extraction rate  
(KER) at 6.9%. The press was manufactured 
by Krupp. 

                 
Centrifuge extraction proved well suited 

for the African grove fruit with its thin 
layer of mesocarp and became the standard 
extracting equipment in Malaya during the 
first 10 - 15 years of its industry‘s life. The 
first Manlove type  mill was constructed 
at Tenamaram Estate in 1923. But by early 
1930s, the hydraulic press was beginning to 
displace the centrifuge in Malaya although 
the centrifuge was entirely a new modern 
method of extracting oil from fruit or seeds 
and which was considered to be a highly 
successful invention. In Sumatra, the first 
mills followed the Maka pattern and the 
hydraulic press developed by Konrad 
Loens, Krupp and later by Gebr.

Stork of Amsterdam was also  active in 
developing  palm oil extraction technology  
and set up a large mill at Pulu Radja Estate 

in 1921, a design by Dr Fickendey and 
constructed by Krupp. 

The present milling technique took its 
shape after the First World War after the idea 
of depericarping was thrown out of favour. 
As such,  centrifuges and hydraulic presses 
dominated the industry and most of the 
installations in Africa were done by Lever 
Brothers and their successors Unilever Ltd. 
In the early days, steam engines transmitted 
the power by long transmission shafts 
driving the individual machinery by pulley 
and beltings, a practice that continued in 
Malaya until about 1978. 

Stage 3 -  Modern Technology

It is now in the hands of Malaysians and 
the Indonesians to pursue the innovations 
to improve the milling technology further 
to keep pace with technologies used in 
other food-based industries especially 
the supporting infrastructures  computer-
based technologies. The vast gap between 
the techniques still employed in the 
milling process and other food processing 
industry makes the oil palm industry look 
very primitive and obsolete although the 
millers may not be able to see them. Even 
though there is no denial that the palm oil 
industry has made some strides in terms 
of improving the processing capability of 
mills, there are still some shortcomings in 
terms of improving the  process efficiency  
and reducing the labour force.  Any 
innovation for the industry must take 
into consideration the current processing 
problems faced by the industry such as: 

• labour shortage;
• low oil extraction rate; and
• necessity to improve product quality 

due to increasing world demands. 

MPOB’s research projects are based 
on the industry’s requirements and are 
tailored towards achieving these objectives.  
Unfortunately, the progress appear to be 
rather slow in this direction due to the 
favourable commodity prices. We shall 
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look at the whole scenario and discuss the 
achievements as well as the weaknesses in 
the industry under each section.

Fresh Fruit Bunches Reception and Cage 
Filling Operation

This does not seem to have made any 
inroads for the past three decades in terms 
of progress except for the introduction of 
a long conveyor that now fills the cages 
at only one or two points. The continuous 
sterilisation system in combination with the 
conventional sterilisation system requires 
by-passing fresh fruit bunches (FFB) 
from the FFB conveyor  to the continuous 
sterilisation feed line as in the case of Palm 
Oil Mill Technology Centre at Labu. In 
mill with  continuous sterilisation, the FFB 
can be fed directly into the continuous 
sterilisation plant. The old system of 
manual loading into  individual cages from 
every hopper is labour intensive but now 
this can be done without any operator. This 
satisfies the present day requirement of 
labour reduction.

Continuous Sterilisation

Although attempts were made in 
1952 to develop a continuous steriliser at 
Mongana, MPOB developed  a new type of 
continuous sterilisation system using steam 
at atmospheric pressure for cooking.  I will 
only touch on the milestones leading to the 
present level of continuous sterilisation 
development in Malaysia.  This concept 
has its origin with the Mongana trials way 
back in 1952 and is well documented in 
their research report which was published 
in 1953, although the project did not take 
off the ground.  They tried out prolonged 
storage of fruit bunches under water at 
high temperature and found that spikelets 
stripped completely. This property 
was used for designing the continuous 
sterilisers.  Mongana trials also established 
some fundamental characteristics related 
to bunch stripping: (a) bunches soaked 
in hot water at 100oC for approximately 
1 hr  virtually did not strip at all, and (b) 

spikelets treated the same way stripped 
completely. The reason was that the air 
occluded in the bunches slowed down the 
heat transfer rates. Heat penetration also 
could be improved further by de-aeration or 
increased sterilisation temperature. Soaking 
of bunches in water under a pressure of 1.5 
kg cm2 for 90 min.  This  led to a stripping 
efficiency of 98%. Addition of surfactants 
likewise allowed a faster degradation of the 
bunches resulting in better heat transfer.

