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iomass utilisation is one of     
MPOB’s strategic research areas, 
in which it is also in tandem 

with the three-pronged strategies of zero-
waste, higher income and value addition. 
The low hanging fruits of biomass 
utilisation are still circled around the 
use of shell and mesocarp fibre as boiler 
fuel, the production of bio-compost, bio-
fuel (briquettes, pellets and bio-coal) 
and small contribution to wood based 
sector (bio-composite). Two products 
that the industry is very much interested 
of late are the bio-compost and bio-coal 
(charcoal) productions. 

MPOB researchers have come up 
with some novel methods of producing 
charcoal using palm biomass especially 
palm kernel shell and EFB. The 
technologies offered vary depending on 
the cost and the capacity of the biomass 
to be carbonised (batch or continuous 
systems). All the technologies introduced 
are equipped with smoke treatment 
system, thus they are sustainable and can 
be installed in the palm oil mill. From 
the processes also, a by-product called 
pyroligneous acid (liquid by product from 
the carbonisation process) can potentially 
generate extra income as it has huge 
potential in the bio-fertiliser and bio-
chemical industries. Even though the end 
users may not readily wish to accept it as 
it is new to them  with a paradigm shift 
eventually  they will become convinced 
that  the latest offering can satisfy the 
specific  requirements of the industry  at 
considerably reasonable price. 

Another promising venture in the palm 
oil mills is the commercial production of 
organic fertiliser. The raw materials for 
this venture also are freely available in the 
palm oil mills, such as the EFB and POME 
sludge. The main issue in the production 
of bio-compost in the palm oil mill is 
the long period of composting process 
and if this is not addressed carefully, the 
composting plant might require large 
composting area and plant capacity. The 
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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:

1.  Plant modifications done in your mill that resulted in improvements in milling operation or main-
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 
industry and MPOB offices worldwide.

failure to identify an accurate or optimum 
process for composting also will put the 
project into halt. Thus a rapid composting 
process has been developed, by applying 
the indigenous microbes extracted from the 
EFB fibres and POME sludge as mesophilic 
composting micro-organisms to expedite 
the composting period to less than 21 days.   
The duration of the natural decomposition to 
produce mature and stable organic fertiliser 
will be close to about a year.  

The two mill based products mentioned 
above have all the potential to be financially 
viable and commercially feasible as the raw 
materials are continuously produced as long 
as the mills are in operation. This continuous 
availability of raw materials and its ready 
market make this venture into the production 
of charcoal as well as organic fertiliser a 
tempting business opportunity.
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MPOB TRAINING PROGRAMME 2016

CODE 
NO.

TITLE DATE VENUE

A COURSES 

1 OIL PALM 

A1.1 Kursus Kemahiran Menggred Buah 
Sawit

Wilayah Utara 

26-28 Jul Ritz Garden Hotel, Perak 

Wilayah Tengah 20-22 Sep Putri Resort, Air Keroh, 
Melaka

Wilayah Sabah 
9-11 Ogos PLASMA

 Lahad Datu,
Sabah

Wilayah Timur 23-25 Ogos GreenPark Hotel, Temerloh, 
Pahang

Wilayah Sarawak 6-8 Sep Dorset Boutique Hotel, 
Kuching, Sarawak

Wilayah Selatan 11-13 Okt Katerina Hotel, Batu Pahat, 
Johor

A1.2 Intensive Diploma in Oil Palm 
Management & Technology (IDOPMT)

Semester I 19 Sep-7 Oct

MPOB, Head OfficeSemester II 20 Oct-18 Nov
Estate Attachment 21-25 Nov  
Semester III 28 Nov-9 Dec

A1.3 Kursus Operator Mekanisasi Ladang 
(KOML)

Tahap 2 April (5 month)
PLASMA Keratong, Pahang 

Tahap 3 October              
(5 month)

A1.4 Kursus Pengurusan dan 
Penyelenggaraan Nurseri Sawit

Wilayah Sarawak 29-30 Mar Dorset Boutique Hotel, 
Kuching, Sarawak

Wilayah Sabah 8-9 Nov Promenade Hotel, Tawau, 
Sabah

Wilayah Timur/Selatan 24-25 Mei Classic Hotel, Muar, Johor 
Wilayah Utara 23-24 Ogos Grand Kampar Hotel, 

Kampar, Perak 
Wilayah Tengah 25-26 Okt *

Organised by
MALAYSIAN PALM OIL BOARD

MINISTRY OF PLANTATION INDUSTRIES AND COMMODITIES, MALAYSIA
www.mpob.gov.my

29-30 November 2016
The Royale Chulan Hotel 

Kuala Lumpur

To be Officiated by
MINISTER OF PLANTATION INDUSTRIES AND COMMODITIES, MALAYSIA

2016
NATIONAL SEMINAR ON

PALM OIL MILLING, REFINING, 
ENVIRONMENT AND QUALITY

First Announcement

POMREQ
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2 PALM OIL

A2.1 Diploma in Palm Oil Milling 
Technology & Management (DIPOM)

Semester I 7 -16 Mar
MPOB Sabah Region 

 Semester II 9 -18 May 
Semester III 25 Jul-3 Aug 
Examination 5-6  Sep

A2.2 30th MPOB Oil Palm Products Surveying 
Course

* *

A2.3 29th MPOB Oil Palm Products 
Surveying Examination 

* * 

A2.4 Kursus Penyelia Kilang Sawit 

Peperiksaan Kursus Penyelia Kilang Sawit 

26-30 Sep

3 Oct  

MPOB, Head Office

A2.5 Kursus Pengendali Makmal Kilang Sawit 19-27 Sep MPOB, Head Office

A2.6 Kursus Asas Rawatan Efluen Sawit 18-20 Oct *

A2.7 Margarine Course 15-18 Aug MPOB, Head Office

A2.8 Kursus Penyelia Bengkel Kilang Sawit 14-18 Nov PLASMA Lahad Datu, 
Sabah

A2.9 Cosmetic Course 8-12 Aug MPOB, Head Office

B MPOB CONFERENCES AND SEMINARS 

1 Palm & Lauric Oils Price Outlook Conference 
& Exhibition (POC 2016)  

7-9 Mar Shangri-la Hotel,
  Kuala Lumpur

2 Forum on Ganoderma and other Diseases 8 Apr MPOB, Head Office

3 PAC Seminar 14 Apr MPOB, Head Office

4 Seminar Guna Tenaga di Sektor Perladan-
gan Sawit

26 Apr Hotel Sabah,
Sandakan, Sabah 

5 TOT Seminar 2  Jun MPOB, Head Office

6 GSAS Seminar 3 Jun MPOB, Head Office

7 Palm Oil Industry Labour:  Issue Performance 
Sustainability (PILIPS) Seminar & Palmmech 

19-21 Sep Sandakan, Sabah

8 IOPRI-MPOB International Seminar on Pests 
and Disease 

27-29 Sep Medan, Indonesia 

9 Persidangan Kebangsaan Pekebun Kecil 
Sawit 2016  

11-12 Oct Hotel Kinta Riverfront,
Ipoh, Perak 

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

29-30 Nov The Royal Chulan Hotel, 
Kuala Lumpur

For enquiry or further information, please contact:

HRD & Conference Management Unit
Tel. No.  :   03-8769 4400 ext. 4865, 4860, 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.

