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S

ome of the possible mill
innovations that could improve
the processing stages either in
terms of ease of maintenance or process
efficiency are presented so that millers
could spend some time to think about
the impact of such innovations on the
milling processes. In new mills the new
technologies could easily be adopted if
the design is practical and financially
viable. The separation of the digesters
from the presses has a number of
merits in it when looking at it from
many angles but then a paradigm shift
is necessary for the investors to readily
accept changes.
Let us assume that a palm oil
mill has six P 15 Dewecker presses
with their dedicated digesters and
each set is numbered 1 to 6. If now
the press of no. 2 and digester no. 3
broke down, what is remaining as
functional are only the four presses.
This problem can be resolved amicably
if the digesters are separated from
the presses and allowed to operate
independently so that there is great
flexibility in operation. The digesters
can be installed in a separate bay and
all we need is a conveyor to transfer
the digested fruits to the presses with
a return line for the excess fruits to
go back to the digested fruit silo that
can also ensure complying with two
fundamental process parameters; (1)
maintain the correct digestion time of
20 to 30 min, (2) proper drainage of free
oil from the digested fruit.
The
feature
article
Bio-based
1,3 Propanediol from Crude Glycerol
describes an interesting and innovative
technology that can degrade the low
quality glycerine produced as a byproduct during bio-diesel production
see page 2

PALM OIL ENGINEERING BULLETIN NO. 123

1

into high value added propanediol
using microbes known as Kluyvera
that was isolated from the palm oil
mill effluent. The economic utilisation
of the glycerine, the by-product of
bio-diesel plants, had always been a
problem in biodiesel plants because of
its poor quality but with this research
project that appears to have sufficient
potency to add real value to glycerol.
The pyrolysis research team have
carried out some useful trials using
pyrolysis at low temperatures to
convert solid biomass into liquid oil
that has considerable advantages
over solid biomass like storage and
transport. The associated technology

converts biomass into oil using reactors
so that the conversion takes place in
the absence of oxygen. The technology,
now mostly conducted on laboratory
scale, has good potentials for wide
spread application in the future. It may
take some time before the technology
can be applied on a commercial scale.

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.
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A1.3
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April (5 bulan)
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A1.4
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*
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MPOB, Head Office
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B

MPOB CONFERENCES AND SEMINARS

1

rd
23 MPOB Transfer of Technology Seminar
and Exhibition 2017

2

23 MPOB Graduate Students Assistantship
Scheme (GSAS) Seminar 2017

3

International Palm Oil Congress and Exhibition
(PIPOC) 2017

rd

Note: *To be confirmed.
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.
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Feature Article

Possible Changes in Milling Technology
N Ravi Menon*

INTRODUCTION

T

his article is an updated version
of an article that was published
in Palm Oil Engineering Bulletin issue No. 49
and probably could motivate the millers to
think about changes would be welcomed to
the industry. We will start with the digester
as sterilisers, that seem to have been under
the lime light for some time now
DIGESTER MODIFICATION
Until now the changes that have taken
place in digester design had been minor in
nature. The basis for any changes so far was
only to facilitate easy maintenance of the
digester. The present practice of renewal of
digester liners is cumbersome, inconvenient
and grossly labour intensive. That alone
is not the issue but the distortion it causes
to the digester body is something that the
millers would not be able to accept.

The ideal situation would be to
re-design the digester operation system
* Malaysian Palm Oil Board,
6, Persiaran Institusi, Bandar Baru Bangi,
43000 Kajang, Selangor, Malaysia.
E-mail: rohaya@mpob.gov.my

so that a worn liner can be replaced with
ease within the shortest time. The existing
system makes it difficult for maintenance
personnel to renew the liners as complete
rings. Segments of worn out liners are
cut out using an oxy-acetylene torch and
new segments welded in situ. This causes
distortion of liner ring geometry with
the result that it is impossible to maintain
minimum clearance between the liner and
the stirring arms. The resulting excessive
gap results in inadequate digestion of the
fruits. The only remedy is to fit new liners
as complete rings to retain the circular
shape of the liners.
This calls for a different approach in
the drive and fruit discharge system. If the
whole digester body can be shifted away
from the drive and discharge system, liner
ring renewal will be simple. The body may
be mounted on rollers moving on steel joists,
with the bottom chute easily detachable. A
similar provision also may be made to the
drive system or, if not possible the drive
system may move along with the body. The
bottom liners are more susceptible to wear
and, therefore need more frequent renewal
and, as such, accessibility to the bottom
should be the prime consideration during
design changes. Some mills have already
carried out some changes along these lines.
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Replaceable Tip

Figure 1. Digester Arm fitted with replaceable tip-one method.

