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t should be  of interest for the millers to 
know how  the Engineering News which 
is now known as  the Palm Oil Engineer-

ing Bulletin originated.  As can be seen  the Palm 
Oil Engineering  Bulletin is just a newsletter as 
its original name (Engineering News) suggests 
[source: Engineering  News No. 36 (1994)]. It was 
created by the late Ir Jack Maycock for the spe-
cific purpose of disseminating  his vast engineer-
ing  experience spanning more than 50 years (in-
cluding his experience in Unilever palm oil mills 
in Africa)  to the Malaysian palm oil industry. 
This Bulletin is distributed free to all the palm 
oil mills in Malaysia as well as refineries, kernel 
crushing plants and related bodies.  

At the time of its inception,  the publication 
of the Engineering  News was broadly  based on 
the  following  four principal functions:  (1)  re-
porting of new techniques in palm oil milling 
and processing,   (2) reporting new techniques 
in other areas which the Editorial Board consid-
ers might  be of use to our readers, (3) serving as 
buyer’s guide by describing suitable equipment 
which is either new in itself or new in some as-
pect such as availability, materials of construc-
tion, etc. and (4) providing news and gossip 
about the industry concerned which may not be 
directly relevant to the job but which gives use-
ful background knowledge.

The new techniques tried out in various 
palm oil mills can only be published in the Palm 
Oil Engineering Bulletin if the millers make efforts 
to send it to us so we can publish it. At this junc-
ture, I would like to reiterate part of the foreword 
in the first issue given by the late Tan Sri Datuk  
Dr  Anuar Mahmud:   “we, here in PORIM,  have 
initiated this newsletter as a means of uniting the 
Malaysian mill engineers but its success depends 
on you and I sincerely trust that you will give 
your full support and cooperation to make it a 
useful and informative tool”.  Please note that to-
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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.

day the newsletter is intended for all engineers in 
the palm oil industry, not the mills alone.

Over a period of time,  more features  were 
added to deal with new requirements. But none 
of the above has any information that could help 
the scientists in their research projects. This is so, 
because the Palm Oil Engineering Bulletin articles 
are as practical as possible with no formal frills 
commonly seen in scientific publications.  So it is 
quite obvious that the feature articles appearing 
in the Palm Oil Engineering Bulletin are generally 
not cited in any scientific publications or journals. 
Another reason could be its restricted circulation.  
It is not available for purchase to any one outside 
Malaysia except MPOB offices located overseas.

A decade after it made its debut, the number 
of articles we received from the mills were still in 
single digit.  It is generally agreed that the Malay-
sian engineers are neither interested in reading nor 
publishing any engineering articles. We would like 

to see more articles coming from the whole indus-
try so that we can share your knowledge. Regard-
ing the writing talents of engineers, the late Ir  Jack 
Maycock wrote in the editorial of Issue No. 32: ‘it is 
generally thought by the world at large that, com-
pared with other professionals, engineers lack ver-
bal skills so why not prove them wrong  by letting 
us have your articles, or even letters, for inclusion 
in future issues of Engineering News’. 

  A concept founded on good engineering 
principles can be published without the need to 
cite anybody. As a result, it is easy to publish any-
thing in the Palm Oil Engineering Bulletin as long 
as the articles stay clear of politics and sensitive 
issues. Why not follow  the late Ir Jack Maycock  
advice? You do not have to worry so much about 
your presentation skills. Just sent in your raw ma-
terial and we will wrap a beautiful  body around 
it  so that it will glide beautifully all the way to the 
reader’s heart!
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Training & Seminars

MPOB TRAINING PROGRAMME 2014

A1.2 Intensive Diploma in Oil Palm 
Management and Technology 
(IDOPMT)
Semester 1    13 – 30 Apr

 MPOB HQ
Estate Attachment –
Semester 2 5 – 30 May
Estate Attachment 2 – 6 Jun
Semester 3 9 – 25 Jun

A1.3 Kursus Operator Mekanisasi 
Ladang (KOML)
Tahap 1 dan 2 Mac (5 bulan) PLASMA Keratong, Pahang

Tahap 1 dan 2 Sep (5 bulan) PLASMA Keratong, Pahang 

A1.4 Kursus Pengurusan dan 
Penyelenggaraan Nurseri Sawit
Bil. 1: Wilayah Sabah 6 – 7 Mei Hotel May Blossom, Tawau, 

Sabah
Bil. 2: Wilayah Sarawak 21 – 22 Mei Hotel Dorset, Kuching, Sarawak
Bil. 3: Wilayah Timur/Selatan 3 – 4 Jun Hotel Prime City, Kluang, Johor
Bil. 4: Wilayah Utara 9 – 10 Sep Hotel Ritz Garden, Setiawan, 

Perak
Bil. 5: Wilayah Tengah 14 – 15 Okt Hotel APPS, Kuala Selangor, 

Selangor

CODE 
NO. TITLE DATE VENUE

A COURSES 
1 OIL PALM 

 A1.1 Kursus Kemahiran Menggred 
Buah Sawit

Bil. 1: Wilayah Sabah 15 – 17 Apr Hotel Pavilion, Sandakan, 
Sabah

Bil. 2: Wilayah Timur 6 – 8 Mei Hotel Prinz Park, 
Kuala Terengganu, Terengganu

Bil. 3: Wilayah Selatan 9 – 11 Jun Hotel Legend, Kulai, Johor

Bil. 4: Wilayah Sarawak 17 – 19 Jun Hotel Grand Margherita, 
Kuching, Sarawak

Bil. 5: Wilayah Tengah 24 – 26 Jun Hotel Puteri Resort, Melaka
Bil. 6: Wilayah Utara 26 – 28 Ogos Hotel Grand Court, Teluk Intan, 

Perak
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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.

Training & Seminars

Note: *To be confirmed.

2 PALM OIL
A2.1 Diploma in Palm Oil Milling 

Technology & Management (DIPOM)
Semester I 10 – 19 Mar

PLASMA Lahad Datu, Sabah
Semester II 19 – 28 May
Semester III 11 – 20 Aug
Examination 29 – 30 Sep

A2.2 Cosmetic Course               5 – 9 May MPOB HQ
A2.3 The 28th  MPOB Oil Palm Products 

Surveying Course

The 27th  MPOB Oil Palm Products 
Surveying Examination

11 – 15 Aug

18 – 20 Nov

Hotel Pavilion, Sandakan, 
Sabah

Hotel MS Garden, 
Kuantan, Pahang

A2.4 Kursus Asas Rawatan Efluen Sawit
Wilayah Sabah
Wilayah Sarawak

23 – 25 Sep
28 – 29 Okt 

PLASMA Lahad Datu 
*

A2.5 Kursus Penyelia Kilang Sawit

Peperiksaan

22 – 26 Sep

24 Nov

MPOB HQ

*
A2.6 Kursus Pengendali Makmal Kilang 

Minyak Sawit 18 – 27 Ogos PLASMA Lahad Datu, Sabah

A2.7 Kursus Penyelia Bengkel Kilang Sawit 13 – 17 Okt PLASMA Lahad Datu, Sabah
A2.8 Kursus  Drebar Enjin 3 – 6 Nov MPOB HQ