Note: *To be confirmed.
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Feature  Article

A

Development of Technologies for the 
Carbonisation of Palm Kernel Shells

Astimar, A A*; Ropandi, M M*; Nahrul Hayawin, Z*; 
Fazliana, A W* and Norfaizah, J*

* Malaysian Palm Oil Board,  
 6, Persiaran Institusi, Bandar Baru Bangi, 
 43000 Kajang, Selangor, Malaysia.
 E-mail: astimar@mpob.gov.my

INTRODUCTION 

ctivated carbon (AC) is widely used 
as an adsorbent in the treatment of 
liquids and gases. Many industries 
such as pharmaceutical, gold min-

ing, petroleum, nuclear, water treatment, 
food and beverages frequently use acti-
vated carbon in their processing units. For 
the oil palm mills, the AC can be used as 
material for the polishing of palm oil mill 
effluent (POME), especially now with the 
introduction of more stringent regulations 
that demands the BOD level of less than 
20 ppm on the final POME discharged into 
the water courses. The important stages in 
the manufacture of activated carbon are 
the carbonisation (production of charcoal) 
and its activation (production of activated 
carbon). Most of the AC industry in Malay-
sia are using charcoal made from coconut 
shell, and the charcoal is obtained from lo-
cal suppliers or imported. It is only a hand-
ful which are involved in the production 

of AC from oil palm biomass (specifically 
palm kernel shells), due to shortage of char-
coal supply and the claims of the low qual-
ity of charcoal. The crucial processing stage 
in  the production of AC is  the carbonisa-
tion process, and MPOB has developed four 
carbonisation systems, namely; i) Hollow 
Plinth Brick System, ii) Closed Dome Sys-
tem, iii) Continuous System and iv) Micro-
wave System. Each of these system have its 
own specialty features. In order to achieve 
sustainable production of charcoal, selec-
tion of an environmental friendly and eco-
nomically viable process is crucial. With the 
increasing demand of charcoal for new ap-
plications, especially in the bio-energy and 
soil remediation agent for agricultural sec-
tors, this carbonisation sector would even-
tually take it to a bright future as it could 
end up in the future as a reliable source of  
income for the millers.

HOLLOW PLINTH BRICK
CARBONISATION SYSTEM

The technology reported in this paper 
basically consist of a foundation made up of   
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refractory fire bricks laid   in such  a way that 
there will be a series of  small tunnels at  the 
bottom of the brick work. Purposely config-
ured to provide the airways for evacuation 
of smoke during the carbonisation stage.  
Figure 1 illustrates the system, in which the 
vacuum condition of the system is created 
by the suction through the chimney (differ-
ences in hot and cold air pressure) and the 
smoke emitted during the burning of palm 
shells will be sucked downwards through 
the tunnels at the bottom of the system.

CLOSED DOME CARBONISATION 
SYSTEM (TAKI SYSTEM)

The closed dome carbonisation system that 
was installed in MPOB Kluang Research 
Station, was commissioned in end 2011. 
The layout diagram of the system is shown 
in Figure 3, meanwhile the carbonisation 
process of the system is shown in Figure 4. 
The two-kiln system can carbonise up to 
2.24 t of oil palm shells, and with 30% yield 
will produce about 0.67 t of charcoal. Four 

 In this system, the smoke sucked from 
the carbonisation process will go through 
scrubber systems which consist of a pump, 
water sprinkler, sedimentation tank and 
the chimney. This system might not be free 
from smoke, but with the efficient control-
ling of the scrubbing system, the smoke 
emitted can be minimised. The steps in the 
building up of the system are shown in Fig-
ure 2. The system can carbonise up to 10 t 
of PKS per run of three days, and gives an 
average of 30%-35% charcoal. At seven runs 
of carbonisation per month, the payback 
period of this system is about 16.22 months 
(Astimar et al., 2011).

Figure 1. Illustration of the hollow plinth brick carbonisation system.

operations can be carried out per month, 
producing about 2.69 t of charcoal. From 
each of the cycle, about 500 litres of wood 
vinegar can be collected, which is about 
2000 litres month-1 (Figure 5). The capi-
tal cost of the system estimated then was 
RM 300 000 with the production cost of 
RM 11 190, meanwhile the selling of both 
wood vinegar and charcoal was estimat-
ed at RM 30 752. These bring to the profit 
per month of RM 19 562 and the payback 
period calculated then was 15.34 (Astimar 
et al., 2012). 
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Figure 2. The building up of the hollow plinth brick carbonisation system.

Figure 3. The layout of the taki carbonisation system 
(side elevation).

THE CONTINUOUS CARBONISATION 
SYSTEM

This continuous carbonisation system was 
developed by MPOB in collaboration with 
our industrial partner Hakita Engineering
Sdn Bhd. The pilot plant was fabricated 
and installed at MPOB/UKM Research 
Station, Selangor (Figure 6). In this process, 
the biomass is fed into a horizontal rotary 
kiln which is heated to the desired tem-
perature ranging from 600ºC to 700ºC. The 
heat supplied from an external combus-
tion system, using diesel as the fuel which 
also can be adapted when using fuels like 
natural gas or biogas. The adaptability of 
using different fuels makes the features of 
this plant highly suitable for installation in 
palm oil mills where the biogas from POME 
plant is readily available as fuel for the car-
bonisation process. If production of AC is 
also intended, the excess steam from the 
boiler can be used as the activation agent. 
Studies carried the activated carbon  using  Figure 4. The carbonisation process, using 

the used wood as fuel.

Figure 5. The collection of palm vinegar from the carbonisation process.
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PKS based virgin charcoal as a raw material  
have shown that the activated carbon  com-
plied with the commercial specifications 
(Rugayah et al., 2014). 

 The heating temperature is controlled at 
three points of the rotary kiln. The rotating 
motion of the kiln moves the carbonising 
materials along the kiln. The linier speed 
of the feed within the rotary kiln being pro-
portional to the activation time is governed 
by the rotary speed of the activator drum. 
The combustible materials comprising gas-
es, light oil, tar and acidic liquor are the 
volatile carbonisation products which are 
removed from the kiln by suction or may be 
re-routed back to the rotary kiln where the 
volatiles could replace the diesel fuel once 
the kiln has acquired its working tempera-
ture thus offering an opportunity to save 
fuel. The volatile recycling is a common 
feature found in all the conventional activa-
tors.

 The system is capable of carbonising up 
to 2 t PKS per day. Since this is a continuous 
system, once the carbonisation has started, 
it will run for 24 hr and the system would 
only stop occasionally (depending on situ-
ation). In controlling the temperature, the 
burner will ignite and produce heat for 2 hr 
until it reaches about 500ºC at which time 
the heater will automatically be cut off, and 
the PKS will start self-burning (exothermic 
process) throughout the process.  From the 
tests that we carried out, we found that the 
PKS charcoal produced at 500ºC gave better 
qualities, and the input rate of raw material
also plays an important role in ensuring
good carbonisation efficiency (Astimar 
et al., 2015).  