The use of stainless steel liners is one of the
remedies as they will last very much longer
and are ideal for the food industry.
Digester Stirring Arms
The stirring arms tend to wear badly
if there is excessive sand carry over by the
stripped fruits. Usually the tip portions are
mainly affected. The remaining portions
are normally intact with almost no sign of
wear. It is a sheer waste of material when
the whole blade has to be changed merely
because of the wear of the blade tips. In
this context it is worthwhile to consider
replaceable tips that would help to reduce
maintenance cost (Figure 1).
The other notable change is the
digester level detector i.e. electronic
device to indicate the digester level. These
devices last a short time due to the hostile
conditions prevailing around the digesters
under which conditions they are expected
to perform. Many of them were found to
be unsatisfactory in terms of ruggedness.
The use of load detection on the return
fruit conveyor gives some indication of
the digester having filled up as any load
on this conveyor will increase the motor
load and give a signal but does not indicate
the level. In this context, please remember
that the digester must be filled up to at
least three-quarters full for good digestion.

12
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Otherwise the oil loss in fibre will increase.
Many mills still use mechanical indicators
for monitoring digester level. This device,
although primitive, is reliable and most
mills still use it to monitor digester levels.
PRESS PRESSURE PLATE
Presses,
apart
from
some
minor
evolutionary changes, did not undergo
major changes except for size which is
increasing at the same rate as the FFB
cages. The norm was a nine tonne press.
Encouraged by the success of 15 t presses
which made their debut a decade ago
manufacturers have ventured into 20 and
even 30 t presses. Reportedly these are
not performing well but it is too early to
conclude this as they are still in their early
stage of development. The manufacturers
can collaborate with MPOB and conduct
test trials in the experimental mill at Labu
so that MPOB can evaluate them.
The hydraulic press cone control is
widely practiced in most mills in Malaysia.
The other notable change in milling is the
popular acceptance of horizontal twin
screw- press (Devaquer type presses) which
effectively pushed the (vertically set) Stork
designed presses out of the market. The
ease of maintenance could be the possible
reason for this.

Feature Article

Conical pressure
plate

Flat pressure plat

Figure 2. Minor modification in press.

Recently, the press cones have
undergone some minor modification. The
flat pressure plates have virtually replaced
the conical plates whether for good or bad
is still questionable (Figure 2).
Press Screws
The press screws are replaced upon
reaching about 10% wear of the first front
flight and, like the digester stirrer arms
the whole screws are discarded or the
worn section built back by welding but the
original dimensions are difficult to get back
and the job is often crudely executed. The
cost effectiveness of this is questionable as
considerable man-hours are required to re-

build a worn out screw. The logical solution
is to incorporate renewable front end flights
as shown in Figure 3. This saves time and
the original dimensions are retained. The
press screw supplier will have to reduce
his profits but the millers will gain. The
coupling shown in Figure 4 is only to
indicate that it should be detachable as the
flange coupling shown is not the best way
to do the job.
PRESS CAKE BREAKER CONVEYOR
The press cake breaker conveyor has
undergone a slight change in the last
decade. The individual paddle arms have

This section remain intact

Front
Rear

These flights wear off after about 400 hr of operation

Figure 3. Press screw profile showing wear prone section.

Front

Rear
COUPLING

Figure 4. Press screw evolution-detachable front flights.
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(a) Paddle Arm type Press Cake Conveyor

(b) Screw type Conveyor- Gaining Popularity in Mills

Figure 5. Press cake breaker conveyor - paddle arms to full conveyor.

given way to a full conveyor (Figure 5)
while retaining the paddle arms on about
3-4 m length at the discharge end of the
conveyor. This modification has brought
down the maintenance time of the conveyor
significantly but the condition of the press
cake for efficient separation from the nuts
are unlikely to be better than before.
NUT CRACKERS
This has undergone a number of
conspicuous changes over the past
two decades and may be classified as
revolutionary changes as the working
principle has shifted from the normal
concept i.e. centrifugal cracking. The earlier
crackers, although efficient, made use of the
principle of accelerating the nut velocity
using centrifugal force within a rotating
chamber. The accelerated nuts were forced
to hit the hard liner of the chamber causing
the nuts to crack (Figure 6). If the nuts are
dry, the cracking efficiency and kernel
quality are good. The maintenance cost also
is negligible.
Originally, ripple mills were
designed for de-husking wheat grains,

