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here is considerable rhetoric both 
within and without the industry on 
the need for improving the palm oil 

mill oil extraction rate (OER) to attain the 
much publicised 23% OER. In order to 
actually realise that goal some concrete 
action must be seen to be undertaken by the 
players. It is hoped that the concerned party 

merger of minds of planters and millers for 
achieving the common target of increased 
productivity in line with the national 
aspirations. It is suggested that the planters 
and millers conduct a joint introspection 
to identify imminent obstacles standing in 
the way that obviously must be preventing 
the industry from getting the maximum oil 
extraction from the fruit bunches.  The word 
‘obstacle’ is deliberately used in this context 
to dispel any notions that we are advocating 
a remedy by increasing the oil content in the 
bunches as that would require a change of 
clones in some cases, or the extraction of the 
entire oil contained in the fruit as that may 
call for solvent extraction. 

The term ‘obstacle’ in this case is to 
be taken literally. There are two factors 
that cause OER computation errors and 
its correction would pave the way for 
the realisation of the true OER. As can 
be observed from the analysis of the FFB 
delivered to the mill the oil in the fruit 
is not fully extracted. We will be able to 
understand issues facing the mill OER if 
we take a good look at the loose fruits lost 

maximum oil content of approximately 65% 
and in most cases it is lost when uncollected 

and miller is fully aware of yet no concern 
is shown by either party.  This can cause a 

true value of the fresh fruit bunches (FFB) 
processed but it includes in its fold the trash 
that accompanies it thus elevating the FFB 
weight and simultaneously depressing the 
OER.
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CALL FOR ARTICLES

Personnel of the palm oil mills are invited to send in articles of relevance to the palm oil industry in 
Malaysia for publication in Palm Oil Engineering Bulletin. By sharing your expertise you will be 
helping the industry and the nation as a whole. The topics of interest are:

-
tenance.

2.  Innovations done in your mill that produced improvements in the operation of the mill and that 
you are willing to share them with others.

3.  Any special work done in your mill that directly resulted in improvements in OER and product 
quality.

Please submit your article to us and we shall be pleased to publish them in Palm Oil Engineering 
Bulletin. Feel proud to have your articles published in this Bulletin that is circulated throughout the 

The national set target of 23% OER is so 
close at hand but the industry seems to be 
barking at the wrong tree when attention 
is paid only for the recovery of residual 

and not loose fruits. It is a simple truth that 

eliminating as much trash as possible in FFB 
consignments coupled with increased loose 
fruit recovery. Currently, the trash received by 
mills may range from 2% to 10% trash. A great 

down to below 2%.  It is certainly possible if 
there is full commitment from all those, who 
are involved, are in place.  This approach 
of elimination of trash and full loose fruit 

EFB as the volume recovered in former case is 
about ten-fold compared to the latter.   

moment,  presumably because the term ‘fresh 
fruit bunches’ itself is self-explanatory with 
no room for ambiguity and also no other fruit 

with FFB is, unlike other fruits it can have a 

would be useful to discourage the suppliers 
from deliberately adding contaminants to FFB 
consignments. 

bunches containing a minimum of 8% loose 
fruits by weight and trash content no more 
than 2% by weight’. This can discourage most 
of the malpractices currently in vogue among 
FFB merchants and even large plantation 
agencies in the palm oil industry. With the 
combined impact of reduced trash level and 
increased loose fruit collection the mill OER 
is bound to improve by even 3% to 4%, a 
remarkable achievement hitherto overlooked.  

Some may oppose this by saying that it 

trash because of reasons centred around the 
readily available excuse of labour shortages 
couple with high wages. Labour will be 
available if one is willing to pay. Admittedly 
labour cost has escalated, so has the price of 
palm oil.
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Forthcoming  Events

2012 MPOB TRAINING PROGRAMME SCHEDULE

CODE 
NO.

TITLE DATE VENUE

A COURSES
1 OIL PALM

A1.1 Kursus Kemahiran Menggred Buah Sawit
Bil. 1: Wilayah Sabah 10-12 Apr PLASMA, Lahad Datu, 

Sabah
Bil. 2: Wilayah Tengah 24-26 Apr Hotel Melang, 

Kuala Pilah, Negeri 
Sembilan

Bil. 3: Wilayah Timur 15-17 Mei Hotel Permai, 
Kuala Terengganu, 
Terengganu

Bil. 4: Wilayah Selatan 19-21 Jun Hotel Caterina, 
Batu Pahat, Johor

Bil. 5: Wilayah Sarawak 17-19 Jul Sibu, Sarawak
A1.2 Intensive Diploma in Oil Palm Management 

& Technology (IDOPMT)
Semester II 9 Apr-18 May MPOB HQ
Estate Attachment 14-18 Jun MPOB HQ
Semester III 21 May-7 Jun MPOB HQ

A1.3 Kursus Operator Mekanisasi Ladang
Tahap 1 dan 2 Mac-Ogos PLASMA, Keratong
Tahap 1 dan 2 Sep-Feb PLASMA, Keratong

A1.4 Kursus Pengurusan dan Penyelenggaraan 
Tapak Semaian Sawit
Bil. 1: Wilayah Sarawak 17-18 Apr Hotel Imperial, Miri, 

Sarawak
Bil. 2: Wilayah Sabah 8-9 Mei Hotel King Park, 

Tawau, Sabah
Bil. 3: Wilayah Timur/Selatan 10-11 Jul Hotel Prime City, 

Kluang, Johor
Bil. 4: Wilayah Utara 11-12 Sep Hotel Orient Star, 

Lumut, Perak
Bil. 5: Wilayah Tengah 16-17 Okt Hotel Klana Resort, 

Seremban, Negeri 
Sembilan
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Forthcoming  Events

Note: *To be confirmed.                     

For enquiry or further information, please contact:

HRD & Conference Management Unit
Tel. No.  :   03-8769 4400 ext. 4865, 4867
Fax No.  :  03-8925 7549
E-mail  :  rubaah@mpob.gov.my
MPOB’s website  :  www.mpob.gov.my

All information are correct as at press time.

2 PALM OIL 
A2.1 Diploma in Palm Oil Milling Technology 

& Management (DIPOM)
Semester I 9-18 Apr PLASMA, Lahad Datu
Semester II 7-16 May PLASMA, Lahad Datu
Semester III 2-11 Jul PLASMA, Lahad Datu
Exam Semester III 3-4 Sep PLASMA,  Lahad Datu

A2.2 The 26th MPOB Oil Palm Products Surveying Course 2-6 Jul Johor Bahru, Johor
The 25th MPOB Oil Palm Products Surveying 
Examination

Nov* *

A2.3 Kursus Penyelia Kilang Minyak Sawit 3-7 Sep MPOB HQ

A2.4 Kursus Pengendali Makmal Kilang Minyak Sawit 
dan peperiksaan

7-17 Mei PLASMA, Lahad Datu

A2.5 Colour Cosmetic Course 8-12 Oct MPOB HQ

A2.6 Margerine Course 21-25 May MPOB HQ

A2.7 Kursus Kemahiran & Pengetahuan Asas Rawatan 
Tertiari Efluen Sawit

9-11 Okt Tawau, Sabah
29-31 Okt Miri, Sarawak
20-22 Nov PLASMA, Keratong

A2.8 Kursus Penyelia Bengkel Kilang Sawit 24-28 Sep MPOB HQ

B 2012 MPOB CONFERENCES/SEMINARS

1 PAC Seminar  5 Apr MPOB HQ

2 PILIP Seminar 14-15 May Doubletree By-Hilton, 
Kuala Lumpur

3 TOT Seminar 14 Jun MPOB HQ

4 GSAS Seminar 15 Jun MPOB HQ

5 MPOB-Industry National Forum 28 Jun Palace of the 
Golden Horses, Seri 
Kembangan

6 Seminar Kebangsaan Pekebun Kecil  Sawit 10-11 Sep Hotel Promenade, 
Kota Kinabalu, Sabah

7 International Conference on Oil Palm Biomass 20-21 Sep Istana Hotel, 
Kuala Lumpur

8 32nd Palm Oil Familiarisation Programme 
(POFP 2012)

1-8 Sep Doubletree By-Hilton, 
Kuala Lumpur

9 Palm Oil Mechanisation Seminar 23-24 Oct Equatorial Hotel, 
Bandar Baru Bangi

10 National Seminar on Palm Oil, Milling, Refining and 
Quality (POMREQ)

27-28 Nov Magellan Sutera 
Harbour Resort, 
Sabah
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S

* Malaysian Palm Oil Board, P. O. Box 10620, 
 50720 Kuala Lumpur, Malaysia.
 E-mail: andrew@mpob.gov.my

ABSTRACT 

ince the beginning of the industry, 
Malaysian palm oil mills have been 
utilising part of the palm biomass as 

an energy source for mill operation. The main 
constituent of the biomass used for power 
generation in the mill comprised  part of the 

shell called the fuel mix,  at a ratio of about 60% 
to 40%. The entire empty fruit bunches, the 

were disposed of or incinerated. 

