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he requests for code of   practice (CoP) 
certification  seems to be catching on well 
with millers who realise that sooner or 

later certification of our palm products will 
become a necessity, if not  mandatory, if 
we want to export our products. A number 
of  certifications are already available now 
and some mills have many certifications. 
When MPOB auditors visit such mills they 
find that most of them do comply with  
international requirements. In our code of 
good milling practice, the emphasis is on 
sustainability, food safety and food quality. 
In addition, compliance to all local regulatory 
requirements are  also required. Some mills 
have ISO 14001, EMS 2000, OSAS 18001 and 
loaded with such bullets we find it extremely 
easy to audit such mills.

Any mill wishing to get MPOB certification 
must have the standard operating procedure 
(SOP) to begin with. You do not need a 
specialist to draw that for the mills. A mill 
assistant can be designated to document the 
operating procedure of any station/plant. He 
can observe and with some feedback from the 
operators he can complete the job in a week. 
It is as simple as that and the documentation 
will be original and specifically custom-
made for the mill.

Apart from satisfying the auditors, the 
SOP will be a very useful and powerful tool 
for the proper execution of mill operational 
procedures. In most mills, there is no proper 
system of training given to new recruits ex-
cept the traditional system of following an-
other senior worker who might have been 
practicing wrong procedures all along his 
life.  New workers will be able to pick up the 
job in relatively short time. A written pro-
cedure translated in the worker’s language 
will go a long way in establishing a good 
training system for the workers. The work-
ers also will pick up the right knowledge in a 
significantly short time.

In our auditing method, great emphasis 
is given to sustainability, food safety and 
food quality. Even toilets are inspected 
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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 maintenance.

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.

to ensure that worker’s welfare is not 
neglected by the management. Based on our 
auditing we found the following weaknesses: 
(a) insufficient number of emergency showers 
in strategic locations,  (b) almost all drains 
were found clogged with no evidence to 
indicate that they had been cleared at least 
once a month, (c) no cover for tube lights 
within the mill, (d) oxy-acetylene cylinders 
lying all over the place, (e)  instruments giving 
faulty readings – no calibration done regularly, 
(f) laboratory-used chemicals disposed off  
in effluent ponds and not according to the 
Department of Environment’s  procedures.  
In addition to this, the auditors  would expect 

the mill to be clean in all aspects as millers are 
processing edible products meant for human 
consumption. Ask this question: would any 
one  like the apples to be trampled by the 
tractor wheels and the residue collected to 
make apple jam? It is the same here. The oil 
will  go  into everything we eat.
 

Any of the mill management personnel  
reading  this article and who wish to have 
CoP audit is kindly advised to take into 
account the few points raised here as it will 
help them to know what we are expecting 
from  the millers.
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Recent  Events Contributed by: Noor Asmawati Abd Samad*

* Malaysian Palm Oil Board, P. O. Box 10620, 50720 Kuala Lumpur, Malaysia.

Launching of 
Sustainable Palm Oil 
Co-operative, Kluang 

Utara, Johor
Dato’ Seri Utama Shahrir Abdul Samad, 
Chairman of MPOB, launched the Kluang 
Utara Sustainable Palm Oil Co-operative 
at Kluang, Johor on 6 January 2011.  Tuan 
Haji Idris Omar, the Director of Integration 
Research and Extension Division of MPOB, 
also attended the occasion.

This is the fifth co-operative launched by 
MPOB in 2011, after the launching of two 
co-operatives in Sabah, one in Sarawak and 
one in  Melaka.

The objective of the co-operatives 
is to group the independent oil palm 
smallholders in a cluster to facilitate them 
to increase their  productivity  through 
good agricultural practices and at  the same 
time improve the quality of the fresh fruit 
bunches  to increase their  income within 
the sustainability guide-lines.
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Dialogue between the 
Deputy Minister and 

the Smallholders
The dialogue between Dato’ Hamzah 
Zainudin, the Deputy Minister of 
Plantation Industries and Commodities, 
and the smallholders at Tenang, Johor 
was organised by MPOB on 27 January 
2011.  Tuan Haji Idris Omar, the Director 
of Integration Research and Extension 
Division of MPOB, also attended.

The dialogues with the smallholders 
focused on government assisted schemes 
provided through MPOB namely the 
scheme for crop and livestock integration, 
the replanting scheme and the discount 
for buying motorized cutter (Cantas™) or 
SKIDIC as it is known.

The dialogue also touched on the National 
Key Economic Areas (NKEA) on palm oil 
sector especially on the implementation 
of Entry Point Projects (EPP) on oil palm 
replanting and increasing fresh fruit bunch 
yield.

Launching of the Oil 
Palm Replanting and 

New Planting Schemes 
for Smallholders 

Tan Sri Bernard Dompok, the Minister of 
Plantation Industries and Commodities,  
launched the Oil Palm Replanting 
Scheme and the New Planting Scheme for 
Smallholders at Ranau, Sabah on 31 January 
2011. 

Datuk Siringan Gubat, Member of 
Parliament of Ranau; Datuk Dr Ewon Ebin,  
Minister of Rural Development, Sabah; and 
Datuk Dr Choo Yuen May, Director-General 

of MPOB, as well as Tuan Haji Faimin 
Kamin, District Officer of Ranau, were also 
present.

The government has allocated RM 297 
million between 2011 to 2013 for these 
assisted schemes. Smallholders will receive 
the allocation of RM 7000 per hectare if 
they participate in the Oil Palm Replanting 
or New Planting Schemes.  In addition, 
eligible  smallholders will also receive a 
subsidy of RM 500 per month for two years.

The assistance is intended to boost the 
country’s palm oil production which has 
been identified as one of the NKEA.
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Palm Oil Economic 
Review and Outlook 

Seminar
Tan Sri Bernard Dompok, the Minister of 
Plantation Industries and Commodities, 
inaugurated the Palm Oil Economic Review 
and Outlook Seminar 2011 at the Seri Pacific 
Hotel, Kuala Lumpur on 25 February 
2011. Also there were Dato’ Seri Utama 
Shahrir Abdul Samad, Chairman of MPOB 
and Datuk Dr  Choo Yuen May, Director-
General of MPOB. 

The Seminar was organised to 
highlight the performance of the palm 
oil industry, demand and supply of palm 
oil, labour issues and cost of production. 
It also discussed on the government 
initiatives and schemes to help the 
industry by continuously maintaining its 
competitiveness and sustainability, such as 
the Oil Palm Replanting Scheme and the 
implementation of biodiesel B5 programme.

Conference on New 
Business Opportunities 

in Oleochemicals, 
Biomass and 

Nutraceutical Sectors
The Conference on New Business 
Opportunities in Oleochemicals, Biomass 
and Nutraceutical Sectors was held on 
1 March 2011 at Kota Kinabalu, Sabah. 
The Conference was officiated by Tan Sri 
Bernard Dompok, the Minister of Plantation 
Industries and Commodities. 

The Conference, jointly organised by 
MPOB and POIC Sabah Sdn Bhd deliber-
ated on new technologies, commercialisa-
tion, investment opportunities and imple-
mentation of downstream NKEA palm oil 
projects. The main objective of this inaugu-
ral conference was to promote the interest 
and uptake of downstream industries espe-
cially in oleochemicals and biomass sectors. 

Datuk Raymond Tan, Minister of 
Industrial Development of Sabah; Datuk 
Dr Choo Yuen May, Director-General of 
MPOB; and Datuk Dr  Pang Teck Wa, Chief 
Executive Officer of POIC Sabah Sdn Bhd, 
also attended the Conference.

Launching of MPOB’s 
Farm Mechanisation  
Operators Course

The Farm Mechanisation Operators 
Course for the March Session was officially 
launched by Dr Ahmad Kushairi Din, the 
Deputy Director-General (R&D) of MPOB, 
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on behalf of Datuk Dr Choo Yuen May, the 
Director-General of MPOB, on 8 March 2011 
at Pusat Latihan Sawit Malaysia (PLASMA), 
Keratong, Pahang.