MICROWAVE CARBONISATION 
SYSTEM

MPOB is also looking into new emerging 
and clean technology on the carbonisation 
process and microwave system has been 
identified as one of the systems. Com-
pared with conventional heating, micro-
wave heating can be more efficient due to 
its rapid, selective, volumetric, and uniform 
heating (Jones et al., 2002). The prototype 
of the microwave system was fabricated 
with the size of 0.42 m3 using stainless steel 
as shown in Figure 6, and is installed with 
three magnetrons of 2 kW capacities each. 
From the optimisation process, about 30 kg 
of palm kernel shells (PKS) can be loaded 
into the reactor. Since that microwave sys-
tem is high risk equipment to be handled, 
prior to the carbonisation process the ma-
terials have to be free from impurities such 
as metal contamination. Therefore, pretreat-
ment of screening of the PKS using metal 
detector and separator is vital prior for the 
carbonisation process. The carbonisation 
process is started by switching on all the 
three magnetrons until the reactor tempera-
ture has reached a set value of 250°C. After 
that all the magnetrons are automatically 
shut down and the self-sustained carboni-
sation takes over when the volatile gases 
start flowing into the kiln using the exhaust 
fan. Stirrer was used to ensure hot air gen-

Figure 6. The rotary kiln for continuous
carbonisation to comply with commercial 

specifications.

  Reference Specifications
Types of kiln Continuous type
System of kiln External heating  
 system
Type of burner Air forced system
Firing temperature 600ºC -700ºC
Fuel  Diesel (adaptable  
 for LPG and 
 biogas)
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erated from microwave radiation is evenly 
distributed throughout the biomass. There 
are two k-type thermocouples that are in-
stalled inside the reactor positioned at dif-
ferent heights, i.e. T1 (0.2 m) and  T2 (0.4 m). 
The whole process of microwave heating 
from start-up period until carbonisation of 
oil palm shells is about 8 hr. Since this is a 
batch process, the carbonised samples will 
only be ready for harvest after the tempera-
ture drops to below 50ºC. 

 The results of the qualities of the PKC 
charcoal prepared from different carbonisa-
tion method are shown in Table 1. From the 
results it can be summarised that different 
carbonisation process may give slightly dif-
ferent yield as well as the qualities of the 
PKS charcoal, but overall the charcoal pro-

Figure 7. Schematic diagram of microwave carbonisation system.

duced from all systems comply with the 
minimal standard requirement for activated 
carbon. In terms of yield, the Hollow Plinth 
Brick and Closed Dome gave higher results, 
in which can be explained as due to the dif-
ferences in the mechanism of the carbonisa-
tion process. Both systems operate for long 
period of time with minimal exposure or 
interaction with air especially during the 

long cooling period. Longer cooling time 
is required as the heat sustained in the PKS 
charcoal will cause the charcoal oxidize 
causing a reduction in fixed carbon content. 
Charcoal from Closed Dome system give 
the highest fixed carbon results, with mod-
erately low ash and moisture content. The 

TABLE 1.  CHARACTERISATIONS OF PKS CHARCOAL PREPARED FROM 
DIFFERENT CARBONISATION SYSTEM

Analysis Carbonisation system
Hollow plinth brick Closed dome Continuous Microwave

Yield (%) 30-35 30-35 28-35 25-30
Ash
Fixed C
Moisture 
content

4.31
75.20
7.85

4.95
82.79
1.98

8.16
78.14
8.16

4.56
67.39
4.79
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microwave system produced lowest char-
coal yield, which may be due of the pyroly-
sis effect of the microwave radiation which 
tend to dissolve the lignocellulose materials 
into bio-oil (Huang et al., 2016).

CONCLUSION

Charcoal and activated carbon industry 
are getting much attention lately in many 
sectors including the filtration products, 
wastewater treatment, agronomy as well 
as food and health products. Palm oil in-
dustry which has abundance of oil palm 
biomass, especially the palm oil mills have 
to take the opportunity to commercialise 
this product including using the charcoal or 
activated product for the POME polishing 
treatment. Issue on environment would be 
one of the challenges, but recent technolo-
gies on smoke treatment is available and 
the palm oil mills are well versed on this 
issue. For economic feasibility, the energy 
source for the carbonisation process can be 
obtained from the biogas plant or the heat 
from the carbonisation process could be re-
cycled. The continuous carbonisation sys-
tem would be one of the best alternative in 
producing charcoal in big capacity, mean-
while  the microwave carbonisation would 
be a potential future for more ‘green’ and 
sustainable carbonisation or pyrolysis pro-
cess. 
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Rapid Composting of Oil Palm Biomass by using 
Aerobic Thermophilic Composter

Nahrul Hayawin, Z*; Astimar, A A*; Ropandi, M*; Nor Faizah, J* and 
Hamid, F A*

ABSTRACT

evelopment of a suitable  technology
for rapid composting of oil palm 

biomass, especially the abundant empty fruit 
bunch (EFB) from palm oil mills is very crucial 
for the industry in order to make composting 
viable and effective for easy evacuation. Many 
parameters are involved for the success of rapid 
composting, and one of the real challenge is to 
ensure the sustainability of the indigenous com-
posting micro-organisms. In order to pursue
this research within the narrow spectrum of  
limited  supporting facilities  composting time 
and quality of compost formed from EFB, palm 
oil mill effluent (POME) and decanter cake had 
to be subjected to a thorough investigation using
a large scale aerobic thermophilic composter. The 
compost mixtures were conducted in a 1.7 m 
x 1.6 m x 3.3 m stainless steel aerobic thermo-
philic composting  reactor.  The raw composting 

mixture having a wet weight of 80 kg per batch 
were placed in the reactor. Results indicated
that the composting period of EFB with 
decanter cake can be shortened to three weeks. 
The mean temperature profile of Run I was mar-
ginally higher than Run II (with POME) by 3ºC-
7ºC but the moisture content showed marked 
increase ranging between 17%-50%. The C:N 
ratio of  the  final compost  the Run was 12.09 
within a period of  three weeks. Therefore, our 
results suggest that it would be possible to 
accelerate the compost production using aerobic 
thermophilic composter for the oil palm industry
as a sustainable option for managing the oil 
palm biomass without requiring an additional 
maturation stage.  

Keywords: rapid compost, empty fruit 
bunch (EFB), palm oil mill effluent (POME), 
decanter cake, aerobic thermophilic 
fermentation.

* Malaysian Palm Oil Board,  
 6, Persiaran Institusi, Bandar Baru Bangi, 
 43000 Kajang, Selangor, Malaysia.
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INTRODUCTION

Composting is the best-known time tested  
natural process for the biological stabilisa-
tion of solid organic wastes. The process 
of composting has various benefits such as 
destruction of pathogens, solving the envi-
ronmental problems, generation of a valu-
able by-product, and also enhancing the 
economic benefits (NABC, 2004). The con-
version  of various wastes into good-quality 
fertiliser however, requires stringent con-
trol, as the final product must be within or 
below the satisfactory maturation level of 
the compost fertiliser and not pose a risk 
to animal and human health (DOA, 2007). 
In Malaysia, there is a growing interest in 
the  most cost effective bioconversion of  
oil palm biomass waste into value-added 
products. For information, the total plant-
ed area in Malaysia for oil palm recorded 
in 2014 was 5.39 million hectares. Palm 
oil mills and oil palm plantations produce 
huge amounts of oil palm biomass, such as 
palm kernel shells, palm kernel cake, palm 
oil mill effluent (POME), mesocarp fibre, 
empty fruit bunches (EFB) an abundance 
of oil palm fronds when harvesting of fresh 
fruit bunches, (FFB), and both fronds and 
oil palm trunks (from the field during re-
planting) (Astimar et al., 2011). Fresh fruit 
bunches contain (on fresh weight) about 
22% to 24% palm oil, 6%-7% kernel, 14% to 
15% fibre, 6% to 7% shell and 23% empty 
fruit bunch as usable biomass. 