The objectives of this study are to compare the 
CO2 emission during biomass fuel combustion 
with diesoline combustion. The equivalent mass 

values as a basis for computing the enthalpy 
content of the respective fuels. Analytical results 

(GHG) from the combustion of the ‘biomass 
mixture’ in a boiler is about 2.7 times that of the 
GHG emission from diesel combustion, when 
producing the same amount of electrical energy. 
Although green energy has its merits in helping 
us to preserve the fossil fuels for the use of 
future generations its use for power generation 
as a substitute for fossil comes with a price, viz: 
the additional GHG released to the atmosphere 
compared to fossil fuels. 

Palm Biomass Fuel Utilisation in Palm Oil Mills
Andrew Yap Kian Chung* and N Ravi Menon*

22% of the total shell produced to generate 

bunches. The fast depleting fossil fuel reserves 
of the world and the environmentalist’s concern 
for clean energy has now brought the global 
attention to the surplus biomass in the mill. 
This has also encouraged the government 
to implement suitable policies to promote  
renewable energy generation in Malaysia.

INTRODUCTION

In 2010, Malaysia processed about 83 
million tonnes of fresh fruit bunches (FFB) 
producing 17 million tonnes of crude 
palm oil, 19 million tonnes of empty fruit 
bunches, 11 million tonnes of mesocarp 

from 421 palm oil mills in operation (MPOB, 
2010). The total biomass amounting to 35 
million tonnes, accumulated in the mill 

a great opportunity for any entrepreneur 
to embark on a grid-connected renewable 
energy power generation project. The 
Malaysian government also has given 
ample support for energy development in 

energy developers. Therefore, palm biomass 
has emerged as a highly sought after fuel 
now. Using good foresight and sensible 
design by consultants, the palm biomass 
projects stand a good chance to succeed 
in Malaysia. It is widely acknowledged 
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that biomass energy production serves as 
a clean development mechanism (CDM) 
as it indirectly addresses the concern 
over greenhouse gas (GHG) emissions 
responsible for global warming. 

The objectives of this study are to 
compare the CO2 emission between biomass 
fuel and petroleum diesel combustion as 
well as to estimate the amount of biomass 
surplus available for other industrial usage. 
In this article, an analysis is also made to 
evaluate the GHG emission from both palm 
biomass as well as fossil fuel in a palm oil 
mill in order to compare the GHG produced 
during the combustions of both of them. 

Carbon Dioxide Re-absorption from Biomass 

and Fossil Fuel

The GHG in the form of carbon dioxide 
(CO2) generated by biomass fuel, although 
shares the same molecular structure as that 

as GHG. In order to justify this stand, it 
was argued that the CO2 produced by the 
biomass is absorbed back in a very much 
shorter time by the very palms responsible 
for the production of the biomass than the 
fossil fuel derived CO2 that takes millions of 
years for its neutralisation.  

Malaysian palm oil mills generally 

kernel shell as fuel in boilers to produce 
steam for power generation, sterilisation 
of FFB and other process heating. This is 
a common practice since the beginning of 
the palm oil milling history but combustion 
of any type of fuel will generate CO2  and 

other products of combustion which can 
pollute the environment (Normah and 
Zaini, 1991). GHG exist in four common 
tread forms which are CO2, methane (CH4), 
nitrogen oxides (NOx

gases (EPA, 2011). Recent issues associated 
with clean energy savings, reduction of 
GHG emissions and the carbon footprint of 
palm oil production has triggered national 
attention on combustion gases emission 
from palm oil mill boiler chimneys. 

Biomass Compared to Petroleum Diesel as 

Boiler Fuel

A palm oil mill consumes between 15 
kWhr to 20 kWhr electric energy (average 
17 kWhr) per tonne of FFB processed. Table 
1
of CO2 produced from the combustion of 
various types of biomass and petroleum 
diesel.

fuel mixture is [0.4(18418) + 0.6(13054)] = 
15 199.6 kJ kg-1

ratio of the boiler biomass fuel mixture to 
diesoline is            about 2.8:1.

Total FFB processing energy consumption 
is 83 x 106 x 17 = 1.4 x 109 kWhr.

1 kWhr = 3600 kJ = 3.6 MJ, thus, total FFB 
processing energy consumption is 5.98176 x 
1012 kJ = 5.08109 MJ.

In most of the palm oil mills operations, 
boiler feed water is fed at about 32°C into 

TABLE 1.  LOWER CALORIFIC VALUE AND AMOUNT OF CO2 GENERATED

Fuel -1) 2
-1

Petroleum diesel 42 791* 0.24

Palm kernel shell -12% moisture/oily 18 418 Sarawak 1.12; Sabah 0.8-0.65; 

Peninsular 0.63**13 054

Source: *Greet (2008), **CDM Energy Secretariat (2006).

42 791
151 996
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water tube boiler to generate 21 barg steam 
for electric power generation used for FFB 
sterilisation and other process heating at 3 
barg. The rankine cycle for the boiler and 
turbine operation is shown in Figure 1.

h1 – h3 = 2801 – 605 
= 2196 kJ kg-1

at state point 2:
s2 = 6.272 kJ (kg K)-1 as 

shown in the above. Assume that the 
steam quality at Condition 2 is x and from 
saturated steam table at 4 bara, sfg = 5.119 kJ 
(kg K)-1,

1.777 + 5.119x = 6.272

5.119x = 4.495

x = 0.88

h2 = 605 + 
2134 (0.8781) = 2479 kJ kg-1

w = h1 – h2 = 2801 – 2479 
= 322 kJ kg-1

 =            x 100 = 15%

Actual boiler biomass fuel mixture needed 

=                             = 2 682 886 116 kg

        Total diesel needed =                     

                                           = 952 966 333 kg

322
2196

5.9818 x 1012 x 100
15 200 x 15

2 682 886 116
2.8153
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Based on renewable energy, emission 
rate for west Sabah as average, CO2 
emission from:

                    = 6 114 333 333 kg

= 2 257 600 000 kg

Calculation above shows that biomass 
fuel mixture combustion produces 
2.7083 times more CO2 than that of diesel 
combustion.

Based on the statistic data above, the 
biomass produced in palm oil mills consists 
of:

 = 19.1084 million tonnes;

shell to produce the boiler biomass mixture 
fuel:

million tonnes; and

million tonnes.

The calculation above shows that the 
palm oil mills consume 14.9% of the total 

produced. The biomass available in the 
market is:

and

DISCUSSION AND CONCLUSION

Palm biomass produced in the palm oil 
mills had low commercial value in the past 
and was burnt in biomass boilers to produce 
steam for electric power generation and as 

heating medium in FFB sterilisation and 
other process heating. Steam fuel balance 
analysis showed the biomass produced was 
in excess of the palm oil mill requirement. 

especially for utilisation of EFB.

Recently, the advancement of 
technologies had provided new demands 
for this biomass by-products for the 

for furniture usage, damping sheet 
used in automotive industry and other 
applications. Furthermore, the awareness of 
the environment issues were instrumental 
for renewable energy policies and palm 
biomass was found to be a suitable green 
energy source for the production of 
biomass briquettes,  pellet fuel, pyrolysis 

It was found that the palm oil mills 
could generate extra income from the palm 
biomass resources. In order to maximise the 

increased to reduce fuel consumption so 
that more palm biomass could be spared. 
This objective can be achieved by adding a 
super heater in the mill boiler to increase the 
work done by the rankine cycle shown in 
Figure 1
can be achieved by installing an economiser 
for recovering part of the residual heat in 

wasted to atmosphere.