In the March Session, a total of 100 
participants will be trained in farm 
mechanisation practices in the oil palm 
plantations in order to increase labour 
output and reduce labour dependence in oil 
palm field operations.

The Course aims to provide training to 
local youth to become skilled operators 
of farm machinery such as tractor, tillage 
implement, harvesting tools, evacuation 
machines etc. The Course duration is five 
months including one month of industrial 
training at selected estates to expose the 
participants to plantation environment. 

Briefing on the Palm 
Oil Industry and NKEA 

Palm Oil Sector
The briefing on the palm oil industry and 
NKEA in the palm oil sector to Barisan 
Nasional Backbenchers Council (BNBBC) 
was held on 28 March 2011 at the Hilton 
Hotel, Kuala Lumpur. Tan Sri Bernard 
Dompok, the Minister of Plantation 

Industries and Commodities; Dato’ Seri 
Utama Shahrir Abdul Samad, Chairman of 
MPOB; members of the BNBBC  and the 
directors of MPOB were present during the 
briefing. Datuk Dr  Choo Yuen May, the 
Director-General of MPOB gave  the briefing 
which was presided by the Minister. 

The briefing was intended to disseminate 
to the BNBBC the achievement of MPOB 
and the industry, and the eight EPPs 
under the NKEA palm oil sector namely 
Accelerating the Replanting of Oil Palm; 
Improving Fresh Fruit Bunch Yield; Improving 
Worker Productivity; Increasing the Oil 
Extraction Rate; Developing Biogas at Palm 
Oil Mills; Developing Oleo Derivatives; 
Commercializing Second Generation Biofuels; 
and Expediting Growth in Food and Health-
based Downstream Segment.
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2011 MPOB TRAINING PROGRAMME SCHEDULE

CODE 
NO.

TITLE DATE VENUE

A COURSES
1 OIL PALM

Kursus Kemahiran Menggred Buah Sawit
Bil. 1: Wilayah Tengah  7 – 9 Jun  Hotel Le Paris,

Port Dickson
Bil. 2: Wilayah Utara 21 – 23 Jun  Hotel Sunway, 

Butterworth
Bil. 3: Wilayah Selatan   19 – 21 Apr  Prime City Hotel, 

Klang
Bil. 4:  Wilayah Timur 10 – 12 Mei  Hotel Vistana, 

Kuantan
Bil. 5: Wilayah Sabah 26 – 28 Apr  Hotel MB, Tawau
Bil. 6: Wilayah Sarawak 21 – 23 Jun Sibu, Sarawak
Peperiksaan Bil. 16 Sabah September*  *
Peperiksaan Bil. 17 Semenanjung  Oktober*  *

A1.2 Intensive Diploma in Oil Palm 
Management & Technology (IDOPMT)
Semester I
Estate Attachment
Semester II
Estate Attachment
Semester III

 17 Apr – 6 May
7 – 17 May

18 May – 15 Jun
16 – 26 Jun

27 Jun – 16 Jul 

MPOB HQ

A1.3 Kursus Operator Mekanisasi Ladang
Tahap 1 dan 2

Tahap 1 dan 2

 
Mac – Ogos

Sep – Feb 

PULAPES, Keratong

PULAPES, Keratong
A1.4 Kursus Pengurusan dan Penyelenggaraan 

Tapak Semaian Sawit
Bil. 1: Wilayah Sabah 10 – 11 Mei Hotel Sandakan,

Sabah
Bil. 2: Wilayah Timur 12 – 13 Jul FELDA Residence, 

Sg Tekam, Pahang
Bil. 3: Wilayah Utara/tengah  27 – 28 Sep *

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

and Management (DIPOM)
Semester I 
Semester II
Semester III
Exam. Semester III

18 – 26 Jul
6 – 15 Sep
10 – 19 Oct
28 – 29 Nov 

MPOB HQ
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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

2011 MPOB CONFERENCES/SEMINARS

All information are correct as at press time.

A2.2 Kursus Penyelia Bengkel Kilang 26 – 30 Sep MPOB HQ
A2.3 The 25th MPOB Oil Palm Products 

Surveying Course

The 23rd  MPOB Oil Palm Products 
Surveying Examination

27 Jun – 1 Jul

18 – 20 Oct 

Hotel MS Garden, 
Kuantan, Pahang

 Pulau Pinang

A2.4 Kursus Penyelia  Kilang Minyak Sawit 23 – 27 Mei  MPOB HQ

A2.5 Kursus  Pengendali Makmal Kilang 
Minyak Sawit
Peperiksaan

18 – 25 Jul

26 – 27 Jul

MPOB  HQ

MPOB  HQ

A2.6 Cosmetic Course 10 – 14 Oct MPOB HQ

A2.7 Kursus Drebar Enjin 19 – 22 Sep MPOB HQ

B CONFERENCES/SEMINARS
1. Palm Oil Economic Review and Outlook 

Seminar 2011 
25 Feb Seri Pacific Hotel, 

Kuala Lumpur
2. POIC Seminar 1 Mar Sutera Harbour,

Kota Kinabalu
3. PAC Seminar 8 Apr MPOB HQ
4. TOT Seminar 23 Jun MPOB HQ
5. GSAS Seminar  24 Jun MPOB HQ
6. National Seminar on Biogas and Palm Oil Mill 

Effluent Treatment 
6 – 7 Jun Sutera Harbour, 

Kota Kinabalu
7. 2nd International Conference on Tocotrienols and 

Chronic Diseseas 
13 – 14 Jul Wynn, 

Las Vegas, USA
8. International Conference on Oil Palm and the 

Environment 
28 Oct MAEPS Serdang, 

Selangor
9. Third MPOB - IOPRI Seminar 14 Nov KLCC,

Kuala Lumpur
10. PIPOC 15 – 17 Nov KLCC,

Kuala Lumpur
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* Malaysian Palm Oil Board,
 P. O. Box 10620, 50720 Kuala Lumpur, 

Malaysia. 
 Email: andrew@mpob.gov.my

Risk and Crisis Management
Andrew Yap Kian Chung*

alm oil is a prime industry in Malaysia. 
In the year 2010, 17.56 million  tonnes  
of crude palm oil were  produced from 

4.69 million  hectares of  oil palm planted area in 
Malaysia. Export earnings of oil palm products 
were worth RM 49.6 billion. Thus, risk and 
crisis management are vital to minimise the 
loss affecting society, community, environment, 
water and the organisation in the event of an 
unexpected catastrophe.

INTRODUCTION

Risk management involves assessing 
potential threats and finding the best 
ways to avoid those threats whereas 
crisis management is a discipline within 
the broader context of management that 
involves dealing with threats after they 
have occurred and cope with a serious 
situation especially from the moment it first 
occurs to the point recovery procedures 
start. It is probably untrue to say that 
crisis management represents a failure of 
risk management since it will never be 
possible to totally mitigate the chances of 
catastrophes occurring.

RISK MANAGEMENT

Risk is defined as uncertainty as to loss 
or poses a problem to individuals or 
organisations. All people try to avoid risk 
as much as possible or at least to reduce its 
negative consequences. Thus, the specific 
nature of the different types of risk needs to 
be identified and find ways to minimise its 
adverse effects even though not all of them 
can be avoided. There are three common 
ways to classify them.

The first classification of risk involves the 
concepts of pure and speculation risks. Pure 
risk exists when there is uncertainty as to 
whether loss will occur with no possibility 
of gain is presented. Speculative risk exists 
when there is uncertainty about an event 
that could produce either a profit or a loss.

The second classification of risk involves 
the extent to which uncertainty change over 
time. Static risk stems from an unchanging 
society that is in stable equilibrium. 
Dynamic risks are produced because of 
changes in society. Greater dynamic risk 
may increase some types of static risks 
because they are not independent.

The third classification of risk is whether 
it is objective or subjective. Subjective risk 
is essentially the psychological uncertainty 

ABSTRACT
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that refers to the individual or organisation 
mental attitude and state of mind of the 
organisation regarding the outcome of a 
given event. Objective risk is the probable 
variation of actual from expected experience 
which could be observed and precisely 
measured. A risk averter perceives a higher 
degree of risk in a given situation and 
behaving more conservatively compared to 
a risk taker.