B MPOB CONFERENCES AND SEMINARS
1 PAC Seminar 10 Apr MPOB HQ
2 Palm Industry Labour: Issues, Performance 

and Sustainability Seminar (PILIPS) 2014
9 Jun

Pullman Kuching, Sarawak

3 TOT Seminar 18 Jun MPOB HQ
4 GSAS Seminar 19 Jun MPOB HQ
5 Persidangan Pekebun Kecil Sawit 

Kebangsaan 2014
11 – 12 Ogos Hotel Kingwood, Sibu, 

Sarawak
6 2014 National Seminar on Palm Oil Mill-

ing, Refining and Quality (POMREQ) 
3 – 4 Nov Pullman Kuching, Sarawak

7 Seminar on Oil Palm Mechanisation 
(PalmMech) 2014

24 – 25 Nov MPOB HQ
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Feature  Article

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

I
INTRODUCTION

t will be of academic interest to know 
how this terminology gained entry 
into the complex world of confusing 

terminology jargons. Sometimes I wonder 
whether these words were coined for the 
specific purpose of confusing the public 
rather than to disseminate knowledge. The 
aim should be to educate the public on the 
harmful effect of some gases that find their 
way to the atmosphere through human (in-
human?) activities. I purposely did not use 
the term ‘greenhouse’ gas here as even the 
word ‘greenhouse’ gas is not a commonly 
used word by the general public although 
they might have read about it in newspa-
pers without really understanding its multi 
facet components. 

Let us look at how the name ‘green-
house’ gas came into existence. The glass 
panes of a ‘greenhouse’ are known to trans-
mit radiation. Similarly, the atmosphere 
also transmits radiation from the sun, 

Carbon Footprints

N Ravi Menon*

which has a temperature of over 6000°C 
and most of them are short waves lying in 
the visible portion of the spectrum. As a re-
sult, only very little portion of this radiation 
is absorbed by the atmosphere or reflected 
back into space, leaving the majority to be 
absorbed by the earth’s surface. This causes 
the warming up of the earth’s surface but 
eventually the heat will be radiated back as 
long infra red waves to the atmosphere by 
the three modes of heat transfer: conduc-
tion, convection or radiation. Carbon di-
oxide (CO2)  does not posses emission and 
absorption bands in the short and visible 
wave lengths of the spectrum but like the 
water vapour have several infra red bands 
between the wave lengths 2.36 to 16.5 µm. 

 The large portion of the infra red radia-
tions from the surface of the earth to the at-
mosphere is mostly absorbed and partially 
reflected back to earth by the CO2 and water 
vapour present in the atmosphere. As the 
atmosphere is not fully reflective, it absorbs 
most of the heat waves falling on it just like 
the panes of the ‘greenhouse’.

The word ‘greenhouse’ gas (GHG) was 
coined by Joseph Courier  in 1827 and 
quantified  by a Swedish  Nobel price win-
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ner Svante Arrhenius.  The naturally occur-
ring  GHG are as follows: 

Water vapour: 95%, carbon dioxide: 
3.62%, methane: 0.32%, nitrous oxide: 0.95% 
and other gases: 0.7%. 

It can be defined as a gas that absorbs the 
radiated infra red heat waves from the at-
mosphere, causing a temperature rise with-
in the space occupied by the gas layer and 
the surface of earth.

How do we name such a gas, planet’s 
heat regulating gases (HRG)?  Methane is 
24 times as harmful as CO2 and most of the 
palm oil mills using anaerobic digestion 
ponds are guilty of generating it but only 
a few mills have provision to trap it and 
produce electricity. The CO2 is bad enough 
but methane is more potent than CO2. At 
the same time, the contribution of the water 
vapour, that includes the clouds,  is so high 
that it is arguable whether the CO2 could be 
held responsible for any climate change on 
earth as the variation in the cloud forma-
tion itself could balance the CO2 production 
rate! The quantity of cloud in the atmos-
phere need not remain constant at 95%. It 
may rise to 98% or reduce to 92% and in 
case of the latter event the impact of CO2 
will be almost completely nullified. This 
raises the question on whether we are over-
reacting towards CO2. 

We are also confronted by another term 
‘Carbon Footprints’ which is  fast catching 
up to occupy the world of confusing terms. 
There is a rumour that Al Gore coined this 
phrase in the 1980s. But British Petroleum is 
widely known to be responsible for popu-
larising it in the United Kingdom. This term 
does not by itself give any clue on what it 
really means to an ordinary person. 

Let us look at its established definition: 
it is the measure of the impact our activities 
have on the environment and in particu-
lar climate change. It relates to the amount 

of GHG produced in our day to day lives 
through burning fossil fuels for electricity, 
heating, transportation, etc. 

This definition seems to be skewed too 
much towards  CO2 and much less on gases 
like methane or nitrous oxide, which are 
more powerful GHG than CO2.

 Another definition goes as follows:  the 
total set of GHG emissions caused directly 
and indirectly by an individual, organisa-
tion, event or product and it is measured by 
undertaking a GHG emissions assessment. 
The carbon footprint is a measurement of 
all GHG we individually produce and has 
units of tonnes of  CO2 equivalent. It is 
made up of two parts:
• the primary footprint is a measure of our 

direct emissions of CO2 from the burning 
of fossil fuels including domestic energy 
consumption and transportation. We 
have direct control of these.

• the secondary footprint is a measure 
of the indirect CO2 emissions from the 
whole life cycle of products we use and 
those associated with their manufac-
ture and eventual breakdown. In simple 
terms, the more products we buy the 
more emissions will be caused.

This definition appears to be better than 
the previous one. It looks as though any 
one can define it as they please. One fact re-
mains certain, that is; no one has to step on 
powdered carbon to produce footprints or 
step on frozen  CO2 that will not even leave 
CO2 footprints. So why use this strange 
term that does not convey any real mean-
ing to an ordinary man? Why not use the 
term gases responsible for climate change 
(GRCC) and the footprints can be replaced 
with the word index so that we can refer 
to it as GRCC Index, unless  it is ultra vires 
for developing nations to use such a term. 
Nevertheless, let us fall back to carbon foot-
prints, the accepted terminology to please 
a number of experts who are now familiar 
with the term.  
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Now that we know what carbon foot-
prints are all about, let us see how it can be 
applied to all of us as individuals and the 
organisations we are working for. After 
reading all the discussions in this Bulletin, 
please do not decide to quit working. Let 
us take the case of an engineer working in a 
palm oil mill and analyse his seemingly in-
nocent actions during the processing opera-
tion but which leaves behind a blazing trail 
of carbon footprints. This analysis takes into 
consideration every action by individuals 
as well as the milling operation that can di-
rectly and indirectly result in the creation of 
carbon footprints that we are not ordinarily 
aware of.  An example is given under the 
Titbits section.

THE IMPACT OF CARBON DIOXIDE 
ON TEMPERATURE RISE

During the past 650 000 years, it is claimed 
that the CO2 concentration in the atmos-
phere has remained relatively steady within 
the range 180 to 300 ppm. This was done by 
carefully analysing the air trapped within 
ice blocks, when water froze hundreds of 
thousands years ago. The concentration 
started to change after 1950 when it rose 
above 300 ppm and in 2005 reached 370 
ppm. From 1960 onwards, the temperature 
rise measured directly is confirmed as true. 
The latest assessment by the Intergovern-
mental Panel on Climate Change (IPCC), 
which was set up in 1988 by the World Me-
teorological Organisation and the United 
Nations Environmental Programme, which 
made its report on 2 February 2007,  con-
cluded that the global warming is unequiv-
ocal and gave the strongest warning yet that 
it is very likely  caused by human activities.