The amount of biomass available in the 
palm oil mills calculated from the analysis 
above is a general indication because 
this study assumes that all palm oil mills 
operate their boiler in the same manner. 
However, some palm oil mills are known to 
have super heater installed to increase the 

This study concludes that palm biomass 
combustion emits 2.7 times more GHG 
than petroleum diesoline  combustion to 
generate the energy required for processing 

1.411x1011

15
1.411x1011

15



PALM OIL ENGINEERING BULLETIN NO. 103
13

Feature Article

the same volume of FFB. It is recommended 
that other biomass related industries 

ensure ample biomass surplus in palm oil 
mills.
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ABSTRACT

resh fruit bunches (FFB) delivered 
to mills in Malaysia contain a high 
volume of trash that accompany the 

loose fruits when scooping loose fruits from the 

days of the industry when loose fruits were 

by trash was virtually non-existent. The acute 
labour shortage coupled with high labour cost 
has generated the present problem of high trash 
content in FFB. The sand, the main component 
of trash causes serious erosion on process 
machinery. In addition, the wasted iron is also 

oxidation of the palm oil. In order to address this 
serious problem, many methods were tried out 

solution. This article presents a simple and 

in FFB based on 12 trials conducted in a mill 
in August and September 2011.  The volume of 
sand and stones removed was observed to exceed 
those observed in the conventional system. The 
implication of the study reveals that further 
system extension and development can bring 

Removal of Abrasive Materials from FFB
before Milling

Lee Hock Leang*

* P. O. Box 409, 

F
INTRODUCTION

Fresh fruit bunches (FFB) consignment 
delivered to mills contaminated with trash 
still remains an unresolved problem. Trash 
is brought in together with FFB and loose 
fruits generally from the surrounding oil 
palm plantations. It very often contains 
high percentage of trash comprising  sand, 
mud, stones and vegetative matter, most 
of which in the form of calyx leaves. The 
abrasive elements are of primary concern to 
the maintenance of the mill. 

In Malaysia, with its acute shortage of 
labour in the plantation industry, manual 
loose fruit collection that ensures trash-
free loose fruit is no more possible. The 
manual collection has now given way to 
mechanical loose fruit collection using hand 
shovels, tractor shovels or other means.  
This method, invariably allows collection of 
a mixture of loose fruits together with the 

system to separate trash from loose fruits 
during the scooping operation especially on 
rainy days.  FFB harvesting, handling, loose 
fruit collection and evacuation are very 
labour-intensive.  The major contributor of 
trash is undoubtedly the loose fruits as its 
collection using hand shovels bring along 
with it a large portion of sand. Variation 
in trash quantity depends to a large extent 
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on the operational strategy, quality control, 
labour availability and weather conditions.  

The Mongana Report published by Lever 
Brothers after intensive research work 
by its scientists in Congo points out the 
need to remove sand and stones before 
processing the FFB.  In the past, there were 
many pro-active  attempts tried in vain by 
the industry to deliver clean and trash-free 
FFB to the mills. In the early FFB hopper 
designs, the inclined surface was slotted, 
being equipped with rail section the was set 
in such a way that only the trash could pass 
through the gaps but was small enough 
to retain the loose fruits.  However, it has 
been  phased out now due to a number of 
factors such as high cost of construction, 
frequent clogging of the hopper gaps,  high  
maintenance cost and high losses of  small 
loose fruits. FFB washing was also tried 
out using water bath and jet sprays but all 
of them came with a high price - additional 

made any impact on the industry based on 
their outright rejection of all the systems 
that made its debut in the industry. 

In current mill designs, trash is 
progressively removed during the milling 
process. In the process operation, crude 
oil de-sander, nut polishing drums, de-
stoners, crude oil tanks, continuous settling 
tanks and decanters serve as sand removal 
systems. This reinforces the essential need 
to remove sand and stone for preventing 
tear and wear of machinery. However, the 
drawback of this removal method is that 

action by failing to address the root cause 
of the problem, which is allowing trash to 
enter the process system causing damages 
to  most of the  machinery.  

The Mongana Report further suggested 
removing as much trash as possible 
from the FFB before milling. This was to 
minimise the wear and tear of the machine 
from the beginning of the processing until 
the end as well as the iron contamination 
of crude palm oil (CPO) as that would 

lead to the deterioration of CPO quality. 
During this trial study, sand and stones 

operation commenced.  
 

BACKGROUND

An abrasive material sieving  equipment 
(AMSE) was designed to be an industrial 
working prototype equipment for the 
trial. Its capacity was designed to meet the 
mill’s processing capacity of 60 t FFB hr-1. 
It was installed at Kretam Palm Oil Mill, 
Sandakan, Sabah.

In this trial study, the actual mill 
throughput ranged from 45 t to 50 t FFB  
hr-1 and 95% of the crop was delivered from 
its own plantation. The crop processed 
averaged 700 t per day. Its plantation 
like any other Malaysian plantation also 
faced problems associated with labour 
shortage, a common scenario in the 
Malaysian plantation industry. Even with 
the labour constraint, its estate operation 
was well managed judging by its ability 
for having successfully implementing  
the good agricultural practices (GAP). 
One such practice was associated with 
trash minimisation and this estate did by 
installing lined FFB platforms on the road 
side to minimise contact of fruits with the 
soil. 

 
The mill was equipped with FFB 

conveyor system and cage handling 
indexers. The rest was conventional design 
installed with 15 t hr-1 FFB processing 
capacity presses, ripple mills, clay bath 
kernel/shell separators, de-sanders and, 
disc bowl sludge separators.  

SYSTEM DESIGN APPROACH AND 
CONFIGURATION

The design approach was a gradual 
process of reduction. Instead of separating 
all the loose fruits and trash in a single 
step, the design was aimed at reduction 
in quantity and weight. This was carried 
out by removing loose fruits and trash 
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cages. The small sized mixed components 
of loose fruits and trash helped to reduce 
the engineering challenges and the capital 
investment.  

In this study, FFB were not washed 
despite the fact that the FFB are generally 
contaminated with sand and mud resulting 
from the estate operations. Cleaning could 
easily have been done by spraying jets of 
water and, or air. This might be left out for 
future consideration as part of the system 
development. 

A gap of 50 mm was used to separate 
the mixed components from all FFB. In one 
of the FFB conveyors proceeding to cage 

in its bottom plates. The components 
travelling on it were allowed to fall through 

then entered the separation and removal 

gravities of the components was essential 

system used water and multiple stages 
of separation. Water was used for its 

during the rainy days and also for its role as 
a good medium of separation.

The 50 mm gap was selected so that it 
is slightly larger than the thresher drum 
slot size at 46 mm. Both shared the same 
objective of separating loose fruits from the 
bunches. In theory, bigger slot means better 

slot grate size will be assessed. However, it 
is limited to small empty bunches in order 
to prevent them from passing through. 
Too many such bunches could de-stabilise 
or even clog the separation system.  So far 
at 50 mm, this had not occurred during 
operation.  

SYSTEM DESCRIPTION

The mixed components removed from the 
inclined conveyor were fed into the primary 
separation system (PSS) for its separation 
and removal (Figure 1).  

Figure  1.  System schematic diagram.

Loose fruits and 
vegetation Vibrating

Mixed componentsInclined FFB conveyer c/w

Vibrating
screen

Loose
fruits

Trash:
grits and 

sands

Trash:
stones

Oily 
scum

Primary separation system

SEPARATION AND REMOVAL SYSTEM

Polishing 
cyclone



PALM OIL ENGINEERING BULLETIN NO. 103
24

Feature Article

Loose fruits and vegetative matters were 
removed from the mixed components by 
the PSS. The polishing cyclone recovered 
any loose fruits lost in the waste stream 
that had bypassed the system.  Eventually 
all loose fruits and vegetative matters were 
dewatered at the vibrating screen and 
returned to the milling process. The PSS 
separated the sand and stones from the feed 
and conveyed  them out of the circuit  by 
conveyors as well as manually. 

The system used closed loop water 

oily substances from the loose fruits. These 
built-up on the water surface, eventually 
forming layers of oily scum. The system 
mechanically removed and returned the 
scum to the milling process. Ambient water 
temperature was used to minimise oil wash 

more if hot water is used. Therefore, it was 
not used.