Using these findings Mongana designed 
a continuous steriliser in the form of a giant 
U-tube filled with hot water injected at the 
bottom of the U-tube so that the pressure at 
that point was about 1 kg cm2 capable of a 
temperature of 120oC. The U-tube branches 
had a height of 10 m and 0.6 m diameter. 
The water was pumped from the top 
through two heat exchangers to the bottom 
and the temperature varied from 98oC 
at the top and 115oC at the bottom of the 
columns. Complete stripping could only 
be achieved after 2 hr and 45 min. Bunches 
were transferred to the column using a 
conveyor with a flow rate of 180 to 300 
bunches per hour. This would mean that a 
10  t hr-1 mill require 50 formidable U-tubes 
extending to 10 m high.  As you can see the 
equipment was clumsy and not practical. 
Nut cracking was found to be more 
effective than if the bunches were sterilised 
with live steam at atmospheric pressure. 
Whatever the reasons, the project was not 
accepted commercially. Anyway, this was 
the precursor of the successful continuous 
steriliser developed by MPOB after a period 
of  nearly half a century!

The Mongana scientists did not attempt 
to crush the bunches and subject them to 
sterilisation even though they knew that 
heat transfer and stripping were better if 
they sterilised the spikelets and not the 
bunches as a whole. Kumpulan Guthrie 
also conducted successful trials on effective 
sterilisation in 1990s  after crushing bunches 
followed by sterilisation in conventional 

See page 49
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sterilisers at atmospheric pressure but 
the system was still a batch process. The 
present continuous sterilisation system is 
the outcome of a combination of many trials 
with the important addition of making the 
system continuous. The system comprises 
of a bunch crushing operation followed by  
steam sterilisation at atmospheric pressure 
in a closed chamber through which the 
crushed bunches travel at very low velocity 
and return to the same level as the entry 
after making a U-turn at the end of the 
conveyor. In terms of bunch stripping, 
the sterilisation performs satisfactorily as 
almost all bunches are stripped efficiently. 
However, the choice of a horizontal digester 
instead of the well-proven conventional 
vertical digester appears more for the sake 
of a change than for improving the process 
operation. There are many advantages 
when vertical digesters are used that are 
absent in the horizontal units like the fruit 
weight acting on the mash at the bottom 
and drainage.

Currently, there are only some minor 
problems to be resolved. One is the insuf-
ficient nut conditioning arising from the 
lack of inadequate sterilisation temperature 
that the nuts are now subjected to. This can 
be done by additional nut drying to reduce 
the  kernel moisture level within the nut to 
about 14% so that the kernel recovery sta-
tion will function satisfactorily like con-
ventional mills. This is being implemented 
in new mills under construction. Already a 
number of mills are in operation but most 
of them are in Indonesia. An interesting 
mill, probably the only one of its kind in the 
world built by CBIP using the continuous 
sterilisation principle is in operation in Riau 
Province, east of Sumatra in Indonesia. 
This mill built on a floating platform about 
3 m  deep is made up of 14 steel pontoons 
linked together giving a base dimension of 
60 m by 17.5 m. The only land connection is 
the elevator that feeds empty fruit bunches 

(EFB) into the incinerators. This mill uses 
seven workers per shift and operates non-
stop for 24 hr a day at 12 t hr-1 throughput 
even though designed for 10 t hr-1.  Hardly 
any supervision is needed for its operation. 
In case some of you get excited and get a 
burning desire to build a mill on a pontoon, 
please take note that this mill was so built 
because the entire plantation covering some 
80 000 ha is located on high peat soil and 
the thousands of kilometres of canals re-
place the plantation roads there. The FFB 
cages sitting on pontoons are towed to the 
mills by motor boats.