Climate change is a global problem with 
global consequences. In 2006, warmer-than-
average temperatures were recorded across 
the world for the 30th  consecutive year. 
Increasing average temperatures are melt-
ing glaciers polar ice caps and raising sea 
levels, putting coastal areas at greater risk 
of flooding. Mounting evidence indicates 
that these changes are not the result of the 

natural variability of climate. The theory 
of human-induced climate change is sup-
ported by a number of recognised  scientific 
bodies, including the British Royal Society, 
the American National Academies and the  
IPCC.

The IPCC established in 1988 is the 
world’s most powerful body on climate 
change, and its role is to assess on a com-
prehensive, objective, open and transparent 
basis the scientific, technical and socio-eco-
nomic information relevant to understand-
ing the scientific basis of risk of human-in-
duced climate change, its potential impacts 
and options for adaptation and mitiga-
tion. It reported in 2007 that human activity 
since 1750 has caused a significant increase 
in  CO2 production. This can trigger climate 
change as it can cause a frequent change 
in weather events and other disasters  fre-
quently overlooked.

Evidence of Climate Change

• Sea temperature have risen by an aver-
age 0.5°C over the last 40 years (Tim Bar-
nett, Scripps Institution of Oceanography 
in La Jolla, California).

• The 20 000 km2 of freshwater ice melt-
ed in the Arctic between 1965 and 1995 
(Ruth Curry, Woods Hole Oceanographic 
Institution in Connecticut).

• Global surface temperature have risen 
about 0.7oC in the past 100 years (Met Of-
fice).

• Eleven of the last 12 years rank amongst 
the 12 warmest year on record for global 
temperatures since 1850 (IPCC,  2007).

• Since 1975, the increase of the five-year 
mean temperature is about 0.5oC, a rate 
that is faster then for any previous period 
of equal length (NASA, 1999).

• The average annual temperature in the 
Arctic has increased by about 1oC over 
the last century - a rate that is approxi-
mately double that of global average 
temperatures (IPCC, 1998).

• There is widespread evidence that gla-
ciers are retreating in many mountain ar-
eas of the world. For example, since the 
1850, the glaciers of the European Alps 
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have lost about 30% to 40% of their sur-
face and about half of their volume (Hae-
berli and Beniston, 1998).

Action Plan

If possible, use right now only renew-
able energy for all electrical energy require-
ments. This can be from biomass, biogas, 
land fill gas, biofuel, wind power, small 
hydro power generators, solar energy or 
nuclear energy. If there is no facility,  we 
have to start working on the development 
of one of the method of power generation 
as soon as possible as fossil fuels are certain 
to make its exit.

Development of solar energy for do-
mestic water heating system is simple and 
cost-effective. One simple practical method 
is to make it mandatory to install solar heat-

TABLE 1. A ROUGH GUIDE TO HOUSEHOLD ENERGY CONSUMPTION – 
APPLICABLE TO MALAYSIA

Appliance Frequency of 
usage

Consumption
per use

kWhr per 
year

kg CO2   per 

year

Microwave oven   
(5 units per day)

200 times/year 5 units/day  x  200 1 000 1 000

Washing (machine 2 
units per load)

5/week x 52
260  washes/year

2 units/load x 260 520 520

Drying machine 
(150 kW)

260 cycles/year
2 hour/cycle

1 unit x 260 260 260

Electric kettle (2 kW) 10 min x 200 2(10/60) x 300 100 100

Fridge (200 W) 365 x 20 hr 0.2 x 365 x 20 1 460 1 460

Lighting  (200 W) 365 x 6 0.2 x 365 x 6 438 438

Hair dryer  (30 W) 300 x 20 min 0.03 x 300 x 20/60 3 3

Electric iron (2000 W) 120  x 2 hr 2 x 120 x 2 480 480

Television (250 W) 365 x 4 hr 0.25 x 365 x 4 365 365

Computer (20 W) 150 x 4 hr 0.02 x 150 x 4 120 120

Battery charge- mobile 
phones, computer etc.

365 x 2 hr x 2 0.001 x 365 x 2 x 2 11.5 11.5

To produce 1 kWhr of  electricity 
will generate approximately  1 kg CO2  

Total 4 807.5 4.8 t

ers for new housing projects. If every house 
were to cut down electricity consumption 
by a moderate 2 units per day (four-mem-
ber house), then the electricity saved for 
a community of 1 million people would 
amount to 60 million units per month. This 
is an attractive proposal with guaranteed 
results. 

As water production involves significant 
electricity consumption, we have to try to 
conserve as much water as possible for our 
use like gardening, car wash, water closet 
flushing, etc. If every household make an 
effort along this lines not only we will not 
have to face the ordeal of water rationing,  
we will be developing a culture of not wast-
ing our resources. Probably the government 
can offer a subsidy for the first one million 
houses who are willing to implement it then 
gradually the others will follow suit.

Feature Article
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 43000 Kajang, Selangor, Malaysia.
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** The article was revised from an original article written 
by the late Ir Jack Maycock.

M

Workshop Basics: Part 1- Engineering Materials**

Jack Maycock* and N Ravi Menon*

INTRODUCTION

etallurgy and its application 
to produce new engineering 
materials play a very important 

role in workshop practice. One of the 
most important metallurgical application 
is the development of jet engines for 
aircrafts where the need for alloys that can 
withstand high temperatures is critical.  In 
palm oil mills, the main requirement are 
confined to materials often in the form 
of alloys possessing the properties of 
corrosion resistance, erosion, strength and 
other requirements. There are continuously 
being manufactured to suit the different 
engineering requirements. It will therefore 
be useful for the workshop crew to gain 
some insight into the properties of such 
materials. This article was originally 
prepared and published in the Engineering 
New Issue No. 32 by the late Ir Jack Maycock 
to improve the technical knowledge of the 
workshop foreman, artisans and fitters.  It 
will also serve the maintenance engineers 

as a reference material. The maintenance 
engineers are encouraged to use the 
material contained in this article to give 
lectures to their maintenance team in a 
simple language so that they understand 
the fundamental principles.  They can be 
tested orally to gauge the knowledge they 
have gained and certificates issued by the 
manager or the authorised person. 

TYPES OF MATERIALS

The main materials found in palm oil mills 
can be grouped as in Figure 1.
 

COMMON PROPERTIES OF 
MATERIALS

In order that we can compare these vari-
ous materials and their uses, let us define 
the terms generally used for describing the 
properties of materials:
• tensile strength  - the ability to withstand 

a stretching load without breaking.
• compressive – the ability to withstand a 

squeezing strength or compressing local 
load without breaking. 

• shear strength – the ability to withstand 
off-set loads or transverse cutting actions.

• toughness - the ability to withstand an 
impact or hammering load.



PALM OIL ENGINEERING BULLETIN NO. 11222

• elasticity – the ability to deform under 
load and return to original shape when 
the load is removed.

• plasticity – the ability to deform under 
load and retain the new shape when the 
load is removed.

• ductility - when the deforming load de-
scribed in plasticity  is tensile load (for 
example when wire-drawing).

• malleability – when the deforming load 
described in plasticity is a compressive 
load (for example when forging).

• hardness – the ability to withstand 
scratching or indentation by another 
hard body.

• corrosion – the ability to withstand chem-
ical and resistance to electro-chemical at-
tack.

• conductivity – this can refer to both elec-
trical and thermal and is the ability to al-
low the passage of electricity or heat.

• fusibility – the ease with which a material 
will melt. 