RESULTS AND DISCUSSION

Results presented here were based on 
the actual on-going daily and periodical 
measurements. The purpose was to 
determine the system performance and 
operational behaviour to aid necessary 

results obtained in August and September 

during the past months and will be used in 
the following discussion. 

the various waste streams and machine 
conditions. In the study, loose fruits were 

dependent on the estate operation. 
However, the separation system was 
designed to cater for this loading. So far, 
there was no overloading except on one 
loose fruit conveyor which was undersized.

The waste streams were sand, stones, 
critical process machine running hours, 

waste water characteristics, oily scum and 
system operational conditions. 

The results and their interpretation are 
applicable to this mill and plantation only. 
For example, a large volume of third party 
crop received by a commercial mill might 
have more trash because of high probability 
of adulteration. 

During the review period, quantity of 
sand yielded was 6.1 kg t-1 FFB (Table 1). 
Moisture content in the sand was about 
50% of sample weight. This is a typical 
achievement. FFB weight of 19 126 t went 
through the separation system and the total 
wet sand removed was 116 670 kg or 116.67 
t. The total quantity would be more if not for 
the system interruption like maintenance, 

the month of September.  It is reassuring to 

and mud had been prevented from entering 
the process line. This would reduce the 
wear and tear of the mill machinery.

The quantity of only the stone removed 
by the separator ranged from 0.7- 0.9 kg t-1 
FFB (Table 2). During this period (August 
and September 2011),  total mass of FFB 
passed through the system was 20 726 t 
and the total mass separated was  17.644 t  
at 0.86 kg t-1 FFB. Again, the total quantity 
would have been more if not for the system 
interruption. 

The stone removed by the separation 
system was sorted out to evaluate yield, 
size and population distribution. For the 
purpose of illustration, the results obtained 
from the three days trials would be 
discussed in this article. With reference to 
Table 3, it can be seen that 72% of the stone 
diameter were below 10 mm whilst 34% 
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TABLE 1.  SAND QUANTITY IN FRESH FRUIT BUNCHES (FFB) DELIVERED TO 
KERTAM MILL

 
removal

FFB 

(t) 

Cumulative 
total (t)

 Cumulative 
total 

 
removal

 FFB 
t-1 )

YTD*

3 Aug 645 645 6 050 6 050 9.4 9.4

6 Aug 1 071 1 716 4 620 10 670 4.3 6.2

10 Aug 2 259 3 975 11 100 21 770 4.9 5.5

13 Aug 1 073 5 048 9 720 31 490 9.1 6.2

20 Aug 1 997 7 044 6 760 38 250 3.4 5.4

24 Aug 1 660 8 705 12 750 51 000 7.7 5.9

27 Aug    890 9 594 5 280 56 280 5.9 5.9

3 Sep 1 171 10 765 4 720 61 000 4.0 5.7

7 Sep 1 451 12 216 7 320 68 320 5.0 5.6

10 Sep 1 791 14 008 23 430 91 750 13.1 6.6

21 Sep 3 532 17 540 13 440 105 190 3.8 6.0

27 Sep 1 586 19 126 11 480 116 670 7.2 6.1

Total -  19 126 - 116 670  - 6.1

Note:  *YTD – yield to date.
 1.  Sand was removed from the system periodically, mostly on weekly basis. 

Certain days it was not running (Table 3).

whenever the separation system was in operation.
 4.  Period under review August  and September 2011.

were at below 5 mm (Figure 2 for physical 
stone size). The small stones removed were 

This implies that in the absence of the 
separation system these stones would 
have entered  mill process line. Nut 
polishing drum commonly would reject 
objects sized 30 mm and above and allow 
the rest to enter the de-stoner. The latter’s 
suction  pipe diameters is usually set to 
reject objects sized 20 mm and above, and 

allow 20 mm and below to proceed to the 
nut silo for eventual cracking. It is certain 
that the above stones with size 10 mm and 
below will eventually end up in the nut silo 
together with the nuts. 

The previous analytical results on stone 
separation were solely based on those 
removed by the separation system. This 
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TABLE 2. STONES REMOVED IN AUGUST AND SEPTEMBER 2011 FROM 
FRESH FRUIT BUNCHES (FFB)

-1 FFB)

August  10  290 9.134 0.89

September 104 360 8.510 0.82

 
Date

 

0 - 5 mm 5.1 - 10 mm 10.1 - 15 mm 15.1 - 20 mm > 20 mm 

% % % % %

28 17 19 43 47 14 15 11 12 6 7

29 35 47 25 33 8 11 4 5 3 4

30 36 36 32 32 8 8 12 12 11 11

Avg 29 34 33 38 10 11 9 10 7 7

Note: Stones diameter below 10 mm = 34% +38% = 72%.

Figure 2.  Illustration of stone physical size.
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separate stones and DxP nuts that are either 
similar in size, 10 mm to 16 mm, or weight  
stones that  are smaller in size but matching 
the weight of a large nut (Figure 3). It would 
convey both to the nut silo for eventual 
cracking.   

Machine operating hours were used 

abrasive materials from the FFB. Press and 
ripple mills were used in this assessment 
because the machines were subjected to 
maximum wear rate in the mill.  Forcefully 
overloading a machine can result in its 
abrupt stoppage leading to mill downtime. 
It is the nature of all the respective abrasive 
feed materials fed into the machines that 
accelerate its wear and tear. Results can be 
seen in a relatively short time. The running 

performance.

The operating hours and determination 

the mill only. These may not be similar with 

nature of abrasive material received will 

The mill determines the machine parts 
replacement by process conditions. In 

Figure 3. DxP and similar size of stone.

section will discuss the removal of all stones 
using  other  mill stone removal systems. 

Whenever the separation system 
operated, there was a marked increase of 
stones separated by about 100%.  This is 
demonstrated in Table 6. With the system in 
operation,  1 kg of stones were removed per  
tonne FFB processed  in contrast to 0.49 kg 
without the system. The stone distribution 
among the separation system, de-stoner 
and nut polishing drums were 67%, 20% 
and 13% respectively.  The above results 
demonstrated the fact that the separation 

stones before the mill process. It also 

stoner and nut polishing drums. 

to the extra and unaccounted stones, 
especially the smaller ones, in the absence 
of the separation system, we may make the 
following observations and assumptions. 

Some of the bigger stones, above 20 mm, 
if escaped  the thresher drums, de-stoner 
and nut polishing drums, could have been 
crushed  into smaller pieces by the digester 
arms or  presses screws ending up in the 
boiler or the nut crackers. Crushed stones in 

 
Small stones having the size 10 mm 

and below may go along with steriliser 
condensate, end up  in EFB presses, pass 
though rarely through  press cage holes 
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ripple mills used for cracking nuts, the 

that  parts replacement is due. In the case 
of  screw crew presses,  its wear rate being 
proportional to the volume of FFB it has 
processed (indicated by the operating 

information  would signal  the time for 
parts replacement. 
 

In this study, the mill operated only one 
nut  process line with two ripple mills. The 
ripple mill capacity was 8 t hr-1. Most of the 
time one machine was in operation at any 
one time. The maintenance mostly involved 
replacement of worn-out rotor rods made 
of short lengths of carbon steel pipes used 
as wear pipes.

Before installing the separation system, 
the ripple mill operating hours averaged at 
about 100 hr – 150 hr. With the separation 
system in operation, the machine running 

400 hr. The percentage increase in running 
hours was three-folds.

The mill had four units of presses 
capable of processing 15 t hr-1 of FFB. The 
replacement parts were mainly press 
screws, press cages and screw shaft on 

practiced reconditioning of old screws by 
building up the worn portions by welding 
and hard-facing its active screw ends.  

Before installing the separation system, 
the screw life span averaged about 850 hr. 
With the separation system, the operating 
hours increased to an average 1100 hr 
indicating a 30% increase in its life span. 

Based on the improved operating hours 
and the ability of the system to remove more 
sand and stones than the current design 
before milling, we expect improvements 
on the useful life span on the rest of the 
machines and systems.  