Once risk sources have been identified, 
it is often helpful to measure the extent 
of the risk that exists. The chance of loss 
due to peril is dependent on the physical 
hazard, morale hazard and moral hazard 
of the given situation. The degree of risk is 
the range of variability around the expected 
losses which are calculated using the chance 
of loss concept as shown in equation (1).

Degree 
of risk = 

Probable variation of actual 
from expected losses (1)

Expected losses

The degree of objective risk diminishes 
as the number of exposure units increases 
because the law of large numbers states 
that as the number of exposure units 
increases, the more certain it is that actual 
loss experience will equal probable loss 
experience.

Decision need to be made as to how 
the risk should be handled after sources 
of risk are identified and measured. Risk 
management is the process that involves 
the executive function of planning, 
organising, leading and controlling used to 
systematically manage pure risk exposures 
to efficiently minimise the adverse impact 
of losses on the achievement of goals as 
shown in Figure 1.

It is impossible to consciously choose ap-
propriate and efficient methods for dealing 
with risk losses unless the sources of risks 
are recognised. Thus, risk identification 
and evaluation are the most important ele-
ments of the risk management process. Loss 
exposure check-list specifies numerous po-

Figure 1.  Risk management process flow chart.

tential sources of loss from the destruction 
of physical and intangible assets and from 
legal liability to reduce the likelihood of 
overlooking important sources of loss. The 
financial statement method analyses prob-
able risks for each item on the balance sheet 
and income statement of an organisation. 
The flow chart method is very helpful to 
identify sources of risk in the production 
processes.

The severity and frequency of every 
identified exposures need to be estimated. 
Losses that are small in value with frequent 
occurrences should be dealt differently 
from losses that are relatively costly but 
rarely occur. One complicating factor in 
evaluating exposures is that many losses do 
not always result in complete destruction of 

Satisfying?
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the asset involved. Thus, recent appraisals 
of property values and records associated 
with past losses enable the severity of 
losses resulting from a particular peril to be 
estimated accurately.

There are four basic methods in risk 
management techniques. Risk avoidance 
is a conscious decision not to expose to a 
particular risk widely used particularly 
by risk averters. Loss control may require 
technical knowledge of the exposure in 
order to reduce the frequency or severity 
or both of losses associated with risk 
effectively. Risk retention involves the 
assumption of risk and set up adequate 
reserve funds to pay for losses arising out of 
the recognised risks. Risk transfer involves 
payment by transfer or to transferee who 
agrees to assume a risk that the transferor 
wishes to escape due to favourable position 
to use the law of large number to reduce the 
degree of risk thus generate profit.

The selection of appropriate risk man-
agement techniques is a dynamic problem 
because of frequent changes of relevant fac-
tors. Some risks will still be present even if 
substantial funds are spent to reduce loss 
frequency and severity. Risk tolerance must 
be established on an individual basis where 
concepts such as total assets, net worth and 
expected future income are all relevant. 
However, some general guide-lines do exit 
for selecting among available risk man-
agement techniques for a given situation. 
Avoid risks if possible without an adverse 
effect on the goals. Costs and benefits of 
loss control alternatives should be analysed 
and considered for inevitable risks. Risk re-
tention is optimal for losses that have a low 
expected severity whereas risk transfer of-
ten is the option for losses that have a high 
potential severity. Statistical analysis of 
past losses is not the only relevant consid-
erations in deciding between risk retention 
and risk transfer because the appropriate 
mix between retention and transfer is not 
an exact science but an individual philoso-
phy capable of influencing decision.

The final step in the risk management 
process is the implementation and review of 
decisions periodically to assure continued 
appropriateness in relation to overall goals 
and current conditions due to its dynamic 
nature (Greence et al., 1992).

CRISIS MANAGEMENT

The common elements to most definitions 
of crisis are a threat to the organisation, the 
element of surprise, a short decision time 
(Seeger et al., 1988) and the need for change 
because the old system can no longer be 
maintained (Venette, 2003). If change is not 
needed, the event could more accurately be 
described as a failure or incident. Potential 
crises are enormous, but crises can be 
clustered. Lerbinger (1997) categorised 
seven types of crises.

Natural crises, typically natural disasters 
considered as ‘acts of God,’ are such envi-
ronmental phenomena as earthquakes, vol-
canic eruptions, tornadoes and hurricanes, 
floods, landslides, tidal waves, storms and 
droughts that threaten life, property and 
the environment itself.

Technological crises are caused by human 
application of science and technology. 
Technological accidents inevitably occur 
when a complex technology and coupled 
with a system malfunction as a whole 
end up as technological breakdowns. 
Some technological crises occur when 
human error causes disruptions. In such 
cases, people tend to assign the blame to 
technological disaster because technology 
is subject to human manipulation whereas 
they do not hold anyone responsible for 
natural disaster. When an accident creates 
significant environmental damage, the 
crisis is categorised as mega damage.

Confrontation crises such as boycotts, 
picketing, sit-ins, ultimatums to those 
in authority, blockade or occupation of 
buildings, and resisting or disobeying 
police occur when discontented individuals 
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or groups fight against businesses, 
government and various interest groups 
to win acceptance of their demands and 
expectations. 

Crisis of malevolence occurs when 
opponents or miscreant individuals use 
criminal means or other extreme tactics for 
the purpose of expressing hostility or anger 
towards, or seeking gain from a company, 
country or economic system, perhaps with 
the aim of destabilising or destroying it. 
Work-place violence crises occur when an 
employee or former employee commits 
violence against other employees on 
organisational grounds. 

Crises of organisational misdeeds occur 
when management takes actions it knows 
will harm or place stakeholders at risk 
from harm without adequate precautions 
(Coombs, 1999). Lerbinger (1997) specified 
three different types of crises of organisa-
tional misdeeds. Crises of skewed manage-
ment values are caused when managers fa-
vour short-term economic gain and neglect 
broader social values and stakeholders oth-
er than investors. This state of lopsided val-
ues is rooted in the classical business creed 
that focuses on the interests of stockholders 
and tends to view the interests of its other 
stakeholders such as customers, employ-
ees and the community. Crises of decep-
tion occur when management conceals or 
misrepresents information about itself and 
its products in its dealing with consumers 
and others. Crises of management miscon-
duct are due to deliberate immorality and 
illegality.

Rumours are false information about 
an organisation or its products that could 
create crises hurting the organisation’s 
reputation. 

Organisational crisis is defined as 
any emotionally charged situation that 
once it becomes public, invites negative 
stakeholder reaction and thereby has the 
potential to threaten the financial well-
being, reputation or survival of the firm 

or some portion thereof. Two primary 
types of organisational crisis have been 
identified (James, 2007). Sudden crises are 
circumstances that occur without warning 
and beyond an institution’s control. 
Consequently, sudden crises are most often 
situations for which the institution and its 
leadership are not blamed. Smoldering 
crises begin as minor internal issues then 
develop to crisis status due to negligence. 
The leaders are blamed for the crisis and 
its subsequent effect on the institution in 
question. 

Crisis management is the process by 
which an organisation deals with a major 
unpredictable event that threatens to harm 
the organisation, its stakeholders, or the 
general public. It consists of:

• methods used to respond to both the 
reality and perception of crises;

• establishing metrics to define what 
scenarios constitute a crisis and should 
consequently trigger the necessary 
response mechanisms;

• communication that occurs within 
the response phase of emergency 
management scenarios; and 

• crisis management plan deals with 
providing the best response to a crisis.