FERROUS METALS 

Ferrous is defined as containing or relating 
to iron and iron is a soft, grey metal which 
is rarely found in its pure state.  However, 
when alloyed with the non-metal carbon, 
very useful metals are produced.  Coke is a 
form of carbon and it is from the coke used 
in the blast furnaces that iron/carbon al-
loys are initially formed.  The addition of 

carbon to iron makes it harder and stronger 
and of greater use in engineering.  The ef-
fects of carbon content on the properties of 
plain carbon steels in the annealed state are 
shown in Figure 2.

Ferrous metals can be considered under 
four main headings, i.e. cast iron, wrought 
iron, plan carbon steels and alloy steels. 

Cast Iron

There are three basic types of cast iron, 
i.e. grey, malleable and spheroidal graphite 
(SG).

Grey Cast Iron 

This is a low cast material that can be 
used for many purposes, e.g. machine 
frames, pump bodies and general cast-
ings.  It has a high compressive strength 
but a low tensile strength and is also very 
brittle.  Grey cast irons generally have car-
bon contents in excess of 3% and some of 
this carbon is free and appears as flakes of 
graphite.  This graphite promotes good ma-
chining characteristics and give the mate-
rial good anti-friction properties. 

Malleable Cast Iron

This is a white cast iron of low carbon 
content, 2.5% to 3.0%, that has been cast 

Figure 1. Main materials frond in palm oil mills.

METALS NON-METALS

Ferrous
(containing iron)

Non-ferrous Natural
Materials

Synthetic
Materials

Plastics

Cast 
Iron

Wrought
Iron

Carbon 
Steels   

Alloy 
Steels

Aluminium Copper Tin Lead Zinc

Rubber Ceramic Glass Wood

Feature Article
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and then subjected to a heat treatment pro-
cess to increase its strength and ductility by 
breaking-down the graphite particles.  It is 
used when a stronger less brittle material 
than grey cast iron is required. 

Spheroidal Graphite Cast Iron

This is a heavy-duty cast iron and is 
made by adding magnesium to ordinary 
grey cast iron which results in the redistri-
bution of the graphite flakes as fine sphe-
roids.  It has superior mechanical properties 
and is used for highly stressed components 
such as motor car engine crankshafts. 

Wrought Iron

Wrought iron has a very low carbon con-
tent and contains trapped fibres of slag that 
promote corrosion resistance and prevent 
sudden fractures from occurring.  It is used 
mainly for crane hooks and lifting chains. 

Plain Carbon Steels

Plain carbon steels are alloys of iron and 
carbon in which the iron and carbon are 
chemically combined at all times (you will 
remember that in cast irons some of the 
carbon is free). A general grouping of plain 
carbon steels is given  in Table 1.

Dead Mill Steel

This has a low carbon content which, as a 
consequence, make it very ductile enabling 
it to be pressed into complicated shapes 
without heating. 

Mild Steel

This is relatively soft and ductile.  It can 
be forged and drawn in the hot or cold con-
dition.  It is easily machined and is the most 
commonly used type of steel in the engi-
neering world. 

Note: 1 Nmm-2 = 64.7 psi.

Figure 2. The effect of carbon content on the properties of plane annealed carbon steels.

Feature Article

Carbon (%)



PALM OIL ENGINEERING BULLETIN NO. 11224

Medium Carbon Steel

This is harder, tougher and less ductile 
than mild steel and responds to heat treat-
ment to further increase its toughness and 
hardness.  Steel with the carbon range 0.3% 
to 0.5% are used for tools like screw driv-
ers, spanners, and hammer heads.  Those 
with the carbon range 0.5% to 0.8% are used 
for high stressed components such as gears, 
crankshafts, connecting rods, etc. 

High Carbon Steel

This is harder, less ductile and slightly 
less tough than the medium range of carbon 
steels.  It is mainly used in the heat treated 
condition for the manufacture of cutting 
tools, ball bearings, springs, wear-resistant 
components, etc. 

Alloy Steels

These are plain carbon steels to which 
other, more exotic, metals have been added 
to give the resulting metal specific proper-
ties.

The most common alloying metals add-
ed to steels are:
• nickel, refines the grain and strengthens 

the steel;
• chromium, improves the response of the 

steel to heat treatment and the corrosion 
resistance of the steel;

• molybdenum, reduces temper brittle-
ness, and enables an alloy steel to operate 
continuously at high temperatures with-
out becoming brittle;

• manganese, improves wear resistance.  
Steel containing a high percentage (14%) 
of manganese are used for bulldozer and 
plough blades; and 

• tungsten and cobalt, improve the ability 
of a steel to remain hard at high temper-
atures and are used extensively in cut-
ting tools materials. Stainless steels usu-
ally contain both nickel and chromium.  
High-speed steel, which is used for pow-
er operated cutting tools contains tung-
sten and cobalt which largely superseded 
the use of high carbon steel. 

NON-FERROUS METALS

There are 38 metals known to man which 
do not contain iron but we will only consid-
er those most commonly used by engineers 
as shown in Table 2.

The two most important non-ferrous 
metals are aluminium and copper. Besides 
being used in their pure state it also forms 
the bases of many alloys.  Tin and lead also 
form a useful range of alloys. 

Aluminium and its Alloys

In its pure form,  aluminium has very lit-
tle use structurally being very soft and duc-

TABLE 1. GENERAL  GROUPING OF PLAIN CARBON STEEL

Group Carbon content (%) Some uses 

Dead mild steel 0.1 to 0.15 Sheet for pressing out such shapes as motor 
car body panels.  Thin wire, rod and drawn 
tubes.

Mild steel workshop 0.15 to 0.3 General purpose bars, boiler plate, girders.

Medium carbon steel 0.3 to 0.5
0.5. to 0.8

Crankshaft forgings, axles leaf springs, cold 
chisels.

High chisels carbon 
dies steel

0.8 to 1.0
1.0 to 1.2
1.2 to 1.4

Coil spring, wood files, drills, taps and fine-
edge tools (knives, etc.)
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TABLE 2. COMMON NON-FERROUS METALS

Metal Density 
(kg m-2)

Melting point 
(°C)

Properties Typical uses 

Aluminium 2 700 660 Lightest of the com-
monly used metals.  
High electrical and 
thermal conductivity.  
Soft, ductile and low 
tensile strength 93 
MNm-2.

The base of many 
engineering alloys.  
Lightweight electrical 
conductors.

Copper 8 900 1 083 Soft, ductile and low 
tensile strength: 232 
MNm-2.  Second only 
to silver in conduc-
tivity, it is much 
easier to joint by 
soldering and braz-
ing than aluminium.  
Corrosion resistance. 

The base of brass and 
bronze alloys.  It is used 
extensively for electrical 
conductors and heat ex-
changer, such as motor 
car radiators.

Lead 11 300 328 Soft, ductile and very 
low tensile strength.  
High corrosion re-
sistance. 

Electric cable sheaths.  
The base of ‘solder’ 
alloys.  The grids for 
‘accumulator’ plates.  
Lining chemical plant. 
Added to other metals 
to make them ‘free-
cutting’.

Tin 7 300 232 Resists corrosion. Coats sheet mild steel to 
give ‘tin plate’.  Used in 
soft solders.  One of the 
bases of ‘white metal’ 
bearings.  An alloying 
element in bronzes. 

Zinc 7 100 420 Soft, ductile and low 
tensile strength.