  
The system can have a closed loop water 

circuit where water recycles within the 
system. During operation, the make-up 
water to replace losses caused mainly by 
carry over water by washed fruits,  averaged 
40 litres t-1  FFB. It varied according to the 
quantity of loose fruits. Weekly water 
replacement was about 25 000 litres or 25 t.

The nature of water being circulated, 
its pollutants, such as dissolved solids or 
suspected solids, would build up over a 
period of time in the separation system. Its 
strength varied depending on the incoming 
trash characteristics. Table 4 is a typical 
example. All waste water was pumped to 

  

TABLE 4. 

pH BOD COD Total Total
nitrogen

Ammonical
nitrogen

4.36 15 125 30 645 12 900 15 204 3 876 237 29

Note: *Units are in ppm. 
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The quantity of the waste water was 
relatively small in comparison to the 

plant capacity. The treatment plant would 
be able to treat this additional loading. Its 

Oily scum layer formed on top of the 
water surface in the system water tank 
over a period of time. This was the result 
of water carrying some oil and oily matters 
back to the tank on contact with the fruits.

on top of the tank. On an average 14 hr 
daily operation, approximately 470 g of oily 
scum were corrected and recycled  to the 
milling process. The constituents of the oily 
scum are shown in Table 5. 

  
The oil content was high at about 60% of 

the oily scum. Therefore, it was returned to 
the milling process for oil recovery. Despite 
its high free fatty acids, it was returned 
for oil recovery because the quantity was 

 

Electrical power required to operate the 
system was 40 kW comprising conveyors, a 
vibrating screen and pumps. 

CONCLUSION

The abrasive wastes removed by the 
separation system far exceeded the initial 
expectation. The advantage in these 
removals at the early stage of milling 
process is obvious. The amount of wet sand 

of small stones removed was higher than 
expected. The mill conventional design is 
not capable of separating and removing 
them before milling. The separation system 
helped to minimise both these problems. 
The results based on August and September 
2011 trials shown in Tables 6 indicates that 
the combined sand and stone removal of  
6.95 kg t-1

As long as the harvesting, handling 
and evacuation of bunches involve present 
system of work and extensive manual 

will remain perpetual. The amount varies 
being very much depended on estate 
management control and agricultural 
practices. Perhaps, one day estate 
mechanisation will hopefully solve this 
problem.  

      
Commercial mill may encounter 

excessive trash in FFB because of higher 
possibility of contamination usually found 
in FFB merchant’s crop. The quantum 
of trash is expectedly higher than a mill 
that processes its own crop. This separate 
system should be part of the overall mill 
trash removal systems.  

SYSTEM ENHANCEMENT

Although the present prototype achieves 

further. In the stone removal system, we 
found that it can only remove 60% of the 
total stones. This result alone motivates 
further development. Furthermore, the sand 
removal can be increased by incorporating 
FFB washing although it can introduce the 
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TABLE 5. CONSTITUENTS OF THE OIL SCUM 

 Oil Total

Weight (g) 31.57 35.9 58.41 125.88

Proportion (%) 25.10 28.5 46.40 100
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TABLE 6. TOTAL STONES REMOVED FROM THE MILL PROCESS IN SEPTEMBER 2011

Date

Separation 
foreign 

FFB
FFB

Drum No. 1 Drum No. 2

% % % % -1   t

1 - -  - -  - -  - - -  - - No milling

2 56.0 9.2 54.0 8.8 140.5 23.0 360 59.0 610.5 1.0 584.0  -

3 54.0 14.6 50.2 13.6 134.5 36.5 130 35.3 368.7 0.8 455.4 System ran late

4  -  - -  - - - -  -  - - - No milling

5 45.4 3.2 42 2.9 152.5 10.7 1 190 83.2 1 429.9 1.4 996.9   -

6 48.8 6.5 44.0 5.9 132.5 17.8 520 69.8 745.3 1.3 581.2  -

7  -  -  - - -  -  - - - - - 
Machine 
maintenance

8 48.4 4.7 41.6 4.1 144.5 14.1 790 77.1 1 024.5 1.2 879.0  -

9 54.0 4.0 50.2 3.7 148.5 11.1 1 090 81.2 1 342.7 1.2 1 152.9 Machine repair

10 60.5 19.3 58.2 18.5 195.5 62.2  - - 314.2 0.4 717.6
Sand and mud 
removal

11 48.5 18.5 45.2 17.2 168.5 64.3  - - 262.2 0.9 294.8
System 

12 78.2 18.1 74.5 17.2 280.5 64.8  - - 433.2 0.4 1 040.4
System 

13 66.4 17.7 62.5 16.7 245.5 65.6  -  - 374.4 0.5 722.5
System 

14 46.5 20.1 44.2 19.1 140.5 60.8  - - 231.2 0.8 294.6
System 

15 67.5 10.3 64.2 9.8 210.6 32.3 310 47.5 652.3 0.6 1 088.5  -

16  -  -  -  -  - - - - - - - No milling

17 64.5 7.7 60.2 7.2 198.5 23.8 510 61.2 833.2 0.7 1 165.3  -

18 42.0 4.4 38.5 4.0 128.5 13.4 750 78.2 959.0 2.0 473.9 -

19 58.5 6.9 56.2 6.6 190.5 22.5 540 63.9 845.2 1.0 873.0  -

20 46.4 11.2 40.0 9.6 148.5 35.8 180 43.4 414.9 0.6 753.5  -

21 65.2 17.7 62.0 16.9 240.5 65.4  -  - 367.7 0.5 708.5
Sand and mud 
removal

22 56.0 21.2 48.0 18.1 160.5 60.7  -  - 264.5 0.5 562.4 Machine repair

23 56.4 21.3 50.2 18.9 158.5 59.8 -  - 265.1 0.5 535.3 Machine repair

24 48.2 6.8 42.0 6.0 145.5 20.6 470 66.6 705.7 1.1 627.9  -

25 50.2 10.0 46.8 9.3 155.5 30.9 250 49.8 502.5 0.9 564.7  -

26 56.2 7.5 48.8 6.5 148.5 19.7 500 66.4 753.5 0.8 903.6  -

27 58.2 19.5 54.4 18.2 186.5 62.4 -  - 299.1 0.4 706.2
Sand and mud 
removal

28 57.4 19.9 50.2 17.4 180.5 62.7  - - 288.1 0.4 693.2
Sand and mud 
removal

29 54.2 7.6 50.5 7.1 158.5 22.2 450 63.1 713.2 1.1 665.7  -

30 58.4 7.8 55.2 7.4 164.5 22.0 470 62.8 748.1 0.9 827.7  -

With the separation system running

Total 852.7 7% 784.4 6% 2 502.10 20% 8 510.0 67% 12 649.2 1.00 12 593.2

Without the separation system 3 099.7 0.49 6 275.6

Note: FFB – fresh fruit bunches.  
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learned from this prototype would 
facilitate future system developments. It 
can incorporate better systems to separate 
mixed components of loose fruits and trash 
from FFB and FFB washing. 

Conservatively in the present scenario 
of 95% own crop, the future system could 
promote  trash removal by another 50% 
from the current level. This could possibly 
approach   10.4 kg   t-1   of FFB.
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I
ABSTRACT 

ncreasing oil extraction rate (OER) to 
23% by 2020 is the aim of the fourth 
Entry Point Project (EPP) under the 

palm oil National Key Economic Area (NKEA). 
The national OER over the years have  not 

inconsistent  quality of fresh fruit bunches 
(FFB) supplied to the mills coupled with 

that had  expanded but not their machinery 
resulting in high oil losses during operation.  
Several strategies were  designed to ensure that  
the objective of NKEA is achievable. Now close 
monitoring of FFB quality is being implemented 

policy. As for the oil loss, strict protocol on 
managing oil loss at mill should be the basis 
for gauging oil loss. The strategies put forward 
by the NKEA Laboratory is a testimony to a 

(government) and the industry. 

INTRODUCTION

Malaysian palm oil industry was the fourth 
largest component of the national economy 
in 2010 and contributes towards RM 53 

Improving Mill Oil Extraction Rate under the 
Malaysian National Key Economic Area

Adzmi Hassan*; Nor Hayati Muhammad*; Zulkifli Ab Rahman*;
Rohaya Mohamed Halim*;  Hasliyanti Alias* and  Mazlina Sabtu*

billion of gross national income. Due to 
the limited availability of land for further 

and development of downstream products 

sustainability of the palm oil.  These 
potentials have made the palm oil industry 
one of the National Key Economic Area 
(NKEA) designed by the government to 
increase the national income. Palm oil 
industry is targeted to contribute RM 125 
billion gradually rising to achieve RM 178 
billion national income by the year 2020. 