The credibility and reputation of 
organisations is heavily influenced by 
the perception of their responses during 
crisis situations. The organisation and 
communication involved in responding 
to a crisis in a timely fashion constitute 
a challenge in businesses. There must 
be open and consistent communication 
throughout the hierarchy to contribute to 
a successful crisis communication process. 
Preparing contingency plans in advance 
that help decision-makers to consider the 
short-term consequences and the long-
term effects of every decision as part 
of a crisis management plan is the first 
step to ensuring that an organisation is 
appropriately prepared for a crisis. The plan 
should clearly stipulate that the only people 
to speak publicly about the crisis are the 
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designated persons such as the company 
spokesperson or crisis team members and 
should indicate how quickly each function 
should be performed. Working with speed 
and efficiency is important because the first 
hour after a crisis breaks out is the most 
crucial. When preparing to offer a statement 
externally as well as internally, information 
should be accurate. Providing incorrect or 
manipulated information has a tendency 
to backfire and will greatly exacerbate the 
situation.

Structural functional systems theory ad-
dresses the intricacies of information net-
works and levels of command making up 
organisational communication. Diffusion 
of innovation theory describes how inno-
vation is disseminated and communicated 
through certain channels over a period of 
time. Diffusion of innovation in communi-
cation occurs when an individual commu-
nicates a new idea to one or several others. 
At its most elementary form, the process 
involves an innovation, an individual or 
other unit of adoption that has knowledge 
of or experience with using the innovation, 
another individual or other unit that does 
not yet have knowledge of the innovation, 
and a communication channel by which 
messages get from one individual to anoth-
er connecting the two units.

Successfully defusing a crisis requires 
an understanding of how to handle a 
crisis before it occurs. The art is to define 
what the crisis specifically is and what has 
caused it. There are five phases of crisis 
and each phase contains an obstacle that 
must be overcome which require specific 
crisis leadership competencies of integrity, 
positive intent, capability, mutual respect 
and transparency to improve the trust-
building process of the organisation 
structure and operations (James, 2007). 

Signal detection is the stage in a crisis in 
which leaders should sense early warning 
signals that suggest the possibility of a crisis 
via sense-making and perspective-taking 
point of views.

Preparation and prevention stage is 
when crisis handlers begin preparing 
for or averting the crisis that had been 
foreshadowed in the signal detection stage. 

Containment and damage control 
stage is usually the most vivid to limit the 
reputational, financial, safety and other 
threats to firm survival. Crisis handlers 
work diligently during this stage to bring 
the crisis to an end as quickly as possible 
to limit the negative publicity to the 
organisation, and move into the business 
recovery phase. Four rules need to be 
obeyed which are act quickly and decisively 
to avoid worsening the situation, put 
people first because the lives of customers 
and employees cannot be recouped, show 
indication that crisis is taken seriously and 
communicate liberally to counter rumours 
and speculation (Rahimah Yeop, 2010).

Business recovery stage is when crisis 
handlers engage in continuity planning and 
actively pursue organisational resilience so 
that it enable organisations to carry on with 
their business in the midst of the crisis while 
simultaneously planning on how to recover 
from the damage the crisis had caused.

Institutional memory creates a record for 
the future. Organisational decision-makers 
could adopt a learning orientation and use 
prior experience to develop new routines 
and behaviour that ultimately change the 
way the organisation operates in the wake 
of a crisis. 

CASE STUDY – THE PALM OIL 
INDUSTRY

In the year 2010, 16 993 717 t of crude 
palm oil has been produced from 4 846 822  
ha of oil palm planted area in Malaysia. 
Export earnings of oil palm products were 
worth RM 59.77 billion (MPOB statistics). 
If the palm oil industry is subjected to any 
risks, it will directly or indirectly affect the 
livelihood of a large number of workers and 
stakeholders. 
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DISCUSSION AND CONCLUSION

The process flow diagram shows that risk 
of equipment break down exist and will 
disrupt the milling process anytime when 
that occurs. The frequency of occurrence of 
such risk is higher in old mills compared 
to new mills and when the cost of repair is 
relatively small. Thus, risk retention is used 
by most of the palm oil mill management. 
Routine maintenance is being practiced to 
reduce the frequency of the risk occurrence.

The mill building exposes to the fire, 
lightning and other risks. The mill workers   
expose themselves  to all kinds of accidents 
in their  work-place. These risks seldom oc-
cur but may be very costly once it happens. 
Thus, risk transfer is the appropriate option 
by subscribing fire and lightning insurance, 
workers’ compensation insurance from So-
cial Security Organisation, PERKESO etc. 
Some of these  are made compulsory by 
legalisation such as the motor vehicle ac-

cident insurance applied to those lorries 
transporting fresh fruit bunches from plan-
tations to the mills and crude palm oil from 
the mills to refineries (Figure 2).

The palm oil mill effluent (POME) 
usually has biological oxygen demand 
(BOD) of 30 000 ppm and need to be treated 
to 100 ppm with a proposal for further 
reduction to 20 ppm before it is allowed to 
discharge into  water source. The risks of 
treatment system failure exist which will 
pollute and contaminate the environment. 
Thus,  risk avoidance has been practiced by 
limiting the mill locations via legalisation.

Figure 3 shows the CPO market price 
profile. It was never  predicted before that 
CPO  price will drop drastically  to about 
RM 600 t-1 with high stockpile 10 years ago. 
The palm oil industry was facing serious 
storage problem while suffering painful 
loss. Thus, a crisis was triggered that 
needed to be addressed as soon as possible.

Figure 2.  Palm oil mill process flow schematic diagram.

incine-
rator
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The first action was to reduce the palm 
oil stockpile by burning CPO  in the boiler 
to generate electricity, and at the same time 
replanting  palms which were more than 25 
years old.

The second strategy was to find new 
uses of palm oil. The biodiesel project was 
identified as a feasible project. At the same 
time, work has been going on for diesel 
blending as part of our commitment  for the 
promotion of renewable energy which is a 
popular topic at that moment.

The   efforts stated  have helped  the CPO 
price to go up to a profitable level after a 
brief spell of the crisis. The resolution of the 
crisis provided a crisis management plan 
so that if such risk occurs again in future, 
appropriate remedy actions are ready in 
place.
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INTRODUCTION

he contents of this article are 
intended to offer to the industry 
discussions of some imaginary mill 

design concepts that should not be taken 
too seriously as they are far from perfect. 
It may even be qualified to be termed 
idiosyncrasy but even then it will still serve 
the purpose of  tickling  the intelligence 
of our mill engineers who are no doubt 
quite innovative. This is only a simple 
offshoot from the mind of a palm oil mill 
engineer based on his years of experience 
in the industry reinforced by his research 
exposure in the Malaysian Palm Oil Board, 
a combination very few people will have 
the opportunity to be blessed with. When 
writing this article, I tried my best to totally 
remove all the knowledge I have on existing 
methods of milling operation to prevent 
my current thinking from being skewed 
towards it. Perhaps this exercise itself may 
merit the credentials of a research work. In 
order to simplify this exercise, the system 
boundary and mill compound fencing shall 
be the same so that activities outside the 
mill like plantation operation and effluent 
treatment may be excluded.

* Malaysian Palm Oil Board, P. O. Box 16020, 
 50720 Kuala Lumpur, Malaysia. 
 E-mail: nravi@mpob.gov.my

Future Milling Concepts or Idiosyncrasies? - Part I
N Ravi Menon*

PROCESS STEPS

FFB Weighing Bridge

Can we do away with weighing? 
Probably not, as this weight is the basis 
for many computations including the very 
important oil extraction rate (OER). There 
is room for improvement like automatic 
data capture by the mill computer. The 
fresh fruit bunch (FFB) consignment lorry 
driver can carry an electronic card with 
information on the lorry, the field number, 
estate and bunch numbers, etc. that when 
swiped will transfer data to the mill 
computer. Simultaneously the data can be 
transmitted to the estate where the data can 
be processed. The crop quality data can also 
be transferred to the card by the crop quality 
checker using a small computer.  During 
weighing out, the card can transfer crop 
quality data into the mill computer system 
to make the transaction complete. This way 
there is no manual input of data except the 
crop quality data and the information is 
instantly transferred to the estate. Similar 
systems can be organised for crude palm oil 
(CPO)  and palm kernels.