Used extensively to coat 
sheet steel to give cor-
rosion resistance ‘gal-
vanised iron’. The base 
of die-casting alloys.  
An alloying element in 
brass.

tile.  It is resistant to normal atmospheric 
corrosion and is second to only copper in 
electrical and thermal conductivity.  Alu-
minium alloys cover a wide range of engi-
neering materials and are generally classi-
fied into four groups:
• wrought alloys (not heat-treatable);
• cast alloys (not heat-treatable);

• wrought alloys (heat-treatable); and
• cast alloy (heat-treatable).

Copper and its Alloys

Pure copper is relatively strong, is very 
ductile and is corrosion resistant. Although 
it can be used in its pure state as a structural 
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material it is the basis of many useful  brass 
alloys, tin-bronze alloys, phosphor–bronze 
alloys, gun-metal alloys, and aluminium-
bronze  alloys. Details of these alloys are 
given in the Datasheet section.

Tin

Pure tin is very erosion resistant and as 
such, is used for coating steel to produce 
what is commonly termed  ‘tin plate’. Tin 
plate is used extensively in the food can-
ning industry. Tin is also widely used in the 
production of bronze alloys. Another use 
of tin is the production of a whole range 
of soft solders when alloyed with lead as 
shown  in Table 3.

Lead

Lead is a  soft ductile metal with very 
low tensile strength but very high corro-
sion resistance. It is  used  for electric  cable 
sheaths, grids  for accumulator  plates,  as   
shown  in Table  4.

Zinc

Like lead, zinc is a soft ductile metal 
with a low tensile strength but good cor-
rosion resistance.  It is used extensively as  
a coating to sheet steel for the production 
of ‘galvanised iron’ and the production of 
brass alloys.

NON-METALLIC MATERIALS

These can be considered under two head-
ings: natural and synthetic.

Natural Non-metallic Materials

These can be listed as follows:

Uses

• rubber – air piping, hoses, transmission 
belting, packings and anti-vibration 
mountings. 

• wood – general furniture, light roof 
trusses and casting patterns.

• glass – optical measuring instruments, 
lenses and sight glasses.

• emery – abrasive grinding wheels.
• ceramics – cutting-tool tips and electrical 

insulators.
• diamonds – special turning tools.

Synthetic Non-metallic Materials

There is an ever increasing number of 
synthetic materials being made available 
in the market and they are steadily taking 
over engineering duties which, until re-
cently, were considered the prerogative of 
metals.  For this article, we will just list the 
more common ones used in engineering.  
Plastic materials can be grouped under four 
main headings as follows:

Thermo-setting plastic. These undergo a 
chemical change during moulding and can 
never be softened by re-heating – they are 
hard, rigid and brittle. 

Thermoplastics.  These can be softened by 
re-heating but they are not as rigid as the 
thermo-setting group and tend to be tough.

Laminated plastic (tufuol). These are made 
by impregnating sheets of fibrous materials, 
such as paper, woven cotton cloth or asbes-
tos with phenolic resin and subjecting them 
to pressure and heat.  They can be formed 
as solid sheets, rods or tubes and can be ma-
chined with ordinary machine tools.  They 
are widely used for making bearings, gears 
and other engineering components. 

Glass reinforced plastic.  Woven glass fibre 
can be bonded together by epoxy and poly-
ester resins to from complex mouldings, e.g. 
crash helmets. 

Properties of Plastic

The properties of all plastic can vary 
widely but they have the following proper-
ties in common:

Electric insulation. They have good electri-
cal insulation properties but their useful-
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TABLE 3. DETAILS OF SOME TYPICAL ALUMINIUM ALLOYS

Copper Silicon
% of elements

Magnesium Other 
element Category Uses

Iron Manganese

0.1  max 0.5   
max

0.7  
max

0.1 max - - Wrought 
not heat-
treatable 

Fabricated assemblies.   Elec-
trical conductors. Food and 
brewing processing plant.  
Architectural decoration. 

0.15 max 0.6   
max

0.75 
max

1.0 max 4.5 to 5.5. 0.5 
chro-
mium

Wrought 
not heat-
treatable

High-strength ship building 
and engineering products.  
Good corrosion resistance. 

1.6 10.0 - - - - Cast  not 
heat-treat-
able

General purpose alloy for 
moderately stressed pressure 
die-casting. 

- 10.0 to 
13.0

- - - - Cast  not 
heat-treat-
able

One of the most widely used 
alloys.  Suitable for sand, 
gravity and pressure die-
castings.  Excellent foundry 
characteristics for large ma-
rine, automotive and general 
engineering castings.

4.2 0.7 0.7 0.7 0.7 0.3 
titanium 

(optional)

Wrought  
heat-treat-
able

Traditional ‘Duralumin’ gen-
eral machining alloy. Widely 
used for stressed components 
in aircraft and elsewhere. 

- 0.5 1.0 - 0.6 - Wrought  
heat-treat-
able

Corrosion-resistant alloy for 
lightly stressed components 
such as glazing bars, window 
sections and automotive body 
component. 

1.8 2.5 - - 0.2 0.15 tita-
nium 1.2 

nickel

Cast  heat-
treatable

Suitable for sand and gravity 
die-casting. High rigidity 
with moderate strength and  
shock resistance.  A general 
purpose alloy.

- - - - 10.5 0.2 tita-
nium

Cast  heat-
treatable

A strong, ductile and highly 
corrosion-resistance alloy 
used for aircraft and marine 
castings both large and small.
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TABLE 4. THE COMPOSITION AND MELTING RANGE OF SOFT SOLDERS

Composition Melting 
range (°C)

Remarks
Tin Lead Antimony
65 34.4 0.6 183-185 Free running solder for soldering electronic and 

instrument assemblies. Commonly referred to as elec-
trician’s  solder.

60 39.5 0.5 183-188 Used for high-class tinsmith’s work and is known as 
tinman’s solder.

50 49.5 0.5 183-212 Used for general soldering work in coppersmithing 
and sheet metal work.

40 59.6 0.4 183-234 Blow-pipe solder. This is supplied in a strip form.

30 69.7 0.3 183-255 Plumber’s solder. Due to wide melting range, this sol-
der becomes ‘pasty ‘ and can be moulded and wiped.

ness in this field is limited by their low heat 
resistance. 

Strength/weight ratio.  The strength of plas-
tic materials varies considerably with some 
of the stronger ones, such as nylon, compar-
ing favourably with the weaker metals.  All 
plastics are much lighter than most metals.  
Therefore, properly selected and propor-
tioned, their strength/weight ratio com-
pares favourably with many light alloys.

Corrosion resistance.  All plastic materials 
are inert to most inorganic chemicals and 
thus can be used in environments that are 
hostile to the most corrosion resistant met-
als.  They are also superior to rubber in 
that they are resistant to attack by oils and 
greases. 
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INTRODUCTION

s we all know, improvement in pro-
cess technology is not an one-off 
activity but a recurring one even 

though its frequency will not match that 
of the present day smart phones.  Howev-
er, we do not seem to have a special body 
wholly dedicated to the design, fabrication 
and conduction of field trials of new ma-
chinery. Whatever system we do have now 
is sadly inadequate for venturing into new 
territories with the result that much of tal-
ent is wasted due to lack of opportunities. 
This reminds me of  Thomas Gray, an Elegy 
Written in a Country Churchyard.

“Full many a gem of purest ray serene  
the dark unfathom’d caves of ocean bear: 
full many a flower is born to blush unseen, 
and waste its sweetness on the desert air”. 