Looking at this peculiar mode of FFB 
delivery, I must admit that I did get some 
funny (or stupid?) brain waves. If the width 
of the mill foundation pontoon is reduced 
to say 10 m the mill will be able to sail 
through the large canals that are 26 m wide 
leaving sufficient room for other boats to 
travel along. Then the mobile mill can travel 
to the estates rather than the other way 
round. A number of such mills could travel 
to whichever field that has the crop ready 
for processing. The only infrastructure 
needed is the incinerator at each milling 
port. Another advantage is that the effluent 
can also be discharged to different fields. 
This will solve the problem of having to 
discharge the effluent into the canals as is 
the practice now. 

The problem associated with the slightly 
high oil loss in the fibre is not a big issue as 
some conventional mills also give the same 
results mainly due to operational defects 
like improper digester drainage. The mills 
having good digester drainage system is 
unlikely to face this problem. An additional 
digester would also improve oil recovery as 
in which case most of the oil bearing cells 
can be ruptured before pressing. It is agreed 
that some teething problems do exist but 
they can be addressed and continuous 
sterilisation is expected to be adopted by 
the industry in coming years after the initial 
resistance as is the usual case with all new 

from page 44
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inventions. One important advantage in 
adopting this system is the ease with which 
the operation can be automated. 

Vertical Sterilisers 

This again is the offshoot of Mongana 
trials. The system tried out in Mangana had 
serious shortcomings like dropping FFB 
from a height without anything to cushion 
the free fall. Unloading was not only slow but 
required a great deal of labour. The vertical 
sterilisers use a very different concept 
capable of full automation. According to the 
manufacturers, the 20 t vertical vessel fitted 
with automated hydraulically operated 
doors can be charged or emptied in about 
20 min unlike the Mongana trial units. The 
slanting bottom hidden within the chamber 
poses no problem for bunch discharge 
through the small chamber outlet and 
bunch discharge is aided by a motor driven 
augur with its shaft running along the free 
vacant space to the drive system located 
outside the chamber wall. The augur has 
large diameter to ensure efficient bunch 
evacuation needing no labour. A complete 
30 min sterilization cycle including 
charging and evacuation is reported to 
be about 70 min and cooking is done at 3 
barg pressure. At this pressure, bunches are 
conditioned sufficiently for efficient kernel 
recovery operation. No further treatment 
is necessary as the fruits are well cooked 
similar to the conventional system.  The 
design has now undergone many changes 
after writing this article. 

The secret of effective cooking and 
stripping using low sterilisation cycle in 
this system is the complete and efficient 
evacuation of air or the creation of a 
partial vacuum in the chamber. This is 
accomplished by filling up the chamber 
with water and as bunches fall into the 
chamber they displace the air trapped 
within bunches. The fall also is well 
cushioned by the water. Once the chamber 
is filled with bunches and water, the air 
bubbling out is effectively removed. After 

closing the feed door, the water is drained 
of from the bottom enabling the chamber to 
have a partial vacuum. Now when steam 
is injected, the heat transmission is more 
effective in the absence of air which is a 
constant curse in conventional sterilisers. In 
theory, the system is technically very sound 
but we do not have any trial data to assess 
its performance in real life.   It is rather 
unfortunate that most of the innovations 
done in Malaysia find actual application 
outside Malaysia.  The weakness of the 
industry in Malaysia is its tendency to shy 
away from anything new.

Automation of FFB Cage Handling - The 
Indexer System

Although well-known to other 
industries, this system is relatively new 
to the palm oil milling industry. It is all a 
question of an automated system for the 
continuous movement of the cages in and 
out of the sterilisers. It is indeed a surprise 
why it took the industry this long  to adopt it 
as the technology has been well established 
and tested in a number of industries. The 
winches, ropes, tractors, etc. moving all 
over the place on a dirty and unsightly 
sterilisation bay must be very homely to 
some millers who like to maintain that 
culture like keeping vintage cars but some 
daring millers with good foresight ventured 
out and set up useful systems. The indexer 
system is one of them capable of reducing 
labour to a great extent. No high techology 
invention is involved in this except putting 
together some hydraulic components with 
a few mechanical components. Boustead 
has already installed this system in some 
mills and the feedback is very positive like 
very clean mill, much reduced labour force, 
no breakdowns fully automated system, etc.