Loose Fruit Segregator

It is pointless to torture the loose fruits 
in a thresher. It has no business to be in 
there. Many mills have devised systems 
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to separate loose fruits from bunches but 
for some reason they failed to attract the 
industry despite consensus by some millers 
that loose fruit segregation to bypass the 
thresher has its merits. If the segregation is 
done in the estate like packing them in poly 
propylene bags which used to be the norm 
during the early days of the industry, the 
problem would have been solved amicably. 
As the fruits were hand picked they used 
to be free from trash. Now with shovel 
scooping of fruits they carry along with 
them substantial amount of sand as well; 
certainly not a satisfactory approach. As  a 
lot of trash accompany the bunches there is a 
great advantage in cleaning them before the 
commencement of process operation. This 
applies for loose fruits as well. Therefore 
what is required is a system that can clean 
and segregate the loose fruits from bunches. 
Water washing is a popular way of doing 
this but will introduce a large quantity of 
effluent and hence is not practical. What 
if bunches together with loose fruits are 
allowed to roll on an inclined belt and land 
on a vibrating grill with sufficient gap for 
the loose fruit to slide through?  The grill 
also can be fitted with a  powerful air blast 
system with air velocity of about  25 m-1  

(need to evaluate this by trial and error) 
so that some fruits also can be forcefully 
detached.  It is shown in Figure 1.

Bunches can be transferred to thresher 
units, while the loose fruits also can be 
transported separately to the cages where 
it can be evenly distributed. This treatment 
should ensure the removal of the trash and 
at the same time separation of the loose 
fruits from bunches. The sketch may not 
give the exact process flow but suffice to 
demonstrate the principles involved.

Sterilization/ Cooking
 

Cooking is an important process 
parameter as insufficient cooking will affect 
oil extraction rate. When steam is admitted 
in a conventional horizontal sterilizer,  it 
does not occupy the entire space in it due 
to the presence of large quantity of air 
within it. This air is indeed something 
which interferes with the cooking process. 
Every engineer knows only too well that 
air is a poor conductor of heat and despite 
that knowledge it is surprising that over a 
period of many decades now, the industry 
has not made any inroads solving this 

Figure 1. Loose fruit segregator.

see page 31
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seemingly simple and technically essential 
full de-aeration from the steriliser chamber 
so that our sterilisation is unaffected by the 
impact of Dalton’s Law of Partial Pressures. 
There are many ways of doing this but 
probably the best is the air ejector system 
normally used for water de-aeration. It is 
shown in Figure 2.  The present de-aeration 
system can be modified so that steam can 
be used to create a vacuum and de-aerate 
the steriliser. This requires higher pressure 
steam like 20 barg. But large quantities 
of low pressure steam like the steriliser 
exhaust steam may still be able to de-aerate 
the steriliser. No one seems to have tried 
it out. The proposed system is shown in 
Figure 2.

The above concept probably could help 
to tickle the imagination of young engineers 
who would like to be the architect of future 
processing systems. It would be ludicrous 
for us to conclude that the processing 
technology has reached its zenith with no 
room for any further advances and in 100 
years from now it will remain unchanged.   

Effective de-aeration of the steriliser 
will be of immense help in ensuring 
fruit detachment. Bunch crushing and 
double stripping is akin to fighting the 
consequences of an erratic cause which is 
improper sterilisation. This again can be 
traced to poor sterilisation resulting from a 
low effective steriliser pressure caused by 
the partial pressure of air and steam which 
drags down the saturation temperature 
of the steam to possibly below 130oC. For 
proper sterilisation the recommended 
temperature is 130oC for a minimum period 
of 30 min. If we install a thermometer on 
the steriliser perhaps we can get a better 
glimpse of the temperature profile in the 
steriliser.  Some mill have done this. 

The water filled vertical or spherical 
sterilisers may be able to create a partial 
vacuum when the water is discharged from 
the bottom without any external aid. The 
principle is sound but the possibility of 
the generation of additional effluent could 
negate the advantages. But it is worthwhile 
to have a serious look at this.

Figure 2. Untested conceptual systems - for mental exercise.

from page 26

for initial
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Threshing

Threshing has undergone two design 
changes: (a) beater arms and (b) rotating 
drums. Rotating drum lets bunches drop 
six times with each drop moving bunches 
forward by about 30 cm (1 ft). If the drum 
is overloaded they may absorb more oil 
than they should resulting  in high oil losses 
in empty fruit bunch. So as the present set 
has a weakness that will cause oil losses we 
need to look at another way of stripping 
bunches. In the rotating drum stripping 
bunches are lifted about three-quarter 
way up and dropped. Look at some new 
concepts.

Horizontal mechanical flinger (HMF). 
If we feed bunches at one end of a 
rectangular metal chamber and they are 
thrown mechanically say at 45oC  to the 
opposite side and this bouncing action 
across the wall  is repeated  six times the 

stripping action could achieve the desired 
results with probably less oil absorbed by 
empty fruit bunches. The stages could be 
increased until all bunches are stripped. A 
scrapper bar chain conveyor at the bottom 
could evacuate bunches while free fruits 
could drop into a screw conveyor located 
underneath. 

The flinger mechanism can be designed 
using two sets of cam shafts driven by 
geared  motors mounted on the sides  and 
their motion could be synchronised. A 
rough concept sketch is shown in Figure 3. If 
the velocity of the projectile is high perhaps 
even three flings should be able to give an 
efficient stripping. 

Vertical gravity flinger (VGF). If bunches 
are allowed to forcefully  drop through 
a  vertical ducting having some side 
obstructions on its path bunches can be 
stripped. The drop may be given an initial  

Figure 3. A mechanical bunch flinger showing the trajectory of bunches.

ELEVATION

PLAN
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mechanical fling followed by gravity feed 
at an angular direction so that bunches 
will be hurled from one side to the other 
gradually dissipating the potential energy 
as bunches descend down. The expected 
height of the ducting is 6 cm to match the 
drop in a rotating drum system.  It would 
be a good idea to  impart  a mechanical 
boost to bunches as they enter the flinger so 
that much of the stripping will take place 
at the first few stages.  This is shown in 
Figure 4. 

Figure 4.  A vertical gravity flinger showing the 
trajectory of  bunches.

Figure 5.  Centrifugal mechanical flinger.

Centrifugal mechanical flinger (CMF). This 
is quite similar to the chicken de-feathering 
device used by the poultry farm. It is shown 
in Figure 5. 

In the CMF system driven by a motor, 
bunches are fed at the annular space 
surrounding the motor and they are hurled 
at the wall of the flinger at a high speed 
resulting in complete stripping of bunches 
with one throw. The speed has to be adjusted 
to give optimum performance. If there 
are still a high percentage of unstrapped 
bunches they may have to go through 
a second stripping action. The CMF is 
bound to occupy a large space. The overall 
diameter may be expected to even reach 
3 m. There is certain level of flexibility in this 
with regard to performance improvement 
by simply altering the speed of the motor. 
Worth trying it out.
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Mongana Basics: Part 24 - General Conclusions**
N Ravi Menon*

* Malaysian Palm Oil Board, P. O. Box 16020, 50720 
Kuala Lumpur, Malaysia.

 E-mail: nravi@mpob.gov.my

**Continued from p. 51 of  Palm Oil Engineering 
Bulletin Issue No. 97. 

he results of four years of research 
can be considered as extremely 
satisfactory. They are reviewed below.

Oil Received at the Factory

The assessment of mill  efficiency 
through analysis and  accurate determina-
tion of losses occurring at the various stag-
es of the process is preferable to the use of 
the oil content of bunches as determined 
by bunch analysis.  It follows that control 
of fruit bunch ripeness becomes necessary.  
This control is based upon the number of 
detached fruits from or on the number of 
empty sockets found on bunches upon re-
ception at the mill.

In the estimation of losses, basculators 
are used for the measurement of losses.  
They can also be used for the measurement 
of effluents, nuts as well as kernel 
production.  The determination of the oil 
content of wastes (stalks, fibre, nuts and 
sludge) can be carried out by the so called 
azeotropic method.

T The oil content of bunches can be 
computed from the losses and the extraction 
ratio. 