 According to MPOB statistics in 2014 
there were 443 mills in operation in Malay-
sia with a processing capacity of 106 708 400 
t of FFB, but which processed 96 066 760 t of 
FFB (MPOB, 2014). With the development 
of new technology, the utilisation of oil 
palm biomass, especially EFB kept  expand-
ing, with newer applications such as com-
post (Zainudin et al., 2013), vermicompost 
(Nahrul Hayawin et al., 2012; 2014), me-
dium density fibreboard (MDF) (Zawawi 
et al., 2015) and nanoparticles (Ramli et al., 
2014). A promising option  in the utilisation 
of oil palm biomass is its conversion into 

prospective precursors such as compost 
that can be converted to granulated organic 
fertiliser with good marketability potential. 
Composting is one of the best alternatives 
for the palm oil mills in the utilisation the 
EFB economically and in an environmental-
ly sustainable way. However, one of the bot-
tle necks  associated with the conventional 
composting of EFB was  the long matura-
tion and degradation time of composting. 
Since the oil palm mills operate continu-
ously at least six days a week generating 
large quantities of EFB and palm oil mill 
effluent (POME), rapid composting is very 
crucial in order to make composting project 
an efficient and dependable EFB evacuation 
mechanism (Zainudin et al., 2013).

 The potential and efficient techniques 
of composting process is aerobic thermo-
philic composting in which it can retain 
the nutrients in the composter without the  
production of  any objectionable foul smell. 
Normally, the aerobic thermophilic is car-
ried out using a composter with integrated  
agitation equipmen, aeration and mixing of 
the compost, to produce a consistent and 
uniform end product. Composting in aero-
bic thermophilic composter (ATC) involves 
the accelerated degradation of organic mat-
ter by microorganisms under proper aera-
tion. The compost temperature surpass  the  
ambient level under exothermic process 
conditions (Mosquera-Losada et al., 2010). 
During the composting process, weed seed 
viability will be reduced together with  the  
suppression of pathogen’s activity when 
the temperature of composted manures ris-
es above 55ºC (Tang et al., 2007). However, 
improper aeration can severely affect the 
composting process due to erratic moisture 
content, decrease in temperature, and high 
pH content of the material, resulting in un-
stable compost. Therefore, it is important 
that aeration  be managed at optimal level 
to ensure adequate and consistent oxygena-
tion for effective composting. The compost-
ing time is drastically reduced to 2-3 weeks 
subject to the types of waste used without 
any odour or leachate related problems.  
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 Several successful studies were reported 
on other materials such as municipal bio-
solids (Nakasaki et al., 2009), cattle manure
(Vuorinen and Saharinen, 1997), food 
residuals (Kalamdhad and Kazmi, 2009) 
and animal mortalities (Aboulam et al., 
2006) but there are only limited studies on 
rapid composting of oil palm biomass. Palm 
oil mills also generate POME sludge and 
decanter cake that can be used as materials 
for composting with EFB, not only for sup-
plying the extra carbon sources but also to  
provide indigenous microbial consortium 
that can enhance the composting process. 
This study was therefore undertaken to 
investigate the effects and nutrient quality 
of the compost from oil palm biomass using 
aerobic thermophilic composter. 

METHODS

Experimental Set-Up

 The study was conducted in a roofed 
composting plant in MPOB-UKM complex 
located at Kajang, Selangor, Malaysia. The 
shredded EFB was obtained from Sri Ulu 
Langat Palm Oil Mill, Dengkil, Selangor 
with moisture content between 70% to 80%. 
Two other types of oil palm biomass sludge 
were obtained from two different outlets 
of the palm oil mill and palm oil mill ef-
fluent (POME). The decanter cake was ob-
tained  from the oil recovery system  from 
the milling process which  the POME  was 
collected from the last anaerobic pond af-
ter the POME had undergone anaerobic 
digestion process. Some characteristics of 
the mixture of EFB with decanter cake and 
POME are shown in Table 1 and both experi-
mental runs are known as Run I and Run II, 
respectively. Based on  the previous study 
by Nahrul Hayawin et al., 2012, both ma-
terials were mixed with empty fruit bunch 
(EFB) in an optimum ratio of 1:1 to create a 
raw composting mixture. At the start of all 
of the experiments, the initial pH level was 
around 8.0, and the moisture content was 
adjusted to 70% by the addition of distilled 
water. 

  The composting was carried out using 
a large-reactor called aerobic thermophilic 
composter (ATC) consisting of a cylinder 
(1.7 m x 1.6 m x 3.3 m) made of stainless 
steel containing two inserts Figure 1.  The 
raw composting mixture was placed into 
the reactor at a wet weight of 80 kg for both 
Runs I and II. Insert I was used for the mix-
ture of EFB with decanter cake while insert 
II was for the mixture of EFB with POME. 
In ensuring a homogeneous aerobic and 
ambient environment, the air was first in-
troduced into a reactor and then passed 
through a blower prior to reaching the reac-
tor. It was ascertained that the aeration rate 
was important  to generate aerobic condi-
tions in the aerobic thermophilic composter. 
The substrates were mixed together using 
the turner at intervals of three days dur-
ing its operation to reach maturity. The C: 
N is used as an index for the maturity of 
organic wastes as well as a very important 
parameter because plants cannot assimilate 
N (nitrogen) unless the C:N is less than 20. 
It is expected that C:N can be achieved after 
three weeks composting in ATC machine. 
The final decomposition process in ATC 
machine can be found out once the temper-
ature and moisture content of the compost 
material  have decreased. 

Statistical Analysis 

 The results obtained were analysed 
by ANOVA using the Statgraphics v. 5.0 
software packages (Statistical Graphics 
Corporation, 1991) and considering the 
treatment as the independent variable. The 
means were separated by the Tukey’s test, 
considering a significance level of p < 0.05 
throughout the study.

Compost Analysis

 The nutrient contents of Run I and Run 
II were determined prior to the compos-
ting process, and also at every interval 
of the composting period. Total organic 
carbon (TOC) of the vermicompost was 
estimated using the standard dichromate 
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oxidation method of Nelson and Sommers 
(1982). Total kjeldahl nitrogen (TKN) con-
tent from the compost was analysed by the 
Kjeldahl method using a Technician Auto 
Analyser II. The C:N was calculated from 
the measured values of C and N. Total 
phosphorus (TP) was analysed by using the 
spectrophotometric method with molyb-
denum in sulphuric acid. The Ca (calcium) 
and Mg (magnesium) in the compost were 
determined by the double-acid method and 

Figure 1. Full-scale aerobic thermophilic composter machine. 