Under the NKEA’s vision, two strategic 
thrusts for the palm oil industry have been 

and sustainability; and downstream 
expansion and sustainability. Five Entry 
Point Projects (EPP) under upstream 
productivity and sustainability will focus 
on improving upstream productivity 
generating an incremental Gross National 
Income (GNI) of RM 33.1 billion; and three 
EPP focusing on downstream expansion are 
targeted to generate an incremental GNI of 
RM 14.0 billion by 2020.     

The Entry Point Project 4 (EPP4), one of 

and sustainability is targeted to increase 
oil extraction rate (OER) from current 

* Malaysian Palm Oil Board, P. O. Box 10620, 
 50720 Kuala Lumpur, Malaysia.
 E-mail: adzmi@mpob.gov.my
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20.45%  in 2010 to a revised 23%  by 2020 
by implementing strict quality-control 
measures  at the estates and mills leading to 
the  improvement of OER at the mills.  The 
revised target was viewed by the industry 
during the NKEA workshop as more 
practical and achievable as compared to the 
old target of 25% by 2020. The new target 
was based on the past years performance of 
national average OER.  

For the past 20 years, Malaysia’s OER 
performance was not very impressive.  
Before 2004, the national OER average 

time since 10 years the national OER just 
managed to graze 20% mark by achieving 
20.03% where it  continued to linger for 
sometime until it reached 20.45% in 2010 
(Figure 1). The contributing factors to the 
low OER performance can be attributed 
to controllable and uncontrollable factors. 
The controllable factors were low quality 
of  FFB delivered to the mill  and high oil 

old mills, whereas, the uncontrollable 
factors were weather, poor quality planting 
materials, etc. 

performance. They are as follows:

Inconsistent qualities of fresh fruit bunches 
are delivered to palm oil mills. OER 

of FFB delivered to the mill. OER is the 
percentage of the weight of oil physically 
recovered from a known weight of FFB 
processed. The crude palm oil produced 
is a function of the determined quality 
of the FFB processed and the OER of the 
mill. Grading manual for FFB has been 
introduced to ensure quality FFB processed 
by the mill in order to achieve high OER.    

1.8%. Oil losses are inevitable during 
mechanical processing due to various 

machinery. Normally oil losses occur in 

steriliser condensate, separator sludge, 
decanter cake, unstripped bunches and 
spillages. Usually, the milling oil losses 
due to mechanical extraction are  poor 

Figure 1.  National average oil extraction rate (OER) trend from year 1990 to 2010 (%).
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production control and poor FFB quality. 
With palm product prices hovering close to 
the cost of production, the spotlight is on 
the milling process to ensure that product 
losses are well under control. Palm-based 
products, being mechanically extracted, 

Losses hovering above targets can be 
inconspicuous and can escape detection 
easily. Altercations between estates and 
the mill at times of low OER are a serious 
matter with no pragmatic solution in sight. 
These result in stress and friction between 
personnel and create a dilemma for the top 
management. In addition, there are serious 

of the milling process that leads to product 
losses. 

operation. 

 Some of the old mills have  not 
upgraded their machineries especially 

supply of steam to maintain a stable 
temperature throughout the processing 
activities, i.e. sterilisation and oil 
recovery.

During the NKEA Laboratory discussion 
in September 2010, the following  six 

the  key issues.  

a. Improve the quality of FFB delivered to 
the  mill with  assistance from  MPOB 

b. Enforce proper grading of FFB 
consignments, based on guidelines 
published   by MPOB;

c. Millers and  FFB traders  shall  employ 

d. FFB price shall be based on the  quality 
of FFB received;

f. Enforce Good Milling Practice (GMP) 

schemes like CoP or other similar 
standards.   

Implementation

 The ranking of all  palm oil mills in  
Malaysia  is based on the OER performance 
as well as the  FFB source. The ranking 
exercise covers a three-year period of mill 
OER performance and the proportion of 
purchased crop to the total crop received 
by the mill.   The rationale is that mills 
purchasing a  high proportion of   outside 
FFB may only achieve low OER as it has 
less control on quality of FFB received.  
The ranking exercise categorises mills as 
follows:

A - Mills that purchased  more than or 
equal to 50% of their crop from outside 
and achieving  less than 20% OER   
(comment: the word ‘outside’ crop 

integrated and non-integrated mills. 
For A, it refers to non- integrated mills).

B  - Subdivided into two categories: B1 -  
FELDA’s mills. 

B2 - Mills   purchasing  less than 50% of 
their total crop processed achieving 
more than 20% OER.  

C - Mills  processing 100%  of its  own crop 
(integrated mills).

Once the mill has been ranked according 
to this scheme, all mills regardless of their 
category are further clustered comprising 

km radius. A total of 103 clusters have been 
Table 1.  

The ranking and cluster exercise enables 
MPOB to station EO at the locations 

e.g.  Category A mills  will require  EO 
to check on the FFB quality. For other 

be closely monitored by MPOB’s regional 

existing  enforcement programme on zero 
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tolerance of unripe FFB. In March 2011, 
MPOB had employed 100 new EO to be 
stationed at 100 Category A mills and an 

in July 2011. Details of which are given in 
Table 2. 

The EO  will ensure that only  good 
quality FFB are  received and processed by 
mills and no unripe bunches are  delivered 

FFB Grading Manual is a bunch which 
has black or purplish black fruits and 
the mesocarp is yellowish in colour. This 
bunch need  not have any fresh sockets of 
detached fruitlets at the time of inspection 
at the mill. The sockets (if any) on the bunch 
are not due to normal ripening process. 
Study shows that in unripe FFB oil content 
is very low.

Further to stationing of EO at the mill, 
millers are also responsible for  enforcing 
proper grading of incoming FFB, based on 
guidelines published by MPOB. Millers 
and dealers of FFB must employ competent 

safeguarding the quality of FFB. 

MPOB had introduced the FFB Grading 
Manual in 1992 when the national OER 
was on the downtrend due to the declining 
quality of FFB processed.  The Manual 
which was jointly prepared by MPOB and 

FFB and the methodology of grading FFB. 
The Manual formed the basis of training of 
all millers, dealers and FFB producers on 
the standard quality requirement of FFB. 

TABLE 1. NUMBER OF MILLS BASED ON GROUP AND CLUSTERS 
AS AT 31 DECEMBER  2010

State
A B1 B2 C Total

Peninsular 100 58 59 30 247 60

Sabah 19 11 81 13 124 29

Sarawak 5 1 30 14 50 14

Malaysia 124 70 170 57 421 103

TABLE 2.  TOTAL DEPLOYMENT OF ENFORCEMENT OFFICERS 
AS AT 30 SEPTEMBER 2011

State 1 2
Total in operation

Balance

Peninsular 100 31 131 245 114

Sabah - 50 50 123 73

Sarawak - 5 5 52 47

Malaysia 100 86 186 420 234
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However, the introduction of the Manual 
seem to have had little impact on the OER 
performance and thus, MPOB had taken 
further step by mandating the 5% tolerance 
policy on unripe FFB in 1997 and later the 
zero tolerance policy of unripe FFB in mid 

the national OER. The implementation of 

on national OER when in 2009 OER was 
recorded at 20.49%, the highest since 1988.

FFB are  not matched with a better price of 
FFB as a form of incentive to  FFB producers. 
Currently, MPOB publishes the  average 
FFB price by region based on the graded 
OER. However, the price only serves as 
a guide for negotiation puposes between 
buyer and seller. Currently, MPOB enforces 
the premium price pemium quality policy 
to encourage buyers to purchase FFB based 
on quality and to pay premium price. The 
policy requires dealers and millers to show 
their purchase price of the day based on the 
graded FFB. 