Now the question arises in my mind  
as to why we do not have a system to en-
courage our young engineers to be inven-
tors.  A university education is not good 
enough; it must be followed by creating an 
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A
environment where the bottled up ideas of 
the young graduates can find expression.  I 
used to ask the young engineers whether 
the palm oil processing techniques will re-
main stagnated the way it is in Malaysia if 
the industry was located in a western coun-
try or Japan.  The answer would always be 
a big ‘NO’.

A body, solely dedicated  to promote 
palm oil milling innovations has to be cre-
ated in Malaysia. This body  must carry 
out some introspection and make genuine 
effort to continuously improve the mill-
ing technique so that the industry remains 
competitive. This is not a research project 
but modification of existing techniques but  
later its performance may be subjected to 
research-based scrutiny.  It is a more sensi-
ble approach than the researchers trying to 
design machines. 

To achieve  the aforementioned objec-
tives, it is necessary to have a moderate  me-
chanical engineering workshop and at least 
two artisans and an experienced  mechani-
cal engineer in palm oil mill engineering.  It 
will not cost much but the end results can 
be very rewarding.  The facility  can even be 
sponsored by the industry so that they can 
share the royalty. 
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Currently, most of the research  activities 
are centred  around  downstream products 
that may well be as high as 90%  with hard-
ly anything on the upstream end. This ratio 
has to be changed for processing techniques 
to improve. 

Alternatively, MPOB should have its 
own facilities to manufacture prototype ma-
chinery designed by MPOB engineers or by 
anyone in the industry who comes up with 
a brilliant idea. The idea can be vetted and 
recommended by the head of the engineer-
ing division of a plantation company before 
submitting to MPOB and if MPOB finds it 
viable the fabrication work can be done at 
its facilities. By doing this, new concepts 
have an avenue for public exposure. 

There are many areas where some chang-
es would make a difference in improving 
processing techniques. The areas where 
changes will be required are as listed.

FRESH FRUIT BUNCH (FFB) 
UNLOADING AT THE RAMP 

TOGETHER WITH FRUIT QUALITY 
CHECK

The present system of dumping the crop on 
the hopper apron is a very primitive meth-
od for FFB quality check. This method pro-
motes fruit bruising as well as crushing of 
fruits under the tractor wheels.  In addition 
when FFB lorries are busy unloading, the 
tractor movement engaged in pushing the 
FFB from the hopper apron into the hop-
per is bound to cause unnecessary delay  in 
FFB evacuation. This operation has to move 
back to the field where a much better FFB 
check can be carried out on every consign-
ment without damaging the fruit. The es-
tates have to undertake this task with mill 
checkers conducting counter-checks on sus-
pected consignments at the mill by visual 
observation on the hopper. 

FFB TRASH REMOVAL SYSTEM

The trash removal must be carried out be-
fore the consignment arrives at the mill. It 

is pointless to deliver crop plus trash to the 
mill as it will not only result in depressing  
the oil extraction ratio of the mill but also 
will encourage the FFB suppliers to add 
contaminants to the crop. The trash can be 
quite easily separated during the transpor-
tation of the crop to the mill.  Most of the 
trash comes from the loose fruits and load-
ing them into a side tray (fitted with a vi-
brating screen) of the FFB lorry will sieve 
out the trash if the consignment is dry. 
If this is not possible then the estate must 
have a hopper with vibrating screen to 
screen out trash. This problem is not new 
but had been in existence since the day we 
started processing oil palm fruits.  Yet we 
continue to live with it. With all the sophis-
cated technology available today why we 
cannot solve a simple problem is indeed 
disheartening.

AUTOMATIC  STERILISER 
DE-AERATION SYSTEM BASED ON 

TEMPERATURE

All the sterilisers used in palm oil mills are 
fitted with a pressure gauge as it is a re-
quirement  by the machinery department. 
But for processing the important gauge is 
a thermometer as its reading will tell us 
the efficiency of de-aeration and the actual 
cooking of the FFB. The sterilisers automa-
tion currently used in the mills automatical-
ly opens the inlet, exhaust de-aeration and 
condensate valves of the sterilisers based 
on time frame. As it does not have a specific 
target to aim for it is a blind system for op-
erating valves. 

The chips are programmed only to oper-
ate valves and nothing else. It was started  
like that in the 1980s  and remains almost 
the same after three decades.  Sterilisa-
tion can be grossly inadequate but in the 
absence of a feedback loop to change the 
programme to correct the situation, no au-
tomatic correction is made and the millers 
as well as  the steriliser automation vendors 
appear to be comfortable with the situa-
tion. The desired automation is to cook the 
bunch for which the target is the tempera-
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ture of the steam within the sterilisers. A 
low temperature indicates poor de-aeration 
that will lead to poor cooking.  So until the 
target temperature is obtained the de-aer-
ation may have to be repeated. Prolonged 
duration of sterilisation may not promote 
steam penetration into bunches and as such 
the aim should be efficient de-aeration.

CONSTANT THRESHER FEED SYSTEM 
TO REDUCE OIL LOSS IN EFB

Uneven feeding caused by manual opera-
tion of the overhead hoist is an on-going is-
sue that had been in existence from the be-
ginning of the oil palm industry. The recent 
change to tipper feed system in new mills 
have reduced the issue to some extent but 
the mills using overhead hoist continue to 
live with the issue that results in excessive 
oil absorption by the empty fruit bunches 
(EFB) sometimes reaching even 0.65% oil 
loss as a percentage to FFB. This loss is sel-
dom highlighted in private mills as most 
of them do not analyse oil loss in EFB and 
as such this loss is mistakenly assigned a 
zero value! Overloading or uneven feeding 
of the thresher hopper could raise this oil 
loss.  Continuous automatic feeding could 
reduce this loss but no mills have taken the 
initiative to automate this operation.

SHAFT-LESS SCREW DIGESTERS

The use of shaft-less screw conveyors is a 
concept not yet done by any mill. With the 
advent of shaft-less conveyors a new di-
gester system can be evolved with specially 
designed blades attached to the scroll or the 
casing or both. After some trial and error, 
a perfect system capable of good digestion 
can be perfected. This digesting conveyor 
can replace the digester and the fruit con-
veyors and oil can be tapped from many 
points along the stretch of the conveyor. 
This system is very much simpler than con-
ventional digester/conveyor system.

STORD-TYPE SCREW PRESSES

Figure 1 shows a Stord press.  Stord has a 
wide range of presses. Some of them can go 
even up to 10 m or longer.  These presses 
come in big sizes used for dewatering a 
multitude of products.  For palm oil indus-
try probably a custom-made unit would be 
the best choice to give a specified through-
put like 30 t hr-1, 45 t hr-1, 60 t hr-1 etc. so 
that a single unit would suffice to give the 
required mill throughput. The important 
feature is self-adjusting  inter-screw gap so 
that the oil loss will remain constant when 
the screws wear off.  In the current screw 
presses only the front ends of the screw 
wear off with the rear ones almost intact 
making the whole design inefficient and 
under-utilised. The desired targets are least 
oil loss in mesocarp fibre, least nut break-
age and least moisture content.

Figure 1.  One of the small Stord presses.

DECANTERS FOR CRUDE OIL

After the pressing water is added to the 
crude oil at the receptacle of the crude oil 
known as the gutter before it is  screened 
using a double deck vibrating screen to re-
move the tailings from the crude oil.  In the 
proposed system, water addition is avoided  
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and the crude is processed by the decanter 
for separating out as much solid as possible  
leaving oil and heavy phase.