14
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most mills rushed for them and replaced
their centrifugal crackers with the new
system. The operating principle is the
grinding action of a rotor on the nuts placed
between the rotor and a ripple plate. The
heavy ingress of stones causes the ripple
plate to wear rapidly then weekly renewal
of the ripple plate is needed to maintain the
cracking efficiency above 95%.
Additionally, a large percentage of
kernel is also ground to powder, escaping
laboratory detection. At the use of ripple
mill eliminates the need for a nut drying
silo it is capable of cracking wet nut and
releasing the kernel. This appears to be the
single reason for the millers to adopt ripple
mill in their mills. Unfortunately, the high
rate of wear and the consequent high ripple
mill maintenance cost raises a question
mark as to whether the selection of this
machine has been prudent.
The nut crackers may go back
to centrifugal cracking if the recently
introduced centrifugal cracker makes its
debut in the market. This cracking machine
marketed under the name ‘Super-cracker’
works on the principle of centrifugal

Feature Article

Nuts

Rotor
Stator

Liner

Motor

Figure 6. Horizontal throw centrifugal cracker.

cracking. This is an improvement on the
earlier type horizontal-throw nut cracker
with a number of additional features,
specially designed to make maintenance
easy. The results according to those using
them are very encouraging. There are
still no reported data on all aspects of its
performance.
CONTINUOUS TRAY
KERNEL DRYER
The forthcoming evolution in kernel drying
system is actually a replica of the tea drying
system. It is not popular yet with most
millers due to minor problems, which can
be ironed out. This system is in operation
in the MPOB mill at Labu, Negeri Sembilan.
The vertical silo type heater units, which are
still the choice of the mills at the moment
have several flaws, the significant one being
uneven drying arising from the tendency
for short circuiting of the kernel. The belt
dryer (Figure 7) can have an even kernel
bed thickness, which slowly moves in to a
heated chamber allowing efficient heating
without the possibility of short circuiting.
Perhaps one day all the mills may move
along this direction. The slow movement of
the chain ensures good retention time.

DECANTERS
Decanters had been in use for some time
in mills for separation of oil and solids
in one operation. But their high cost of
maintenance resulting from excessive wear
made this machine unpopular with the
millers after the initial introduction about
20 years ago. They appear to be coming
back to the scene after some modifications
to counter the erosion problem.
Decanters are excellent machines
capable of separating out the solids with
reasonable efficiency. In the absence of
sand contamination this machine is capable
of reducing the effluent discharged from
the mills. It may even be possible to realise
zero discharge from mills if the decanter
in combination with evaporators, can be
designed to work together.
Some mills remove the solids from
the crude oil using a decanter prior to
clarification as oil separation is more efficient
if the solids are removed before admitting
diluted crude oil into the clarification tanks.
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Kernel Feeder
Conveyer
Kernel Bed

Air Blower

Manholes
Conveyer
Kernel Bed

Conveyer
Air Blower

Figure 7. Continuous tray kernel drier.

In a three-phase decanter, the
discharged sludge can be evaporated and
cycled back to the system; the effluent
produced being the solids. This can be
easily dried and packed as organic fertiliser
having commercial value. The only obstacle,
if any, is the slightly higher oil loss in the
solids discharged. Further separation using
a second decanter after hot water dilution
may recover some of the oil and help
bring the total oil losses under control.
Various
combinations
of
clarification tanks, separators, decanters
and purifiers are seen in palm oil mills.
But the common approach is to separate
the crude oil into sludge and pure
oil in a clarification tank followed by
purification and vacuum drying stages
for oil and fat oil recovery from the
sludge by a sludge separator.

16
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COALESCENCE
PLATE SEPARATOR
It is rather unfortunate that this
static oil or water separator could
not penetrate the palm oil industry
due to the poor marketing strategy of
the machine importer. This machine
is static and there are no moving
parts and work on the principle that
separation efficiency in a clarification
tank increases if the oil is allowed to
separate and rise through small vertical
channels. Tubular units are also capable
of offering better separation than plain
tanks.
This
type
of
separator,
preferably large units can be installed
to receive press liquor and perform
the first stage separation of oil and

Feature Article

Crude oil inlet

Oil outlet

Sludge outlet

Solids

Figure 8. Coalescence plate separator-showing its working principle.

solids just like the decanters but with
a difference that in the absence of high
speed rotation and shearing the oil is
likely to retain its structure. There is
also no possibility for the formation of
micron level particles that cannot be
separated. These separators are capable
of three-phase separation and they are
easy to fabricate with low capital cost.

continued and it appears that a workable
system can be developed. The problem
encountered in crude oil clarification is
the separation of three phases, i.e. water,
oil and sludge. The presence of oil hinders
the separation of solids as the emulsion
formed blocks the pores of the filter media
preventing passage of crude oil through
them.

The oil should never be allowed
to break into submicron particles as
these particles cannot rise up due to
lack of buoyancy and are eventually
lost in the waste water.