A total of 419 mills across Malaysia were 
surveyed for evaluating oil losses. The 
survey forms were distributed in October 
2010. Mills were given two months to 

the mills based on the total oil losses from 

performing mills (> 1.8% oil loss), average 
performing mills (oil loss 1.3% – 1.8%) and 
good performing mills (oil loss < 1.3%). 
However, there were a number of mills 
which did not submit the relevant data as 
requested. Figure 2 shows the results of the 
survey on oil losses from 217 mills which 
responded.

The results show that about 58% of the 

while 18% performed well. There are 
several factors that contributed to these 
such as adopting new technologies, good 
monitoring on the oil quality parameters, 
oil recovery technologies, etc. However, 
about 24% of the surveyed mills operated in 
poor condition and the factors contributing 
to this problem will be investigated.

A protocol for measuring oil losses has 
been prepared and presented to eight mills 
in the central region. The protocol will be 
known as MPOB Protocol for Measuring 
Oil Losses. The Protocol highlights critical 

It also guides the mill on the correct 
sampling techniques at each point and the 
method of analysis to determine oil losses at 
the laboratory. It was found that the oil loss 
measurement methods were quite similar 
to the current mill  laboratory practice.  

which are: empty fruit bunches, steriliser 
condensate, sludge water from separator, 

stripped bunches. 

Figure 2. Survey on oil losses of oil palm mills.
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Samples for oil loss determination were 
collected from their respective sampling 
points. Empty fruit bunches were sampled 
right after thresher/stripper from the empty 
bunch conveyor. Steriliser condensate was 
sampled from the condensate outlet to the 
condensate pit. Sludge water was sampled 
from the sludge outlet going to the sludge 

taken in equal parts from the three corners 
of each screw press outlet. The percentage 

observing visually 100 consecutive empty 
bunches on the empty bunch conveyor. The 

bunch having more than 20 fruitlets still 
attached.  Table 3 indicates approximate oil 
losses in Kumpulan Guthrie palm oil mills.

This code is an improvement of MPOB’s 

which only evaluates the mill performance 
and recommends some changes to improve 

for the mill starts from the moment the FFB 

arrive at the mill gate until the dispatch of 
crude palm oil and palm kernel from the 
gate. 

ACHIEVEMENTS

Performance of National Average Oil 
Extraction Rate

As of September 2011, it was observed 
that the national average OER of Malaysia 
was on the increasing trend since April as 
compared to the same period in the past 
three years (Figure 3). Unfortunately, during 
the early quarter of 2011 the national OER 
had dropped to below 20%. After the 
stationing of EO in April 2011, the national 
OER showed a marginally increasing trend. 
Even though the average OER of 20.29% 
is lower than 20.43% of the previous year 
and 20.47% in 2009, the increasing trend is 
a positive achievement.  As for Peninsular 
Malaysia, the OER achievement shows a 
tremendous improvement, whereas the 
drastic fall of OER in Sabah and Sarawak 
have led to a stagnating OER performance 
for Malaysia as shown in Figures 4, 5 and 6.

TABLE 3.  APPROXIMATE OIL LOSS IN PALM OIL MILLS

Source

Fruit trapped in empty bunches (EFB) 0.02

Unstripped bunches (USB) 0.05

Oil absorbed on the surface of EFB 0.45

Condensate from sterilisation 0.10

Nut surface after pressing 0.05

Fibre after pressing 0.55

Sludge from separator 0.45

General oil spillages or washing from Tanks 0.10

Total milling losses 1.77

Source: Ng (1993).
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Figure 3. Performance of national average oil 

extraction rate (OER).

Figure 4. Performance of oil extraction rate (OER) 

in Peninsular  Malaysia.

Figure 5. Performance of oil extraction rate (OER) 

in Sabah.

Figure 6. Performance of oil extraction rate (OER) 

of oil loss analysis conducted with samples 

across the central region.

The approximate oil loss in empty fruit 
bunches (EFB) was 0.45%/FFB (Ng, 1993). 
The results from the analysis showed 
that the oil loss in the EFB after stripping 
from six mills exceeded the approximate 
value and ranged between 0.59% – 1.31%
/FFB (based on ratio of 23% EFB/FFB).  This 
could be due to processing of poor quality 

Press  is one of the main contributors of 
oil loss during the palm oil milling process. 
The approximate oil loss in press cake 

was found to be 0.55%/FFB in Kumpulan 
Guthrie mills as reported by Ng (1993). 
The results from the analysis show that the 

ranged between 0.53% - 0.63%/FFB (based 

under investigation exceeded the limit and 

cage, inadequate digester drainage or high 
digester blade clearance. 
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Figure 9. Percentage of oil loss to fresh fruit bunches (FFB) from steriliser condensate.

Figure 7. Percentage of oil loss to fresh fruit bunches (FFB) from empty fruit bunches (EFB).

Figure 10. Percentage of oil loss to fresh fruit bunches (FFB) from sludge from separator.
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The approximate oil loss from steriliser 
condensate in palm oil mill was 0.10%
/FFB (Ng, 1993). The results from the 
analysis show that the oil loss in steriliser 

the approximate value ranging between 
0.08% – 0.35%/FFB (based on ratio of 20% 
condensate/FFB). Only one mill met the 
limit while other mills exceeded and this 

sterilisation process. 

The approximate oil loss in the sludge 
from sludge separator in palm oil mill  as 
reported by Ng (1993) was 0.45%/FFB. The 
results from the analysis show that the oil 

TABLE 4.  OIL EXTRACTION RATE (OER) AND TOTAL OIL LOSSES FROM 

Mill OER

A 19.52 2.38

B 19.81 2.16

C 19.07 1.95

D 19.40 2.18

E 19.38 2.08

F 19.84 2.38

loss in sludge from separator in six mills 
exceeded the approximate value except for 
Mill F which had 0.41% oil loss to FFB.  The 
other mills had oil losses ranging between 
0.45 to 0.67 %/FFB. Higher oil loss in sludge 
could possibly be due to inadequate heating 

The approximate oil loss from un-
stripped bunches in palm oil mill was  
0.05%/FFB (Ng, 1993). The results from the 
analysis showed that the oil loss caused by 
untripped bunches in six mills exceeded the 

oil loss in unstripped bunches ranged from 
0.05% to 0.1%/FFB (calculated via the per-
centage of unstripped bunches).  However, 
it is not possible to measure the actual val-

Figure 11. Percentage of oil loss to fresh fruit bunches (FFB) from unstripped bunches.
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Mill
No

A / / - /

B / / / -

C / / / -

D / / / -

E / / - /

F / / - /

Note: USB – unstripped bunches. EFB – empty fruit bunches.

ue of oil loss in unstripped bunches accu-
rately as unstripped bunches have various 
amounts of loose fruits attached to it.

From all these data, the total oil 
losses from the six mills were calculated 
(Table 4). All mills fell under the poor 
performing mills category with total  oil 
loss exceeding 1.8%. These high losses were 
mostly contributed by EFB and steriliser 
condensate. Table 5 shows the oil recovery 
systems used in all six mills involved. It 
was found that mills without empty bunch 
press, generally experienced high oil losses 
(ranging from 2.08%  to 2.38%/FFB).

Mill capacity  : 60 t hr-1

Processing (hr) : 20 hr per day
Days of processing : 300 days
Total fresh fruit = 60 x 20 x 300
  bunches (FFB) 
Processed per year = 360 000 t  FFB yr-1

Recovery of oil =  0.2%
Total additional oil  =  720  
   recovered per year 
With the price of
   crude palm oil  =  RM 3000
Additional revenue generated is RM 2.2 
million.

CONCLUSION

The strategies lay down by the NKEA 
Laboratory under EPP4 warrant the increase 
of OER to 23%  by 2020 from the current 
2010 level of 20.45% by year 2020, total 
OER increase from 2010 to 2020 is targeted 
about 2.55%.  The two-pronged approach of 
increasing OER and reducing oil losses at 
mills will be the main focus of MPOB work 
programme for achieving the target. As 
for increasing OER, quality of FFB supply 
to the mill is the main focus of EPP4, the 
policy of one mill one EO will  discourage  
the movement of unripe FFB in the FFB 
market and will make the unripe FFB a 
product with no value. Preliminary result 
of EPP4 had showed positive improvement 
of OER but it is too early to claim success 
in the strategy. Nevertheless, no one can 
deny that the strategy is on the right 
track. However, by using better planting 
material for replanting and practicing Good 
Agricultural Practices (GAP) e.g. loose fruit 
collection, no harvesting of unripe bunches 
could increase the OER for about 2.35%. 