Sterilisation

The study of the mechanism of sterilisa-
tion has made it possible to determine the 
operating conditions leading to perfect 
stripping and optimum conditioning for 
subsequent treatment of the digested mash 
and the nuts.  Sterilisation consists in main-
taining  bunches at a specific temperature 
for a specific period of time.  In order to 
attain that temperature within a relatively 
short time, special precautions should be 
taken.  In practice, they are linked to de-
aeration, which can be achieved by steam 
sweeping, multiple pressure releases (mix-
ing and diffusion) and by continuous steam 
bleed off during sterilisation. The rate of 
penetration of heat is highest when these 
procedures are combined. 

Extraction

Extraction depends primarily upon the 
fruit composition, that is the proportion 
of pericarp in the fruit.  In the case of a 
pericarp content of 40%, the centrifugal 
extraction process leads to poor efficiency 
and it does not seem possible to improve it 
in a simple way.  The wet extraction process 
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gives a good efficiency with this type of 
fruit.   In the case of a pericarp content 
ranging from 50% to 60%, the centrifugal 
extraction process permits under well 
defined condition to obtain a press cake of 
low oil content. 

In the case of fruit with a high 
pericarp content, particularly the latest 
selections of S x P (Dura x Pisifera), the 
continuous press is the preferred choice. 
The optimum operating conditions were 
determined.  The advantages of this over 
other extraction processes are numerous: 
very high throughput, reduced floor space 
requirement, improved rate of extraction, 
low and steady power consumption, and 
very low labour requirement.  The chief 
disadvantage is the overriding need for 
the centrifugation of part or the whole of 
the crude oil.   Moreover, the wear of the 
continuous press is relatively severe; efforts 
are being made, in collaboration with the 
fabricator  to improve its wear resistance. 

At the beginning of the research work, 
there were no mills equipped with continu-
ous presses.  At present, several large capac-
ity machines of this type have been or are 
being installed.  It is anticipated that, in the 
near future, the processing capacity in the 
mills of cooperative members will approxi-
mate 150 t of FFB per hour corresponding to 
the production by this process of about 30 t 
of clarified oil per hour.

Clarification of Crude Oil

The technique of clarifying  crude oil, 
omitting the intermediate settling step was 
developed.  The process is likely to have 
a bright future.  It makes it possible to 
produce oil of first class quality and can be 
completely automatic. 

A sand cyclone for crude oil or for sludge 
ex-settling tank was developed.  It enables 
the almost complete removal of sand from 
the liquid phase without significant loss of 
oil.  It was absolutely necessary to develop 

the cyclone in order to reduce the wear 
of the sludge centrifuges.  Several  sand 
cyclones are already in use or are being 
installed in a number of mills.

The screening of crude oil is usually 
performed with screen vibrating in the 
vertical plane.   It was also carried out 
with screens vibrating horizontally.   The 
advantages of the latter are lower cost 
and reduced floor space requirement.  
The efficiency of these screens is quite 
comparable to that of the conventional 
types.

It was found possible to increase the 
capacity of the drier considerably by the 
dispersion of the oil to an electrically driven 
disc. It was also possible to prove that 
the rehydration of oil is practically nil in 
industrial practice and that, in any event, 
it is negligible during the time elapsing 
between production and reception at 
Leopoldville. Rehydration of oil thus results 
necessarily from accidental ingress of water. 

Quality of Oil

The mechanism of the post-extraction 
increase in acidity which had been already 
investigated in 1951, was completely 
elucidated whilst measures capable of 
preventing hydrolysis or slowing it down 
were evolved.

Drying by forced air draught is the most 
efficient technique for industrial applica-
tion, the practical advantage of dehydration 
was already highlighted in recent years. In 
1955, the increase amounted only to 0.16%.  
More than 80 000 t produced by members 
of the cooperative are now dried at the pro-
duction centre. 

Extremely fast acidification of a 
type different from the spontaneous 
autocatalytic hydrolysis has been observed.  
It has been  established that the reaction was 
of biochemical origin.  A highly lipolytic 
microorganism (Candidum Geotrichiun 
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Link) is responsible for it.  The organism 
reproduces itself in oil laden with nutrients 
(impurities and moisture). 

This form of hydrolysis can be stopped 
by sterilisation or filtration of the oil.  The 
oxidation of oil was studied.  Under present 
conditions, the degree of oxidation does 
not appear as an industrial criterion of the 
quality of oil provided it does not exceed 
certain limits which are actually hardly 
ever reached in practice. The market 
may however become more selective in 
future and it will be possible then to lower 
the peroxide value of oil by chemical 
deperoxidation (use of reducing agents). 

Processing of Nuts

The conditions of nut processing were 
studied.  Information was made available as 
a result on the most suitable layout to be ad-
opted for a standard kernel plant.  The im-
portance of sterilisation was clearly estab-
lished.  An adequate treatment of the bunch-
es permits to do away with the autoclaving 
and/or the drying of nuts prior to cracking.  

The cracking of tenera nuts was studied 
in detail.  Crackers of special design (vertical 
shaft, increased distance between rotor and 
cracking ring) lead to higher efficiency. 
The so called ‘nut orientation’ cracker has 
been selected by a number of mills dealing 
mostly with tenera material.

The first hydrocyclone made for the 
separation of the cracked mixture was de-
veloped at the instigation and with the col-
laboration of CCCI at Staatsmijnen.  It was 
installed at Mongana where its advantages 
were demonstrated. The pneumatic clean-
ing of the cracked mixture was incorporat-
ed in the equipment.  It is of great practical 
interest, particularly in the case of the pro-
cessing of tenera materials. 

Finally, a kernel plant of new conception, 
without grading of either the nuts of the 
cracked mixture was constructed.  The plant 
consists of four hydrocyclones separating 
the kernel, shell and the uncracked nut.   
Equipped with an orientation cracker and 
a pneumatic cleaner, the plant operates at 
a capacity in excess of 3 t of nuts per hour 
with an efficiency of more than 98%.

Utilisation of the Stalks  

Owing to their morphology, the stalks 
constitute a low heat fuel burning with 
poor efficiency.  The different techniques 
were used to improve combustion 
efficiency: the shredding/drying process 
and the gasification process.  The first of 
these makes it possible to use slices of stalk 
on the grate of furnaces designed for fibre 
and shell.  Gasification requires a special 
pre-combustion chamber but permits 
continuous burning of the stalks.  Fitted 
with induced draught this type of furnace 
has given excellent rates of evaporation.  
The use of stalks will probably become 
a necessity when factories process tenera 
crop exclusively in continuous presses.  
Owing to the composition of the tenera 
fruits, the amount of shell available as fuel 
is hardly half of that recoverable from an 
equivalent tonnage of dura fruit. Moreover, 
in the continuous press extraction process, 
one-third of the fibre is lost into the crude 
oil.  To illustrate the seriousness of the 
problem, mention is made of the fact 
that the processing of 1 t of bunches by 
the continuous press process requires 
approximately one million calories.  These 
may be provided in equal proportions by 
the stalks, fibres and the shells, the total 
number of calories available therefrom 
being of the order of 11 000 000 calories. 
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APPENDIX 1

Elimination of Sand 

The wear caused by sand to oil mill 
equipment is extensive.  Damage is 
particularly serious in mills dealing with 
fresh fruit bunches (FFB)  which contain 
relatively more sand than detached fruits.  
The same remark applies to detached fruits 
delivered together with bunches (by estates 
or smallholders) which may contain several 
percentage units of sand (as much as 20% 
sand was recorded in some deliveries).  
The wear caused by sand, that is abrasion, 
is particularly noticeable in fruit screw 
conveyors, digesters, presses and sludge 
centrifuges.  The following gives an idea of 
the extent of abrasion: in a specific instance 
(Titan semi-continuous centrifuge) the loss 
of metal (stainless steel) was recorded to be 
0.1 µm hr-1.

Although fibre and cellular debris have 
been proved to be capable of wearing metal 
(wear of cyclones, ducts and depericarper 
fans), sand is chiefly responsible for the 
various cases of abrasion recorded. 