This system is dependant and hence 
is more reliable and comprises of the 
following: 

• hydraulic power packs;
• indexer frame with rollers;
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• hydraulic slave cylinders;
• electrical systems, sensors; and 
• PLC/microprocessors and related 

equipment.

This can be used for steriliser draw-
bridges, transfer carriages, tippers, steriliser 
doors and any other operation. The differ-
ent operations can be interlocked for safety 
like steriliser charging/discharging opera-
tion linked to drawbridge and the indexer 
operation. Cage marshalling can be done 
more efficiently including mechanical at-
tachment and detachment of cages. Indexer 
system offers a number of useful features 
that will help to implement the  mill wide 
automation leading to a significant reduc-
tion in labour. The actual data on the cost 
of installation, maintenance, etc. are not yet 
available to make a comparison.

Mill Wide Automation Trials in POMTEC

It has been the dream of the millers 
for nearly half a century to automate 
the processing operation not merely 
for labour reduction but for improving 
process efficiency. The current research on 
mill automation mainly focus on process 
monitoring from a control room which  
only allows process operation and alarm 
circuit activation. The system developed is 
a precursor to mill wide automation in the 
absence of a feedback loop or any power 
aided slave mechanism for controlling the 
individual process machinery. A CCTV 
system is also used to monitor operations 
for the mill security surveillance but are 
yet fully functional. The present system is 
designed to operate the whole mill with 
just two operators and a maximum crew 
of eight field operators  to communicate 
using walkie-talkies. In addition, a 
communication network interconnects 
all work stations and PLC systems in 
accordance with 10/100 Mbps Ethernet 
protocol.

The HMI/SCADA (human-machine 
interface/supervisory control and data 

acquisition)  software communication with 
the installed PLC has features for historical 
data analysis, statistical process control 
and formatting of printed reports. The 
CCTV system used in the mill is designed 
to facilitate monitoring using computers 
connected to the same network as the 
SCADA system together with four analogue 
PTZ cameras, 33  analogue fixed cameras 
and four network video servers to provide 
a comprehensive CCTV solutions.

It is difficult to cover all the related 
activities in this article  and if anyone is 
interested to gain an  in-depth knowledge 
on POMTEC automation trials they are 
requested to read papers presented in the 
Proc. of the 2006 National Seminar on Palm 
Oil Milling, Refining Technology, Quality and 
Environment. 

Renewable Energy

In future, palm oil milling may have 
to be renamed as palm oil milling and 
green energy plant as the vast renewable 
energy resource available at the mill may 
have to be converted to electricity for grid 
connection. I am sure that the current 
spiralling of fossil fuel prices do make an 
impact on all of us. At the current pricing 
probably it is not serious enough but if the 
price of petrol reaches RM 10 per litre then 
renewable energy production in Malaysia is 
likely to develop quite fast. At any rate the 
day is not far off and we have to make an 
effort to develop the best technology to face 
the impending fuel crisis. There are many 
methods available for energy conversion 
from biomass to electricity and it is not 
possible to cover all of them in this article. 
However, the article on bio-methanation 
will discuss some of the latest developments 
on energy conversion.

Bio-methanation technology deals with 
the conversion of any organic matter into 
biogas like methane.  Once in gas form it 
can be used in internal combustion engines 
like gas engines or external combustion 
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plants like boilers or gas turbines. If all 
the biomass is converted to biogas in a 
converting plant the gas can be used for a 
number of purposes. 

Methane production from effluent 
digestion ponds is also gaining momentum. 
There are various technologies available for 
harnessing it for green energy production. 
There is also a fund available from Global 
Environment Facility (GEF) administered 
by United Nations Development Project 
(UNDP) for harnessing and power 
production of methane generated by the 
effluent ponds. One plant in Malaysia 
had been producing it for more than 20 
years and  is used as fuel in boilers. The 
conversion of methane to carbon dioxide 
can reduce the harmful effect of methane 
as a greenhouse gas by 21 times! There 
is much potential for millers to pursue 
methane tapping and energy conversion as 
at the same time methane is converted to 
less harmful carbon dioxide as part of Clean 
Development Mechanism (CDM). 