As for the oil losses, the protocol to 
measure oil losses introduced by MPOB will 
standardise the procedures for measuring 
oil loss during processing  and the mills  
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should work towards reducing the losses. 
It will be an uphill task  for MPOB to 
increase OER and achieve the target as 
stated in the NKEA mission. It is targeted 

system coupled with upgrading of  boiler 
capacity will reduce oil losses from 1.8% 
to 1.6% (0.2%) by year 2020. Table 6 shows 
the revenue generated by increasing OER.  
Nevertheless, with the commitment from 
the palm oil industry, together we can make 
this dream come true. 
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(t) (t)

Revenue (RM mil.)

RM 2700 RM 3000 

1.00 83 090 935 830 909 2 243.46 2 492.73

0.70 83 090 935 581 637 1 570.42 1 774.91

0.50 83 090 935 415 455 1 121.73 1 246.36

0.30 83 090 935 249 273 673.04 747.82

0.10 83 090 935 83 091 224.35 249.27

0.07 83 090 935 58 164 157.04 174.49

0.05 83 090 935 41 545 112.17 124.64

0.03 83 090 935 24 927 67.30 74.78

0.01 83 090 935 8 309 22.43 24.93

Note: CPO – crude palm oil.
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Datasheet

FOUR-YEAR VITAL PALM OIL INDUSTRY STATISTICS

2008 2009 2010 2011

P. Malaysia 2.41 2.49 2.52 2.55

Sabah 1.33 1.36 1.41 1.43

Sarawak 0.74 0.84 0.92 1.02

Total 4.48 4.69 4.85 5.00

-1)

Fresh fruit bunches 20.18 19.20 18.03 19.69

Crude palm oil 4.08 3.93 3.69 4.01

Palm kernel 1.05 1.01 0.93 1.00

FELDA- gov. linked 0.67 0.70 0.71 0.70

FELCRA- gov. linked 0.16 0.16 0.16 0.16

RISDA- gov. linked 0.08 0.08 0.08 0.08

States - gov. linked 0.32 0.33 0.32 0.32

1.23 1.27 1.27 1.26

Private estates 2.71 2.81 2.93 3.04

Smallholders 0.54 0.61 0.65 0.70

Total 4.48 4.69 4.85 5.00

Crude palm oil 17.73 17.56 16.99 18.91

Palm kernel 4.58 4.50 4.29 4.71

Crude palm kernel oil 2.13 2.10 2.01 2.14

Palm kernel cake 2.36 2.31 2.24 2.39

NUMBER OF MILLS IN OPERATION

Pen. Malaysia 251 248 247 249

Sabah 117 120 124 124

Sarawak 41 47 50 53

Total 409 415 421 426

Pen. Malaysia 54.10 54.85 55.16 56.17

Sabah 29.33 29.89 31.06 31.74

Sarawak 9.05 10.66 11.16 11.94

Total 92.48 95.40 97.38 99.85

OIL EXTRACTION RATE (%)

Pen. Malaysia 19.61 19.93 19.91 20.08

Sabah 21.07 21.35 21.33 20.74

Sarawak 21.05 21.20 20.85 20.59

Total 20.21 20.49 20.45 20.35

WARNING! OER MUST MOVE  UP  TO MEET THE 2020 TARGET OF 23%.
YOU CAN DO IT  WITH  DETERMINATION AND COMMITMENT.
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ADVERTISEMENT
ue to the increased cost of printing, the advertisement rate is RM 700 per issue for an 
A4 size page of black and white, whereas the cost for colour is RM 900.  One year 
of complimentary Vendor’s List advertisement for every one page A4-size colour or 
black & white advertisement. Advertisers are required to submit to us either their own 
black and white or colour artwork in CD. Cheque should be made payable to the 
‘Malaysian Palm Oil Board’.  If you have any queries, please contact the following at 
MPOB.

Tel: 03-87694400      Fax:  03-89262971

E-mail:  milleng@mpob.gov.my 

Advertising Schedule for MPOB Palm Oil Engineering Bulletin 

Issue Quarter Deadline for
Registration

Deadline for
Submission of Artwork

104 Jul - Sept 2012 31 Jul 2012 31 Aug 2012

105 Oct - Dec 2012 31 Oct 2012 30 Nov 2012

REPLY-SLIP

Dr. Lim Weng Soon/Ir. N. Ravi Menon
Engineering and Processing Division 
Palm Oil Engineering Bulletin
MPOB
6, Persiaran Institusi
Bandar Baru Bangi
43000 Kajang, Selangor

PALM OIL ENGINEERING  BULLETIN ADVERTISEMENT – FULL PAGE ADVERTISEMENT

1.  We confirm our intention to advertise in the MPOB Palm Oil Engineering Bulletin.  

Company: 

Address: 

E-mail:                                                     Tel. No.:                              Fax No.: 
 
Contact Person:                                                             Issue No.: 

2.  The artwork is attached/will be sent on                                                        for your further action.

3. Please find enclosed *crossed cheque No.:                                  for RM 
 (                                                                                      ) being payment for the advertisement fee.

4.  Thank you.

              
                 (Signature and Date)                                                                 (Company chop)
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T
ollowing a decision by the Editorial Board to further increase the role of Palm Oil Engineering Bulletin to serve the 
industry better, a new addition called Palm Oil Mill Vendor’s List has been  introduced similar to Telekom Yellow 
Pages to assist mill engineers to know where to source materials or services pertaining to the industry.  In order to 
make this useful, we need the co-operation of the mill engineers/managers to persuade their vendors to advertise 
in the Vendor’s List for a nominal fee of RM 100/year.  If you have any queries, please contact the following at 
MPOB.

Tel: 03-87694400     Fax: 03-89262971

Ir.  Ravi Menon ext. 4467  or  e-mail:  nravi@mpob.gov.my 
Ms. Lim Soo Chin ext. 4676  or  e-mail:  milleng@mpob.gov.my 

REPLY SLIP

Dr. Lim Weng Soon/Ir. N. Ravi Menon
Engineering and Processing Division 
Palm Oil Engineering Bulletin Advertisement
MPOB, 6, Persiaran Institusi, Bandar Baru Bangi, 43000 Kajang, Selangor, Malaysia.

We wish to advertise in the MPOB Palm Oil Engineering Bulletin Vendor’s List

Company:                                                                                      Issue No.: 

Contact Person:                                                                               H/P:  

Address: 

E-mail:                                                               Tel:                                        Fax: 

Please find enclosed a crossed cheque No.:                                         Bank:

for RM:                                    (Ringgit Malaysia)

drawn in favour of  MALAYSIAN PALM OIL BOARD

Please select the headings from the list given below (not more than five headings) under which you wish to advertise.

Air filters/dryers
Air separators
Bearings/belts/bushes
Biomass/bio-compost/products
Boiler spares/control/others
Boiler suppliers 
Bunch crushers
Castings
Civil engineering 
Cleaning - general
Condition monitoring
Consultancy services/certification
Control/automation/spares
Conveyors/chains/elevators/belts
Diesel eng./services/spares
Dynamic balancing 
Electric motors/systems
Expansion joints
Fabrication works 
Fans

Signature:      

Name:  

Date:                                                                                                          Company chop

ADVERTISEMENT

F

Filter press/materials
Fluid control system/couplings
Gaskets/packing materials/seals
Gear boxes
Hardware 
Hydraulic systems/services/spares 
Laboratory analysis
Laboratory equipment
Lubricants
Mill machinery/spares
Miscellaneous
Nut crackers
Oil recovery systems
Palm kernel oil crushing plant
Power plant
Pollution control/safety systems
Pressure vessels
Pumps/services 
Purifiers
Screw press/parts

Scrubbers
Sludge separators/decanters
Steam turbines/generator/spares
Sterilizer/parts
Storage silos
Vacuum pumps
Valves/seats
Waste water treatment 
Water treatment
Weighing machines/spares
Welding equipments
Wheel loaders/spares 
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From:       

Address:   

Question/Comment:

Signed:                                                                                            Date:  

(We have enclosed this form to assist you in sending to us any questions or comments)
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