A study has therefore been made of the 
de-sanding of:

• fresh and sterilised bunches and fruits; 
and

• crude oil.

Removal of Sand from FFB

The sand contaminating FFB cannot be 
completely removed by water sprayed over 
a heap of bunches. Even when powerful 
water hoses are used, de-sanding is far from 
perfect except for the top layer of bunches 
directly subjected to the mechanical effect 
of the water-spray.

Removal of Sand from Fresh Detached 
Fruit

Pneumatically.  The pneumatic separation 
of impurities made up of sand, calyx leaves 
and fibrous strands can be easily achieved.  
Sand is almost completely eliminated by 
a stream of air of approximately 10 m 
s-1 velocity.  Only sand attached to wet 
bruises of the fruit cannot be separated 
pneumatically (a portion of the fruit is 
blown away when the air velocity reaches 
16 m s-1). 

Hydrocyclone.  The results are excellent.  
Specially prepared mixes of 50 parts of fruit 
were experimented upon.  The separation 
of the heavy constituent is achieved 
quantitatively.  The treatment is however 
fairly rough and  a large number of fruits 
are bruised as a result of friction in the 
ducts and pumps.  It could be envisaged to 
line the surfaces in contact with the fruits 
with rubber or plastic material.  The loss of 
oil is practically nil.

Screening and water spraying.  Screening 
was carried out through a screen vibrating 
horizontally.  The treatment does not bruise 
the fruit and, if a thin layer is maintained 
on the screen, leads to very effective sand 
removal.  Water spraying is useful in 
eliminating sand stuck to the fruit.  In this 
technique, it must be ensured that no more 
than a mono-layer of fruits is maintained on 
the screen.  The treatment does not however 
eliminate calyx leaves, leaflets, etc. which 
show a tendency to accumulate at the fruit 
outlet. 

Sand Removal from Sterilised Fruit

The three  procedures described in 
preceding paragraphs were used on 
sterilised fruits coming out of the thresher.

The pneumatic separation removes the 
calyx leaves of the fruit.  This was in fact, 

APPENDICIES 
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the object of the experiments.  The clogging 
of the equipment is very fast and de-
sanding is far from being completed (vide 
separation of impurities in Appendix 2).

Through its intense mechanical effect, 
the hydrocyclone bruises fruits extensively 
and induces a loss of oil but all the sand is 
removed as in the case of the fresh fruit. 

Screening combined with water spraying 
gave fairly encouraging result at Mongana.  
The technique is under test at industrial 
scale in Bosondjo. 

The spray water collected in the small 
scale trials (1 t of fruit) contained very 
little oil. Parthenocarpic fruits however go 
through the screen perforations (14 mm 
holes) and are lost in the wash water.

Finally, at laboratory scale, sand was 
removed from a few kilogrammes of fruit 
by soaking in water at 95°C stirred gently to 
induce superficial washing. The technique 
enables complete separation of sand, 
inclusive of that embedded in the deep 
bruises of the fruit.  Solutions containing a 
surfactant (0.1% AAS) were also used in the 
washing process.

Table 1 gives the silica content (SiO2) of 
the pulp derived from a sample of sterilised 
fruit (after the thresher) separated into the 
following fractions:  

• un-bruised fruits; 
• bruised fruits; and
• impurities.

TABLE 1. SILICA CONTENT (SiO2) OF THE CONSTITUENTS OF THE STERILISED FRUIT

Control 
unwashed 

Fruit washed with 
water 

Fruit washed with water 
containing 0.1% of AAS

Un-bruised fruit
Bruised fruit
Impurities 

0.49
1.49
1.67

0.24
0.25
0.25

0.15
0.18
0.11

Note: Fibre after through oil extraction and washing contained 0.23% of SiO2

The removal of sand from sterilised fruit 
as it comes out of the stripper is therefore a 
distinct possibility.  It is possible to visualise 
an apparatus for fruit immersion fitted with 
forced circulation of water with subsequent 
separation of the fruit and the sand either 
statically or by hydrocyclone.  Water and a 
small quantity of oil therein (without sand) 
can be recycled.  

Removal of Sand from Crude Oil

Static de-sanding.  In view of the fast rate of 
settling of sand in crude oil, a step settling 
table was constructed (Figure 1a).  It consists 
of eight  steps of dimension 500 x 700 mm.  
The baffles are mobile to facilitate cleaning 
(Figure 1b).  The first trials were made with 
four steps only and at a throughput of 1500 
kg of oil per hour.  It was observed that a 
further few minutes settling of the  de-
sanded oil led to additional separation 
of a substance containing a large amount 
of SiO2.  At the throughput mentioned 
above, the first three  steps fill up with sand 
visible to the naked eye.  In the steps four 
and eight,  the presence of sand can be felt 
between the fingers. 

 
The apparatus has made it possible to 

remove approximately 100 g of silica per 
tonne of crude oil from a continuous press 
(100% dilution).  The de-sanded crude oil 
contains SiO2  in the same amount as is 
normally found in cellular debris, in other 
words the free sand has been completely 
eliminated. The drawbacks of the apparatus 
are: very low hourly throughput, difficulty 



PALM OIL ENGINEERING BULLETIN NO. 9842

Feature Article

in cleaning it in spite of the removable 
baffles (oil must first be flushed by 
displacement with water) and finally the 
difficulty in levelling it.   In contracts, it is 
a very simple design and does not cost very 
much. 

Sand removal by hydrocyclone.  In view of 
the efficient separation of sand achieved 
through the use of a hydrocyclone, the 
technique was applied to crude oil.  A 
cyclone with adjustable or interchangeable 
elements (height of the cylindrical part, 
diameter of the underflow outlet, height 
of the overflow tube, crude oil inlet, de-
sanded oil outlet) has enabled cyclones of 
various capacities to be constructed.  They 
were tested with crude oil to which were 
added very large amounts of sand (100 kg 
of earth for instance per tonne of crude oil). 

Figure 1a.  Step desanding installation – width 70 mm capacity 2 t hr-1.

Figure 1b.  Detail of removable baffles.

Sand removal is very effective.  The treated 
crude oil is found to contain only 0.04% of 
SiO2 originating almost exclusively from 
the intracellular silica of the impurities of 
oil.  Under favourable operating conditions, 
the loss of oil in the underflow (containing 
sand) is 0.02% of the total oil when dealing 
with sludge and 0.05% to 0.08% when 
dealing with crude oil, sand cyclones of 12 t 
hr-1 capacity must operate under a  pressure 
of 1.5 kg cm-2 to 2 kg cm-2 at the inlet.  In the 
case of large cyclones (up to 50 m3 hr-1), the 
pressure should range from 1.0 kg cm-2 to 
1.5 kg cm-2.  The feed must match the rated 
throughput closely.  If it is below that level, 
the sand cyclone does not operate properly.  
The liquid is entirely evacuated through the 
underflow entailing heavy losses of oil.  The 
temperature of the materials fed into the 
cyclone must be approximately 95°C. The 

distributor
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Figure 2. Sand cyclone capacity 12.5 t hr-1.

oil content of crude oil fed into the cyclone 
should not exceed 30%.  Beyond that 
limit the efficiency of the apparatus drops 
considerably.  It is therefore impossible to 
use a sand cyclone for the removal of sand 
from undiluted press of centrifuge crude oil.   
Dilution is essential.  The highest efficiency 
is obtained with sludge containing only a 
few percentage units of oil.  In our operating 
conditions, it was found impossible to 
apply a back pressure on the outlet of the 
de-sanded liquid without recording higher 
losses in the underflow. 

In principle, it is possible to use water-
tight cyclones and  higher inlet pressure in 
order, concurrently, to apply a back pres-
sure either on the overflow or on the un-
derflow.   Such cyclones are commercially 
available (Krebs, USA).

In the cyclone outlined in Figure 2, the 
top part can be observed to be of relatively 
large diameter compared with the lower 
housing.  The aim is to lower the back 
pressure inside the cyclone.  (The diameter 
of the overflow outlet is 75 mm.)