LONG (30 m) CHANNEL FLOW SAND 
SEPARATORS

The solid free liquid phase is now allowed 
to flow slowly along a long channel with 
ridges or partitions placed along the whole 
stretch of the channel to trap as much fine 
sand as possible. The length of the chan-
nel is important here as the aim is to slow 
down the flow rate to attain a laminar flow. 

COALESCENCE PLATE SEPARATOR

After the removal of the sand,  the crude oil 
is subjected to separation of oil and sludge 

using a coalescence plate separator. This 
operation will separate most of the oil from 
the sludge.  The oil may be channelled to 
the pure oil tank and the sludge into the 
clarifier from which the oil in the underflow 
can be separated.  

The system developed here is not the 
only possible one.  A number of  such sys-
tems can be drawn up and trials run to es-
tablish their  efficient operation. Once we 
have established a facility to fabricate the 
system new ideas can be tried out for the 
benefit of the industry.
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Titbits

W

Computing the Carbon Footprints of a Mill 
Engineer and the Mill

hen the mill engineer gets up 
early in the morning, let us look 

at some of the actions he is likely to be en-
gaged. 

• Brushing teeth.  As this involves wa-
ter, he gets that from the tap and for 
the water to get it there,  a  number of 
footprints are involved.  Well forget the 
minor details. Consider the energy ex-
pended that can eventually be traced 
back to so many units of electric energy 
for operating the water pumps, etc. The 
carbon footprints are also left during the 
manufacture of tooth brush and tooth 
paste. Record carbon footprints created 
for brushing the teeth. 

• Perhaps, after that he may wish to have 
a cup of steaming fresh coffee to refresh 
him. The electric kettle with a 3 kW 
heater coil may take 1 min to boil the 
water because he filled the kettle to the 
brim even though he wanted only a cup 
of hot water. Record the carbon foot-
prints. Do not forget the carbon foot-
prints generated for the manufacture of 
the mug, tea spoon, instant coffee, sugar 
and the milk. Add a portion of this in 
the carbon footprint log book. 

• His next activity may be 30 min jogging. 
He may feel happy now thinking that 
he has not left any carbon footprints.  
But lo! The jogging shoe he is wearing 
used a number of electric machinery to 
produce it. Record the carbon footprints 
again based on electricity consumption.

• After this, he may want to relax on his 
water closet (WC) but here again the 
water usage, its discharge, digestion 
tank operation etc. all will involve elec-
tricity in some measure. Log the carbon 
footprints.

• Next, he is ready to take his bath and as 
in the previous case, the water usage to-
gether with the heater will leave signifi-
cant carbon footprints.

• When he dresses up to go to work, elec-
tricity was consumed during washing 
in the washing machine, drying in an 
electric dryer and when ironing. Carbon 
footprints accumulates again.

• Now he is ready for his breakfast. The 
production of every item on the table 
involved the use of electricity in one 
form or other. Whether he ate the bread, 



PALM OIL ENGINEERING BULLETIN NO. 11242

noodles, corn flakes or anything in to-
day’s world, electricity was expended 
especially if the product was imported 
like corn flakes.

• After breakfast, he gets into his car and 
drive to his office. The car engine opera-
tion, the air conditioner, the music he is  
playing also contributed towards more 
carbon footprints.

We did not expect that he was such a 
ruthless anti-environmentalist, right? We 
have touched on some of the energy usage 
associated with his simple daily life. Add to 
this, holidays he enjoyed overseas. Think 
about the tonnes of fuel that was burnt in 
the jet engine combustion chamber for his 
holidays resulting in the massive emission 
of carbon dioxide, while the poor workers 
who did not enjoy any holiday had to live 
in the polluted environment he created!

You may now think that it is not worth 
working.  It is so much better to live in a 
moon lit timber house surrounded by flow-
ering plants and domesticated animals near 
a brook with cool clear water. Added to this, 
vehicle-free surroundings that leave no car-
bon footprints is what is ideally suited for a 
happy and healthy life style.  When we ana-
lyse the footprints cited above every action 
we do are detrimental to the environment 
and we will continue to act this way as long 
as our daily activities will remain hooked to 
the present artificial style we are forced to 
accept and follow.

If an individual can cause this much 
damage estimated to be about 12 t of car-
bon dioxide per annum, can you visualise 
the damage done by the transport industry, 
power industry and other industries. 

Let us now analyse the carbon footprints 
produced by mills. Surprisingly, the carbon 
dioxide footprints do not appear to have 
many components when compared to that 

of the mill engineer. The carbon footprints 
are mentioned as follow:

• The diesel generated electric energy or 
the national grid connected electricity 
used up by the mill during the non-pro-
cessing hours or during the processing 
hours when the processing load exceed-
ed that of the steam generated power 
produced by the mill during break-
downs.

• The methane produced by the effluent 
digestion ponds. Twenty-four  times 
this amount, to get the CO2 equivalent.  

• The CO2 footprints generated during 
the manufacture of machinery compo-
nents used for routine mill maintenance 
(generally this is left out for conveni-
ence).

• The carbon footprints generated by the 
tractors, skid steer loaders, lorries  and 
other vehicles used by the mill.

• The carbon footprints produced by the 
contractors during the repairing of ma-
chinery and roads.

• The carbon footprints produced by ma-
chinery and spare part suppliers when 
delivering goods to the mill as well as 
by regulatory bodies, mill’s top man-
agement and quality control monitoring 
staff during their mill visits.

• The carbon footprints produced during 
the incineration of empty fruit bunches 
by some mills, which still continue the 
old practice.

Until now, we were discussing the im-
pact of only CO2. Let us now examine the 
effect of methane which millers are well ac-
quainted. The 440 palm oil mills in Malay-
sia have been generating methane gas for 
more than six decades now.  It is 24 times 
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as potent as CO2 and no serious attempts 
have been made, since we started the palm 
oil industry, to tap it for power generation.  
Even now, with the clean development 
mechanism (CDM) incentives, the industry 
is hesitant to embark on renewable energy 
production.

We can do the realistic assessment of the 
damage contributed by the processing in-
dustry if we can assign true values for  each 
of the actions in the mill that resulted in the 
creation of carbon footprints. We need not 
go into minute details to get a reasonably 
realistic picture. 

Some examples of the methane-based 
carbon footprints:

If, out of the 440 mills in Malaysia, 400 
of them use pond digestion that released 
methane, and if the 400  mills processed 78 
million tonnes of fresh fruit bunches (FFB), 

Effluent produced at 65% of FFB  
 =  50 million tonnes

Biogas generated  at 28 m3 t-1 effluent  
 =  1400 million tonnes

From this, CO2 production can be com-
puted.

Likewise, the carbon footprints gener-
ated by each component of all mills can be 
calculated and from this figure the  accept-
able carbon footprints per tonne of FFB or 
crude palm oil produced can be computed 
with a reasonable level of accuracy.

Another method would be for each mill 
to carry out the analysis and computation 
of the carbon footprint for display to the 
public. Mills producing high values can be 
asked to review the footprints or face shut-
down.