TABLE 1. CHARACTERISTICS OF THE COMPOSTS MIXTURE FOR
RUN I AND RUN II

Element Run I (EFB + decanter cake) Run II (EFB + POME)
Moisture content (%) 70.0 ± 2.31 80.0 ± 2.33
Organic matter (%) 77.9 ± 2.10 69.0 ± 2.84
Total organic carbon (%) 61.7 ± 1.85 60.1 ± 2.00
Total Kjeldahl nitrogen (%) 2.38 ± 0.04 1.56 ± 0.05
C/N 25.92 38.53 
pH 6.3 ± 0.14 4.7 ± 0.01

analysed using an atomic absorption spec-
trophotometer (Analyst 100, Perkin Elmer) 
with a graphite furnace (Model: HGA-850).

RESULTS AND DISCUSSION

Compost Temperature vs. Time

 Figure 2 shows the changes in the mean 
temperatures for two different treatments 
during composting process. The compost 

3.3 m 1.6 m

1.7 m

1  Air inlet
2  Heater
3  Air outlet
4  Insert 1
5  Insert 2
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made of Run I (POME) shows  lower range 
of temperatures (mesophilic range), due 
to minimal activity of the microbes. How-
ever, the range mean temperature of Run 
II was significantly higher than the range 
mean temperature of Run I by 3ºC-7ºC. The 
mean temperature of Run II was 28.50ºC 
at the initial day, significantly increased to 
30.20ºC at day 12, dropped to 29.70ºC at day 
14, increased to 32.00ºC at day 22, and final-
ly dropped to 29.00ºC at day 23 (Figure 2).
The microbes in the final feed of Run II 
(decanter cake) were more active than in 
Run I (POME). The temperature trend vs. 
days of the final feed components were sig-
nificantly different for both runs. The fluc-
tuation of temperature for Run I may be 
due to the drop of temperature caused by  
the turning operation. The temperature of 
final feed in Run II continuously decreased  
with minimal fluctuation from  28.90ºC at 
the beginning to 29.90ºC on the 8th day, and 
dropped to 27.50ºC on the 23rd day indicat-
ing  microbial activities at mesophilic level  
(Figure 2). 
 

Moisture Content vs. Time

     The changes in moisture content for com-
posting of Run I and Run II are shown in 
Figure 3. The moisture content of Run I was 
50% at the beginning but dropped to 24% 
on the 23rd day. The same trend was ob-
served on the moisture content for the com-
post Run II from 33% at beginning to 14% 
on the 23rd day. Loss of moisture content 
during composting is probably due to the 
turning operation, therefore enhances the 
degradation process. It was seen  that the 
mean moisture level of  the final feed Run 
I was higher than the compost Run II. This 
may be explained by the suggestion that the 
decanter cake from oil palm biomass can 
retain the moisture during the composting 
process. The moisture content of these two 
treatments were  found to follow  a  simi-
lar trend. According to Baharuddin et al., 
(2009), the optimum and recommended 
range of moisture content for conventional 
composting is between 50% to 60%. How-
ever, to enhance maximum microbial com-
munities, the recommended moisture con-
tent should be around 60% to 75% (Rihani 

Figure 2. Changes in temperature during composting of oil palm biomass using 
ATC machine.
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et al., 2010). Therefore, the moisture content 
for the final feed with decanter cake was 
within the range of 17% to 50% while the fi-
nal feed with POME was sustained within 
the range of 14% to 40%. 

Nutrient Quality of the Compost

 The final nutrient compositions of the 
composts are shown in Table 2. From the 
table, it can be seen that the value for to-
tal nitrogen and calcium of the compost 
Run I are greater than those of the compost 
Run II. On the other hand, the magnesium, 
phosphorus, pH and organic matter of the 
compost Run II are greater than those of the 
compost Run I due to the biodegradation of 
nitrogen and carbon contents (Schuchardt 
et al., 2002). The C:N ratio is one the most 
widely accepted parameters for measu-
ring the composting maturity and the rea-
dinss for use e as a fertilizers. The C:N of 
the compost Run I and Run II at the final 
composting of the third week were 12.09 
and 21.59. The matured compost from Run 

Figure 3. Changes in moisture content content during composting of oil palm biomass
using ATC machine.

I has reached its maturity when the stabi-
lity stage based on the C:N values was 
less than 20. The C:N ratio of Run II is 1.78 
times higher than Run I. The high value of 
nitrogen content in Run II is due to the high 
amount of nitrogen in decanter cake. 

CONCLUSION

 This study suggests that the rapid com-
posting of oil palm EFB can be achieved 
within three weeks by using the aerobic 
thermophilic composter. The addition of 
decanter cake was observed to accelerate 
the production of mature compost as com-
pared to the addition of POME sludge. It 
was also found that the temperature and 
moisture of Run I (decanter cake) was 
higher than the temperature and moisture 
of Run II (POME) by 3ºC-7ºC and moisture 
between 17%-50%. The C:N of was 12.09 
within three weeks with higher nutrient 
contents compared to POME which had 
3.03% nitrogen and 2.10% Ca. Therefore, 
our results confirm that it is possible to ac-
celerate the compost production using aero-
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bic thermophilic composter by the oil palm 
industry as a sustainable option for manag-
ing oil palm biomass without requiring a 
later maturation stage.
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Dresser-Rand has extensive experience in biomass-to-energy  

initiatives around the world and in providing power generation 

from fuels as diverse as: 

❚  Animal waste  ❚  Sewage digester gas 

❚  Mine gas   ❚  Coke oven gas 

❚  Landfill gas  ❚  Agri-crop waste 

❚  Clinical waste  ❚  Sewage sludge 

❚  Wood   ❚  Processed wood waste 

❚  Forest residue  ❚  Solid waste 

❚  Food waste  ❚  Used-vehicle tires 

With many years of experience in mechanical drive and power plant system, 

Turbokraft are able to provide professional services and solution such as : 

❚  EPCC Solution for Power Plant  ❚  Power Plant Equipment 

❚  Maintenance, Repair & Overhaul  ❚  Fabrication & Packaging 

❚  Troubleshooting     ❚  Spare Parts 

❚  Dynamic Balancing Facilities 
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Muar Ban Lee Sdn Bhd
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Muar Ban Lee Sdn Bhd
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E-cool Tech 
Sdn Bhd

7030 Ang Mo Kio Ave 5 #08-17, Northstar @ AMK. Singapore 569880
Mr. Tan Aik Seoh (MD) HP: +65 9692 4139 Mr. Harry Chua HP: +65 9117 5757

Email: www.boilereconomizer.com.sg

 

E-Cool Technology (S) Pte Ltd was established on year 2000.  We are specializes in the 

provision of services in environment engineering and waste heat recovery solu�ons for the 

improvement of energy efficiency of industrial systems and plants. One of the industries 

that we are focusing on is the palm oil industry and using the Heat Pipe Heat Exchanger 

to recovery the waste heat from the boilers. 

 

    

Stage 2

Stage 1
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Complete and Powerful Solutions for Palm Oil Industry

W H Y  H A N S E N  I N D U S T R I A L  G E A R B O X E S ?

Gear drives matched to the application 
For proven reliability under the most severe conditions

Superior design
For maximum sti�ness of all components under load

Carburised and ground gearing
For strength, torque capacity, surface durability and low noise

Continuous oil circulation through bearings
For long trouble-free working life

Unique Oil-LockTM system 
For maintenance-free sealing

Drywell on vertical down shafts 
For prevention of oil leakage

Refined internal housing 
For simple and complete oil drainage

Inspection cover above the oil level 
For easy inspection and service on the spot
 

Optimal micro-gear geometry,  no tip-to-root interference
For smooth gear meshing, reduced friction losses and low noise

In-depth engineering support and complete documentation
For one-stop-shopping 

Local stocks & service capability 
For reduced downtimes

(a subsidiary of Sumitomo Heavy Industries, Ltd.)