 
Several sand cyclones described  are 

still in service in oil mills.  It has been 
observed that the feed pumps and cyclones 

were subjected to very intensive abrasion.  
The lining of some of the cyclone parts 
with non-abrasive material and the use of 
materials with high resistance to abrasion 
are being investigated. 

For information, it is mentioned 
that Professor Lievens of the Institute  
of Agronomique, Louvain, agreed to 
undertake comparative granulometric 
analyses of the sand added to crude oil and 
that removed by the sand cyclones.  Table 
2 gives the results of the granulometric 
analysis of sand before and after passage 
through the cyclone.

TABLE 2.  GRANULOMETRIC ANALYSIS

Size (µm) Sand 
added 

Sand 
removed 

50   – 100  
100   – 200  
200   – 500  
500  – 1 000  

1 000   – 2 000  

19.9
30.4
26.7
11.2
0.5

32.0
22.9
17.4
14.8
1.0

88.7 88.1
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Professor Lievens drew our attention to 
the fact that in most Congolese soils there 
is no fraction of dimension 2 µm to 50 µm.  
In other words, all particles going through 
a mesh with 50 µm perforations are in fact 
smaller than 2 µm.  It appears to us that 
in view of their low kinetic energy, grains 
of that dimension may be considered as 
having no abrasive effect. Taking into 
account the relatively poor accuracy of the 
granulometric analysis, Professor Lievens 
feels that the sand is identical in both 
fractions, at most, that the highest 50 µm to 
100 µm fractions  recorded in the removed 
sand may be due to a sort of grinding effect 
in the pump.

Summing up, the removal of sand is a 
necessity in mills dealing with bunches and 
using powerful means of oil extraction and 
sludge separation (continuous press and 
centrifugal separation). Sand should be 
removed from the fruit as early as possible 
in the processing cycle.  Fresh loose fruit 
supplied by farmers can be cleaned out 
by screening.  That precaution already 
eliminates a large part of the sand entering 
the mill.  Another part of the sand can be 
eliminated by screening of the sterilised 
fruit coming out from the stripper. Finally, 
the crude oil should be de-sanded in a 
sand cyclone before being dealt with in a 
centrifuge.  As a sand cyclone cannot cope 
with undiluted crude oil, it is necessary 
either to dilute it or, better still, remove 
a large proportion of the oil by static 
separation.  Only the sludge is then fed into 
the sand cyclone. 

APPENDIX 2

Separation of the Impurities of the Fruit

As mentioned in Appendix  1 that calyx 
leaves of the sterilised fruit could be 
eliminated pneumatically.  It is known, 
on the other hand, that calyx leaves retain 
a certain amount of oil which does not 
bleach easily owing to fast degradation 

through exposure to air. Additionally, some 
impurities of the fruit contain chlorophyll, 
part of which migrates into the oil in 
the digestion stage of the process and is 
responsible for the green tinge found in the 
bleached oil. 

It was therefore logical to eliminate 
all impurities of the fruit by a pneumatic 
process.

The impurities of the sterilised fruit 
emerging from the stripper (fruit derived 
from FFB) consist of the following:

• calyx leaver (70%);
• parthenocarpic fruits (20% approxi-

mately); and
• true impurities (sand, leaves, strands of 

vegetable matter, miscellaneous debris).

The impurities represent approximately 
10% of the weight of the sterilised fruit.  
Calyx leaves which are the main constituent 
contain approximately 25% of oil (and wax) 
on wet basis, that is 40% on dry matter.  
The overall oil content of the impurities is 
therefore not negligible and it would be 
inadvisable not to envisage its recovery 
when the impurities, are separated from the 
fruit.

The impurities were consequently 
subjected to centrifugation or were pressed 
following heating and digestion.  It was 
possible to recover 12% and 20% of oil on 
wet basis respectively.  This represents 3%  
and 6% of the total oil of the bunch. 

The oil extracted from calyx leaves 
is always unbleachable (out of the 
Lovibond range).  This is probably due 
to the oxidation of oil in the course of the 
various treatments.  The oil extracted from 
parthenocarpic fruits shows generally 
about 10 units of red and up to 10 units of 
blue in the Lovibond apparatus. 

The oil is therefore distinctly green 
since readings of 0.2 to 0.3 units of blue 
in bleached oil already impart of pale 
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greenish tinge to the oil.  Oil extracted in 
the laboratory from the true impurities has 
a high chlorophyll content.

Using an air stream velocity of 6  m s-1, it 
is quite possible to separate pneumatically 
the calyx leaves and true impurities but 
the separation of parthenocarpic fruits is 
incomplete.  The apparatus gets clogged up 
fast. 

The separation of the calyx leaves and 
parthenocarpic fruits can be achieved easily 
in a rotating drum fitted with a 9 mm x 
60 mm perforated screen.  Unfortunately, 
the impurities such as leaves which affect 
bleaching adversely are not eliminated by 
the process. 

Briefly, if oil with 1.0 to 1.2 units of red is 
to be produced, the separation of impurities 
is not required.  If it were deemed advisable 
at some future date to produce oil with 
0.6 unit of red, the minimum that can be 
achieved industrially, it would be necessary 
to separate the impurities.  This implies 
of course the separate recovery of the oil 
present in them (3% to 6% of the oil).

It is pointed out that currently oil is 
considered as having satisfactory bleaching 
characteristics if it does not have more than 
2.0 units of red on leaving Congo ports and 
if it exhibits a normal stability of storage.
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STAINLESS STEEL PRICES – MILL MACHINERY AND RAW MATERIALS

No. The mild steel equipment in a 45 t 
hr-1 mill that can be replaced with 
stainless steel with little extra 
fund

M/steel
(RM)

S/steel
(RM)

Difference  
(RM)

No. of 
units

Additional 
fund (RM)

1 Steriliser 400 000 1 000 000 600 000 3 1 800 000
2 FFB cage 5 t x 1/8” (steriliser 

charge 6 x 5 t) 
10 000 25 000 15 000 3 45 000

3 Tipper (s/s on interior  body not 
necessary)

200 000 300 000 100 000 1 100 000

4 Thresher feeder 60 000 150 000 90 000 1 90 000
5 Threshing machine 120 000 300 000 180 000 2 360 000
6 Fruit elevator 80 000 200 000 120 000 1 120 000
7 Bunch crusher 40 000 100 000 60 000 1 60 000
8 Digester 4.5 m3 (whole interior 

liner and  stirrer only) x 1.5
90 000 135 000 45 000 4 180 000

9 Press P15 (screws and cages only) 130 000 200 000 70 000 4 280 000
10 Crude oil centrifugal pump 6 000 9 000 3 000 2 6 000
11 Crude oil tank 90 000 225 000 135 000 1 135 000
12 C.S tank c/w pre-heater, stirrer, etc. 130 000 325 000 195 000 1 195 000
13 Sludge tank 100 000 250 000 150 000 1 150 000
14 Pure oil tank 100 000 250 000 150 000 1 150 000
15 Stork sludge centrifuge 70 000 80 000 10 000 5 50 000
16 Vacuum dryer-electric 100 000 250 000 150 000 1 150 000
17 Storage tank 1 (plus  RM 150 000 

for epoxy coating) 
500 000 650 000 150 000 2 300 000

Total 2 626 000 4 299 000 1 673 000 - 4 171 000

s/s    1” diameter  pipe: 1.5 mm thick: RM 86. 
s/s 1½” diameter  pipe 1.5 mm thick: RM 98. 
s/s  3 m2  plate (8’ x 4’ x 1/8” )  grade 2B: RM 965. 

Note: m/s  3 m2  plate (8’ x 4’  x 3/16”)  RM 430.
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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

Dr. Lim Weng Soon  ext: 4406  •  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

99 Apr - June 2011 30 Apr 2011 30 May 2011
100 July - Sept 2011 30 July 2011 30 Aug 2011
101 Oct - Dec 2011 30 Oct 2011 30 Nov 2011
102 Jan - Mar 2012 30 Jan 2012 27 Feb 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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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 (four issues).  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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