Titbits
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Datasheet

MECHANICAL PROPERTIES OF COPPER ALLOYS  

Name Nominal composition 
(%)

Form and 
condition

Yield strength 
(0.2% offset, 

ksi)

Tensile 
strength 

(ksi)

Hardness 
(Brinell scale)

Comments

Copper (ASTM B1, B2, B3, B152, B124, 
R133)

Cu 99.9 Annealed 10 32 42 Electrical equipment, roofing, 
screens

Copper (ASTM B1, B2, B3, B152, B124, 
R133)

Cu 99.9 Cold-drawn 40 45 90 Electrical equipment, roofing, 
screens

Copper (ASTM B1, B2, B3, B152, B124, 
R133)

Cu 99.9 Cold-rolled 40 46 100 Electrical equipment, roofing, 
screens

Gilding metal (ASTM B36) Cu 95.0, Zn 5.0 Cold-rolled 50 56 114 Coins, bullet jackets

Cartridge brass (ASTM B14, B19, B36, 
B134, B135)

Cu 70.0, Zn 30.0 Cold-rolled 63 76 155 Good for cold-working; radiators, 
hardware, electrical, drawn car-
tridge cases.

Phosphor bronze (ASTM B103, B139, 
B159)

Cu 89.75, Sn 10.0, P 0.25 Spring temper - 122 241 High fatigue-strength and spring 
qualities

Yellow or high brass (ASTM B36, B134, 
B135)

Cu 65.0, Zn 35.0 Annealed 18 48 55 Good corrosion resistance

Yellow or high brass (ASTM B36, B134, 
B135)

Cu 65.0, Zn 35.0 Cold-drawn 55 70 115 Good corrosion resistance

Yellow or high brass (ASTM B36, B134, 
B135)

Cu 65.0, Zn 35.0 Cold-rolled 
(HT)

60 74 180 Good corrosion resistance

Manganese bronze (ASTM 138) Cu 58.5, Zn 39.2, Fe 1.0, Sn 
1.0, Mn 0.3

Annealed 30 60 95 Forgings

Manganese bronze (ASTM 138) Cu 58.5, Zn 39.2, Fe 1.0, Sn 
1.0, Mn 0.3

Cold-drawn 50 80 180 Forgings

Naval brass (ASTM B21) Cu 60.0, Zn 39.25, Sn 0.75 Annealed 22 56 90 Resistance to salt corrosion

Naval brass (ASTM B21) Cu 60.0, Zn 39.25, Sn 0.75 Cold-drawn 40 65 150 Resistance to salt corrosion

Muntz metal (ASTM B111) Cu 60.0, Zn 40.0 Annealed 20 54 80 Condensor tubes
Aluminium bronze (ASTM B169 alloy A, 
B124, B150)

Cu 92.0, Al 8.0 Annealed 25 70 80 Condensor tubes

Aluminium bronze (ASTM B169 alloy A, 
B124, B150)

Cu 92.0, Al 8.0 Hard 65 105 210 Condensor tubes

Beryllium copper (ASTM B194, B196, 
B197)

Cu 97.75, Be 2.0, Co or 
Ni 0.25

Annealed, 
solution-
treated

32 70 B60 (Rockwell) Electrical, valves, pumps, oilfield 
tools, aerospace landing gears, 
robotic welding, mold making

Beryllium copper (ASTM B194, B196, 
B197)

Cu 97.75, Be 2.0, Co or 
Ni 0.25

Cold-rolled 104 110 B81 (Rockwell) Electrical, valves, pumps, oilfield 
tools, aerospace landing gears, 
robotic welding, mold making

Free-cutting brass Cu 62.0, Zn 35.5, Pb 2.5 Cold-drawn 44 70 B80 (Rockwell) Screws, nuts, gears, keys

Nickel silver (ASTM B112) Cu 65.0, Zn 17.0, Ni 18.0 Annealed 25 58 70 Hardware
Nickel silver (ASTM B112) Cu 65.0, Zn 17.0, Ni 18.0 Cold-rolled 70 85 170 Hardware

Nickel silver (ASTM B149) Cu 76.5, Ni 12.5, Pb 9.0, 
Sn 2.0

Cast 18 35 55 Easy to machine; ornaments, 
plumbing

Cupronickel (ASTM B111, B171) Cu 88.35, Ni 10.0, Fe 1.25, 
Mn 0.4

Annealed 22 44 – Condensor,  salt-water pipes

Cupronickel (ASTM B111, B171) Cu 88.35, Ni 10.0, Fe 1.25, 
Mn 0.4

Cold-drawn 
tube

57 60 – Condensor,  salt-water pipes

Cupronickel Cu 70.0, Ni 30.0 Wrought – – – Heat-exchange equipment, valves

Ounce metal brony or copper alloy 
C83600 (also known as ‘red brass’ or 
‘composition metal’) (ASTM B62)

Cu 85.0, Zn 5.0, Pb 5.0, 
Sn 5.0

Cast 17 37 60 -

Gunmetal (known as ‘red brass’ in US) Varies Cu 80%-90%, Zn 
<5%, Sn ~10%, +other ele-
ments@ <1%

- - - - -

Note: 1 ksi = 1000 psi.   
Source: American Society for Testing and Materials International.
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ADVERTISEMENT
ue to the increased cost of printing, the advertisement rate is RM 700 per issue for an 
A4 size page of black and white, whereas the cost for colour is RM 900.  One year 
of complimentary Vendor’s List advertisement for every one page A4-size colour or 
black & white advertisement. Advertisers are required to submit to us either their own 
black and white or colour artwork in CD. Cheque should be made payable to the 
‘Malaysian Palm Oil Board’.  If you have any queries, please contact the following at 
MPOB.

Tel: 03-87694400      Fax:  03-89262971

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

114 Jan - Mar 2015 30 Jan 2015 27 Feb 2015
115 Apr - Jun 2015 30 Apr 2015 31 May 2015

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’.
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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
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 stamp

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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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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The grand MPOB International Palm Oil Congress and Exhibition (PIPOC) with five 
concurrent Conferences will examine and discuss the many facets of the oil palm industry. 
PIPOC 2013 was attended by more than 2200 participants from 48 countries.

Book your place now to make sure you will be one of them in 2015!

PIPOC 2015 features 5 concurrent Conferences,
namely:

• Agriculture, Biotechnology & Sustainability
• Chemistry, Processing Technology & Bio-Energy
• Food, Lifestyle & Health
• Oleo & Specialty Chemicals
• Global Economics & Marketing

Another attraction of the Congress is
an Evening Forum on Current Issues.

You may opt to be a:
SPEAKER, POSTER PRESENTER or PARTICIPANT

or your organisation may:
• EXHIBIT your products and/or services
• ADVERTISE in the Souvenir Programme of the Congress

6 - 8 October 2015
Kuala Lumpur Convention Centre,

Kuala Lumpur, Malaysia

The
Malaysian Palm 
Oil Board
is organising >>

The Premier Oil Palm Event is back!
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After two years, it is timely to update your knowledge and information on the developments in 
the R&D of oil palm. It will be a platform for participants to interact and share information in all 
areas pertaining to the oil palm/palm oil industry.

This bi-annual Congress provides a platform that showcases the latest advances in the industry.  
A grand exhibition with a total floor space of more than 2000 m2 and 300 booths will showcase 
many new technologies and information to increase the productivity of your business.

Technical tours to an oil palm plantation, palm oil mill, refinery and R&D facilities will also be 
arranged. A golf tournament is also in store for participants and golf enthusiasts.

So, be part of the event and don’t miss this opportunity to update and get yourself networked.

Mark your calendar and make it known to your friends and colleagues

For more information, please contact: pipoc2015@mpob.gov.my or visit
MPOB website at www.mpob.gov.my

FEES