INDONESIA PT SM-Cyclo Indonesia, Jakarta, Tel:+62-21-2961 2100/ Fax: +62-21-2961 2211/ Email: inquiry@sumitomodrive.com.sg 
 Jakarta: +62 812-8649-7574  Medan: +62 811-1-975-973  Surabaya: +62 8119-503110    

MALAYSIA SM-Cyclo (Malaysia) Sdn. Bhd, Kuala Lumpur, Tel: +603-5121 0455/ Fax: +603-5121 0578/ Email: smmasupport@smma.shi.co.jp
 Johor: +6019-238 6101   Penang: +6019-470 3737  Ipoh: +6019-650 2909  
 Sabah: +6019-380 2909    Sarawak: +6019-335 0455

PHILIPPINES  Sumitomo (SHI) Cyclo Drive Asia Paci�c Pte. Ltd., Tel: +632  584 4291/(6346) 430 3591/ Fax: +632  584 4922
 Email: inquiry@sumitomodrive.com.sg

SINGAPORE   Sumitomo (SHI) Cyclo Drive Asia Paci�c Pte. Ltd., Tel: +65 6591 7800/ Fax: +65 6863 4238/ Email: inquiry@sumitomodrive.com.sg

THAILAND  SM-Cyclo (Thailand) Co. Ltd., Tel: +66 2670 0998/ Fax: +66 2670 0999/ Email: inquiry@sumitomodrive.com.sg

VIETNAM SM-Cyclo (Vietnam) Co. Ltd., Ho Chi Minh Tel: +84 8 3766 3709/ Fax: +84 8 3766 3710 
 HaNoi  Tel: +84 4 3767 2716 Fax: +84 4 3767 2770/ Email: inquiry@sumitomodrive.com.sg

www.sumitomodrive.com
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POM_Hansen_Adv_2015.pdf   1   19/1/16   2:40 pm
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Complete and Powerful Solutions for Palm Oil Industry

W H Y  H A N S E N  I N D U S T R I A L  G E A R B O X E S ?
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INDONESIA PT SM-Cyclo Indonesia, Jakarta, Tel:+62-21-2961 2100/ Fax: +62-21-2961 2211/ Email: inquiry@sumitomodrive.com.sg 
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SINGAPORE   Sumitomo (SHI) Cyclo Drive Asia Paci�c Pte. Ltd., Tel: +65 6591 7800/ Fax: +65 6863 4238/ Email: inquiry@sumitomodrive.com.sg

THAILAND  SM-Cyclo (Thailand) Co. Ltd., Tel: +66 2670 0998/ Fax: +66 2670 0999/ Email: inquiry@sumitomodrive.com.sg
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 HaNoi  Tel: +84 4 3767 2716 Fax: +84 4 3767 2770/ Email: inquiry@sumitomodrive.com.sg
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Leeson Mech Eng Sdn Bhd
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Leeson Mech Eng Sdn Bhd
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Customkraft (M) Sdn Bhd
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Customkraft (M) Sdn Bhd
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T Energy Ind. Sdn Bhd

BioGasclean - the best  
H2S removal system with  
lowest operating costs 

BioGasclean is the leading supplier of gas 
cleaning systems to the biogas industry.  
The company is supplying clean gas to engines 
with a capacity above 350 MW. BioGasclean 
has more than 90 references in SE Asia and 
over 50 installations at palm oil mills.

Biogas from POME contains typically 2,500 to 
3,500 ppm H2S and has to be reduced to 100-
200 ppm to meet the engine manufacturers 
specifications. BioGasclean can guarantee this 
gas quality with a 100% biological H2S remov-
al process.

BioGasclean has compared to other gas clean-
ing systems the lowest operating costs and 
the highest availability. The downtime for 
maintenance is limited to less than one week 
per year, as the packing media can be cleaned 
inside the tank with BioGasclean’s unique 
QSR® cleaning system. 

Contact BioGasclean if you want to learn 
more!

BioGasclean Asia Co., Ltd.
2/22 Iyara Tower 7th Floor
Chan Road, Soi 2, Kwaeng Thungwatdorn
Khet Sathorn, Bangkok,10120, Thailand
Tel. (+66) (0)2-286-1157
www.biogasclean.com
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Mackenzie Industries Sdn Bhd
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568547-U

• To achieve the discharge particulate matters below 150ppm after boiler chimney
• Suitable to install for any biomass boiler

• The dust laden flue gas flows through a system which consists of    
   collecting electrodes and discharge electrodes.
•  The high field strength in the vicinity of the discharge electrodes 
   to create a CORONA EFFECT.
• The charged dust particles will migrate to collecting electrodes 
   and dust layer will accumulated and formed.
• The accumulated dust layer will remove to the hopper by the 
   rapping system.

Electrostatic Precipitator (ESP)

• The dust laden flue gas flow through swirl vane plane causing the 
   gas to swirl upward inside the cylindrical compartment.
• The counter flow of water film created by the spiral nozzles to 
   provide the scrubbing action on the dust laden gas.
• The dust will trapped by the water and flows down the cylindrical 
   compartment to the discharge point.
• The clean gas then flow out at the top of cylindrical compartment

Wet Scrubber
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Titbits

T he practice of indiscriminate 
dilution of sludge is not 

recommended in palm oil mills based on 
many factors not only associated with 
environmental issues but also milling losses.  
Some of the young mill engineers may not 
actually know how excessive dilution of 
sludge is related to milling losses as over-
dilution usually results in a reduction of 
the viscosity of the sludge thus promoting 
the easy separation of the oil from the 
heavy phase. The centrifuge machines or 
any mechanically operated machinery has 
its limitation in its ability to outperform a 
minimum value that is set for a particular 
type of machine like the minimum oil 
loss in the heavy phase for a given set of 
parameters like the g-force associated with 
the high speed machines.   

 In order to grasp the performance of 
a machine we have to find out from the 
machine manufacturer’s performance data 
that should normally be incorporated in 
the machine operational manual, if the 
machine was manufactured by a reputed 
company like Alfa Laval or Westphalia.  Let 
us assume that the performance data stated 
that the oil loss in the heavy phase of  one of  
their particular model is 4% as a percentage 
to dry matter in sludge water that was 
being processed to recover the oil that failed 
to rise up to the top of the clarification tank 
for separation and recovery. If a sludge 
centrifuge is used to recover the residual 
oil that would generally fall  between 5% to 
8% in the sludge tank, some of the oil will 
still remain in the discharge without being 
recovered as the mechanical machines 
seem to impose a limit on the quantity 
that these machines can separate out. It is 
not clearly established what causes this 
limitation on mechanical machines. One 
likely postulation could be the size of the 

oil particles which when falls below a 
certain size are unable to gain the optimum  
buoyancy for rising up in the vertical 
clarifier  or  to remain attached to the lighter 
phase.