Alfa Laval Decanter and  Separator System 
(ALDASS)

Any technology that can reduce water 
consumption during processing will be 
most welcome to the milling industry as 
there are two distinct advantages: (1) the 
reduction in the effluent production, and 
(2)  simplification of milling process. It has 
to be noted that   whatever the  water added 
during the processing has to be eventually 
removed at the end of the processing 
operation. Hence, the less the water added 
the simpler the operation.

As all of you are aware, the conventional 
separators suffer from the problem of high 
water usage except for the stork-based 
designs that could operate satisfactorily 
with less water. This new decanter design 
by Alfa Laval is reported to cater for the 
specific requirement of the press liquor 
with the winning point that no additional  
water is necessary. It makes use of the water 

present in the process material itself together 
with whatever water is added upstream 
like during sterilisation and clarification. 
The system essentially comprises of a three 
phase decanter and a nozzle separator with 
a small clarifier. The heavy phase is claimed 
to have oil loss in the region of 8% similar 
to that of the clarifier underflow. The heavy 
phase is again subjected to high G-force 
centrifugal separation in a nozzle separator. 
The light phase oil does not have to be 
purified further and may be channelled 
straight into a vacuum dryer. The results 
will be given by Alfa Laval after intensive 
field trials in a palm oil mill. 

Nut Cracking Machines 

Nut crackers have undergone significant 
changes in recent years. The centrifugal 
crackers have more or less become extinct 
now for no apparent reasons. These crackers 
demanded only one extra condition for 
efficient nut cracking, i.e. drying nuts before 
cracking. This required large nut silos but 
the millers somehow were quite unanimous 
in disposing of the silos and embrace ripple 
mills, which were not satisfactory in many 
ways compared to the centrifugal crackers. 
The large quantities of kernel churned by 
these crackers were not detected as it was 
not easily detectable. The millers believed 
these crackers were doing a fine job and 
remained comfortable. Thereafter, new 
versions of the crackers made their debut 
in the industry,  some with minor changes 
while others deviated wide away from the 
original cracking principle of ripple milling. 

Machine evolution must be based on 
a clear and well-defined objectives like 
improving the product quality or efficiency. 
If there are no improvements then the new 
design was a waste of time. In the case of 
Rolek, the objective was the  driving force 
behind the design, i.e. production of shell-
free or least shell kernel with minimum 
kernel breakage. This will improve the 
quality of kernel cake rendering it penetrate 
niche markets that commands higher price. 
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Another objective was to be able to crack 
all the hard Dura nuts that the millers 
were finding it difficult to perform in 
conventional crackers.

The first  Rolek crackers  when it made 
its debut a few years ago had three cracking 
rings within the same machine. The outer 
cracking pair of rods can handle the large 
nuts such as Dura and the inner ones for 
medium and small nuts. The cracking is 
performed by the interaction of a pair of 
rods; one stationary and the other dynamic. 
The high wearing rods are sleeved so that 
the base rods remain intact. In addition, the 
inter-gaps can be customised for cracking 
nuts of any size. The full cracking and 
kernel recovery system comprises three 
nut graders, three winnowing columns and 
associated Rolek crackers for dealing with 
all types of nuts including  dry separation 
columns for cracked mixture separation. 
This topic will be dealt with in detail in this 
session.  

THe FUTURe

It is not possible to cover everything in this 
article  but the major ones were discussed. 
Looking at the future there are a lot more to 
be done. This is just the beginning of a long 
journey towards perfection. As you can see 
the present achievement is still rudimentary 
in nature. In the immediate future you will 
be able to assess the exact oil extraction rate 
of a specific load of FFB in a lorry using 
computer analysis backed by sophisticated 
instrumentation that can conduct accurate 
analysis of the crude oil after a set time 
lapse co-relating to the specific FFB load.

It is difficult to visualise what is in store 
for us in the future in terms of process 
evolution. Perhaps the whole load of FFB 

can be churned into a paste and a combined 
oil extruded in a simple plant.  The oil is 
fractionised into different grades that can 
be re-combined according to the customer 
requirement. This idea is not new as it 
was widely discussed at one time but did 
not take off due to resistance. It is possible 
it may yet reappear when the time is ripe 
as the concept is good. This system allows 
the option to remove the harmful fractions 
as defined by the nutritionists from time 
to time on the harmful effects of certain 
fractions of edible oils.
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