 While writing this article the writer had a 
pleasant surprise visit  from a  representative 
of a Korean research body who opened 
up a conversation  about recovery of the 
residual oil that remained non-separable 
using conventional mechanical separation 
systems. When he was told that the oil 
particles below 15 microns are created by 
the mill machinery that operate at high 
speeds and if we can  replace the  turbulent 
flow regime with laminar flow using long 
channels and also use low speed positive 
displacement pumps perhaps we can 
reduce the oil loss in the final effluent to 
very low values. To this suggestion he said 
he already has the nano-technology based 
trapping  system for the capture sub-micron 
size oil droplets. This  did not come as a 
surprise to me as all millers are aware of 
the fact that the conventional mechanical 
devices does not have the capability to 
deal with submicron particles which 
cannot rise up in a clarifier tank using only 
the force of buoyancy. The Korean nano-
based technology was tested in a pilot 
plant and  the results are very promising 
as the residual oil level in the final effluent 
dropped to below 0.1%. The corresponding 
BOD level also of raw effluent dropped 
from  the conventional range of 25 000 mg 
litre-1 to 28 000 mg litre-1  to 1000 mg litre-1 
to 5000 mg litre-1  positively indicating  the 
effectiveness of the oil recovery system. The 
Korean representative also claimed that an 
automatic reversing filter also is used in 
combination with the nano technology as 
well as a solid organic fertiliser plant in  the  
Korean  pilot plant. 

The Hidden Oil Losses in the Palm Oil Mills
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CL Advance Engineering Sdn 
Bhd
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Bruker Malaysia Sdn Bhd

Contact us for more details www.bruker.com/FT-NIR

FT-NIRInnovation with Integrity

FT-NIR Spectroscopy for the 
Palm Oil Industry

 Bruker: The perfect partner for the palm oil industry

 - Dedicated and user friendly TANGO-T spectrometer for the analysis of liquid 
   samples such as crude palm oil, palm olein, RBO and various oleochemical 
   products

 - Multi-purpose MPA spectrometer for both liquid and solid analysis from 
   palm kernel, kernel meals, palm fi ber to various kinds of liquids

 - Process spectrometer MATRIX-F for the multi-point online/inline analysis 
   of liquids and solids

 Why Bruker? 

 - Ready-to-use, precise calibration models for oils and palm products

 - Fully open platform allowing automatic adjustments by the user,  
   full calibration support by local experts available if required

 - Database storage and network control of spectra and methods

 - Robust and rugged spectrometers with “Rocksolid” design

 Benefi ts of Bruker FT-NIR solutions:

 - Reduce chemical analysis by 90%  No more glassware, reagent and 
   waste management

 - Get results both for purchasing and quality control for multiple parameters
    simultaneoulsy in less than a minute

 - Optimize the palm oil production process

Bruker (Malaysia) Sdn. Bhd.

303, Block A, Mentari Business Park
No. 2, Jalan PJS 8/5, Dataran Mentari
46150 Petaling Jaya, 
Selangor, Malaysia

Tel. +60 3 5621-8303
Fax. +60 3 5621-9303
E-Mail: info.bopt.my@bruker.com
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Biotech International Asia Bhd

Biotec manages organic matter and in particular the by-product of tropical agro-industries. 
Our objective is to protect the environment while generating renewable energy (biogas) and 
ensuring sustainable agricultural practices.
We implement projects and operate plants to achieve the hightest level of satisfaction of our 
customers.

Biotec International Asia Sdn Bhd (807700-A)
C-10-2, Block C, Setia Walk, Persiaran Wawasan, Pusat Bandar Puchong 
47100, Puchong, Selangor, Malaysia
T: +603-5879 1410      F:+603-5891 0461     E: malaysia@bio-tec.net
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Excel Air Engineering Sdn Bhd
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Tsubaki Power Technology (M) 
Sdn Bhd

Innovation in Motion
No 22. Jalan Astaka U8/84A, Bukit Jelutong Industrial Park, 
Section U8, 40150 Shah Alam, Selangor, Malaysia.
Tel : 03-7859 8585    Fax : 03-7859 7575

Tsubaki Power Transmission (M) Sdn. Bhd
or called TMYS is a 100% subsidiary of Tsubakimoto 
Chain Co. Japan is a leading manufacturing company 
with strong focus in Malaysia. Our sales and service 
network has a presence is providing the comprehensive 
customer support necessary for today’s competitive  
environment and the ever changing needs of the 
marketplace.

Website : http://tsubaki.sg Email : sales@tsubaki.my

SprocketCam Clutch

Gripper Chain

Pin Oven Chain

Power Transmission Unit Component

Roller Chain

Lambda Chain

Small Size Conveyor Chain

Large Size Conveyor Chain

Heavy Duty Roller Chain

Palm Oil Mill Chain
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Datasheet

 BUNCH  COMPONENTS  
 

Fruit quality Unripe Under-ripe       Ripe   Over-Ripe Aver-
age

Bunch size Small Big Small Big Small Big Small Big

Bunch weight 25.18 44.23 18.96 21.98 19.70 32.20 25.60 27.52 26.92
(%, Wet Weight/bunch)

Spikelet
Stalk

Calyx
Fruit

18.77
9.31
4.69

67.23

19.45
11.89
3.34

65.33

16.92
8.25
3.18

71.65

15.91
7.81
4.27

72.01

22.42
9.83
3.04

64.72

10.94
10.91
3.54

74.60

24.09
11.07
2.71

62.14

15.74
13.67
1.29

69.31

18.03
10.34
3.26

68.38

Mesocarp
Nut

54.48
12.75

46.55
18.68

57.90
13.75

49.47
22.45

54.32
10.40

53.46
21.16

48.94
13.19

45.57
23.74

51.35
17.02

Shell
Kernel

6.41
6.35

10.24
8.44

5.94
7.81

9.81
12.73

4.70
5.70

8.70
12.46

6.20
6.99

17.79
5.95

8.72
8.30

(%, Moisture/bunch)
Spikelet

Stalk
Calyx
Fruit

Total Moisture

12.37
7.69
2.89

24.20
47.15

13.21
9.78
2.05

24.57
49.61

11.32
6.69
1.88

27.13
47.02

10.83
6.32
2.49

23.07
42.71

14.29
7.67
1.64

21.31
44.91

6.95
9.07
2.26

27.22
45.50

15.98
8.98
1.77

21.50
48.23

10.64
11.35
0.81

16.89
39.69

11.95
8.44
1.97

23.24
45.60

(%, Oil/bunch)
Mesocarp

Nut
22.17
0.07

20.13
0.11

28.58
0.04

24.78
0.11

26.09
0.06

23.90
0.05

23.22
0.08

27.36
0.40

24.53
0.12

Total oil 22.24 20.24 28.62 24.89 26.15 23.95 23.30 27.76 24.65
(% Solid/bunch)

Spikelet
Stalk

Calyx
Fruit

6.35
1.61
1.76

20.89

6.12
2.10
1.19

20.75

5.56
1.54
1.29

15.96

5.02
1.48
1.64

24.26

8.09
2.13
1.37

17.34

3.97
1.83
1.26

24.49

7.95
2.07
0.92

17.53

5.01
2.29
0.43

24.82

6.01
1.88
1.23

20.63
Total solids 30.61 30.16 24.35 32.40 28.93 30.55 28.47 32.55 29.75

Source: NG, S B (1993). OER and Milling Losses. Proc. of National Seminar on Palm Oil Extraction Rate: 
Problems and Issues. PORIM, Kuala Lumpur. p. 99-109.
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Eurotech Asia Sdn Bhd
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Sew Euro Drives Sdn Bhd
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For more information, please contact: pipoc2017@mpob.gov.my or 
visit MPOB website at www.mpob.gov.my

14-16 November 2017
Kuala Lumpur Convention Centre,

Kuala Lumpur, MalaysiaMark this date!

See You At:
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ADVERTISEMENT
ue to the increased cost of printing, the advertisement rate is RM 800 per issue for 
an A4 size page of black and white, whereas the cost for colour is RM 1000.  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 follow-
ing at MPOB.

Tel: 03-87694400      Fax:  03-89262971

Dr. Lim Weng Soon  ext: 4406  •  Ir. N. Ravi Menon   ext: 4467 • Lim Soo Chin   ext: 4676 
E-mail:  milleng@mpob.gov.my 

Advertising Schedule for MPOB Palm Oil Engineering Bulletin 

Issue Quarter Deadline for
Registration

Deadline for
Submission of Artwork

120 Jul - Sept 2016 30 Jul 2016 30 Aug 2016
121 Oct - Dec 2016 31 Oct 2016 29 Nov 2016
122 Jan - Mar 2017 30 Jan 2017 27 Feb 2017
123 Apr - Jun 2017 30 April 2017 30 May 2017

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 stamp)

D
#

* Made payable to ‘MALAYSIAN PALM OIL BOARD’.

Advertisement Reply Form received on/after 1 April 2015 will be subjected to 6% Goods and Services Tax (GST) 
as imposed by the Malaysian Government.
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#

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
Bio-compost/biomass/bioproducts
Boiler spares/control/others
Boiler suppliers 
Bunch crushers
Castings
Civil engineering 
Cleaning - general
Condition monitoring/services
Consultancy services/certification
Control/automation/spares
Conveyors/chains/elevators/belts
Dust collectors
Diesel engines/services/spares
Dynamic balancing 
Edible oil processing system
Electric motors/electrical systems
Expansion joints
Fabrication works 

Signature:      

Name:  

Date:                                                                                                          Company stamp
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F

Fans 
Filter press/materials
Fluid control system/couplings
Gaskets/packing materials/seals
Gear boxes
Hardware 
Hydraulic systems/services/spares 
Laboratory analysis
Laboratory equipment
Laboratory fittings and furnitures
Lubricants
Mill machinery/spares
Miscellaneous
Nut crackers
Oil recovery systems
Palm kernel oil crushing plant
Plate heat exchanger
Pollution control/safety systems 
Power plant
Pressure vessels
Processing system

Pumps/services 
Purifiers
Renewable energy
Screw press/parts 
Scrubbers/biogas
Sludge separators/decanters
Steam turbines/generators/spares
Sterilizer/parts
Storage silos
Vacuum pumps
Valves/seats
Water treatment 
Waste water treatment 
Weighing machines
Welding equipments/spares
Wheel loaders/spares 

Advertisement Reply Form received on/after 1 April 2015 will be subjected to 6% Goods and Services Tax (GST) 
as imposed by the Malaysian Government.
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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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Chairman
The Editorial Board
Palm Oil Engineering Bulletin 
Malaysian Palm Oil Board 
P. O. Box 10620
50720 Kuala Lumpur
Malaysia

STAMP
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Eita Electric Sdn Bhd
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Oiltek Sdn Bhd

Total Refining & Full Integrated
Solution In Edible Oil, Non-Edible
Oil And Renewable Energy
Industries Since 1980

Includes Normal Grade Palm Biodiesel, Winter Grade 
Palm Biodiesel, Palm Fatty Acid and High FFA Oil 
Biodiesel Plant, Multi-feedstock Biodiesel Plant, Biogas 
Methane Recovery from POME and Biogas Utilization& 
Energy Generation.

Our latest products in 2016 include the Patented Hybrid 
Crystallizer, Multiple Product Stream, Low Color 
Physical Refining Plant, and Multi- Stock Biodiesel 
Plant.  

Our worldwide Sales & Support representatives are 
present in Bangladesh, Honduras, Indonesia, Myanmar, 
Pakistan, Singapore, Thailand, Venezuela, Colombia 
and China.

Our top notch quality system and benchmark has given 
us positive and continuous testimonies as award 
winners of Asia Pacific Super Excellent Brand 2009, 
Super Outstanding Brand Award 2003, Asia Success 
Award 2013, Asia Top Honesty Enterprise Award 2013, 
Asia Honesty   Product Award 2013, The Most 
Prestigious Brand Award 2015, The Most Prestigious 
Product Quality Award 2015, and The Most Prestigious 
Service Award 2015.

   Indonesia
   India
   Vanezuela
   Thailand
   Columbia

OILTEK is a leading and the first processed 
vegetable oil engineering company incorporated 
and established in Malaysia since 1980, 
specialized in providing a full diversity of industry 
solutions in edible oil, non-edible oil and 
renewable energy. With 36 years of market 
leading track records, Oiltek has successfully 
designed, built and supplied to more than a 
thousand plants operating in 28 countries across 
6 continents worldwide in Asia, South East Asia, 
Middle East, Africa, Central America and Latin 
America. The excellent testimony of our highly 
professional, cost effective, durable and efficient 
designs with excellent support services covered 
in global market place has ensured our 
ubiquitous support at all times. Since 2000, we 
are also the official processing commercialization 
and licensee of Malaysia Palm Oil Board, one of 
the world’s largest research institutions of Crude 
Palm Oil.

We excel and specialize in full design, 
fabrication, retrofit, modification and improvement, 
commission, technical training and installation. 
With the high efficiency and cost effective 
approach, we will ensure it suits our customers’ 
needs.

Our products cover the complete and 
comprehensive wide range in the following 
sectors of the industry:

Includes Physical & Chemical Refining, Solvent 
& Dry Fractionation, Palm Kernel Oil Fractionation, 
Conventional & Cold Neutralization, Batch, 
Semi-Continuous and Continuous Deodorization, 
Hydrogenation, Dewaxing & Winterization, 
Chemical & Enzymatic Inter-esterification, 
Pasteurization,  Low Fat Spreads, Specialty Fats, 
Phytochemical Extraction, Texturization, Margarine, 
Shortening & Pastry Margarine, Cocoa, Gelatin 
Production, Bakery Equipment, Finished Product 
Packaging.

Includes Acidulation, Saponification, Solvent 
Recovery and Rectification, Methyl Ester 

Edible Industry

Non-Edible Industry

Representive Agents:

Renewable Energy

Chamber Representatives:
    Mr. Yong Khai Weng - Director
    Mr. Tai Cheng Huat - Operations
    Mr. P.S Yap - General Manager

Sales Managers:
    Daniel Wong
    SL Song
    VK Lee

Oiltek Sdn Berhad
Lot 6, Jalan Pasaran 23/5, Kawasan MIEL,
40300 Shah Alam, Selangor Darul Ehsan.
Tel: + 603 – 5542 8288     Fax: + 603 – 5541 8288
Email: enquiry@oiltek.com.my

Lester Lim
Cia Cia Cheng