CONCLUSION

MEMBRANE FILTER PRESS
Attempts on the use of the filter press by
equipment suppliers for solid separation
from crude palm oil faced several
operational and maintenance problems
in the early 90s. But fortunately the work

The millers are requested to consider
introducing some of the recommendations
presented in this paper if it is financially
viable and also if the recommendations
are likely to improve process efficiency. A
detailed exploration is always necessary
before implementing anything as the
modifications, found suitable in one mill
need not necessarily produce the same
results in other mills.
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Pyrolysis of Oil Palm Biomass to Multiple Fuels
and Products: Experiences of MPOB
Mohamad Azri Sukiran*; Soh Kheang Loh* and Nasrin Abu Bakar*

INTRODUCTION

E

nergy has always played an
important role, be it for survival
or the continued development of
mankind. Biomass has long been utilised
in supplying energy since the beginning
of civilisation and still so in prospering the
economies of developing countries. It has
received renewed attention recently mainly
as a consequence of high and volatile
oil prices and climate change caused
by increased fossil fuel consumption.
The focus now is on producing biomass
energy as an alternative renewable
energy source using matured and readily
applicable conversion technologies. Oil
palm biomass from the Malaysian palm oil
industry poses great potential for energy
application, which is abundantly available
from the palm oil milling activities (e.g.
empty fruit bunches (EFB), palm kernel

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

shell (PKS) and mesocarp fibres) and oil
palm pruning/replanting activities from
the plantations (e.g. oil palm frond (OPF)
and oil palm trunk (OPT)). Thus, oil palm
biomass is advantageous to be converted
into useful and profitable bioproducts (e.g.
fuel, chemical and material).
Among the potential energy
conversion
system,
pyrolysis
is
considerably a more promising precommercialisation technology for biomass
to bioenergy production. Pyrolysis is the
thermal degradation of biomass materials
in the complete absence of oxygen.
Relatively low temperatures of 350°C to
600°C are employed, compared with 800°C
to 1200°C in gasification (Basu, 2013). In
general, pyrolysis of biomass produces
liquid products (bio-oils) and gas leaving
behind a solid residue richer in carbon
i.e. bio-char. The yields and compositions
of the final pyrolysed products are
dependent
on
various
parameters,
including temperature, residence time,
feedstock used, type of reactor, heating
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Figure 1. Reactor components in pyrolysis of oil palm biomass.

rate and addition of catalyst (Kong et al.,
2014). Pyrolysis is attractive because the
biomass wastes which are difficult and
costly to manage can be readily converted
into liquid products. These liquids
have advantages in transport, storage,
distribution, combustion and retrofitting,
and flexibility in production and marketing.

zone (pyrolysis zone) through the cool zone
(condenser). Condensation is an important
pyrolysis step for oil production. Without
this, only the biochar and gas products can
be obtained from the process.

Pyrolysis Technology

The Energy and Environment
Unit of MPOB has set up a small-scale
pyrolysis experimental rig (Figure
2). The rig can accommodate 5 g to
10 g of biomass feedstock for each
pyrolysis experiment. It can be divided
into two components i.e. (1) pyrolysis
component
fluidised–fixed
bed
reactor, furnace, fluidising gas (argon
gas), thermocouple and sand bed and
(2) condensation component - biooil collector, gas dyer (silica gel) and
water-ice bath. MPOB has conducted
both the slow and fast pyrolysis studies
for the effects of different temperatures,
particle sizes, residence times, heating
rates and type of oil palm biomass on
pyrolysis products. The studies were
conducted at varying temperatures and
heating rates from the range of 300°C
to 700°C and 10°C min −1 to 100°C min −1,
respectively. Moreover, the particle
sizes and residence times varied in the

Generally, pyrolysis is performed
in a closed reactor system with moderate
operating temperatures. The feedstock does
not combust, as oxygen or air is absent. The
reactor is indeed the ’heart’ of the process.
Various pyrolysis reactors, such as the
fluidised bed, rotating cone, vacuum reactor,
entrained flow and simple batch reactor
have been designed mostly at laboratory
scale (Mazlan et al., 2015). Pyrolysis could
be categorised into slow, intermediate, fast
and flash. The classification is based on the
heating rates and residence times during the
process. It can be divided into three stages, i.e.
preparation of feedstock, pyrolysis process
and product collection (Figure 1). Prior to
pyrolysis, the samples should be dried and
ground to get fine biomass particles for
optimum exposure to the process. Nitrogen
(N2) - an inert gas - is commonly used to
accelerate vapours sweeping from the hot
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Figure 2. The pyrolysis experimental rig available at MPOB.

TABLE 1. DISTRIBUTIONS OF THE PYROLYSIS PRODUCTS FROM
VARIOUS TYPES OF OIL PALM BIOMASS
Type of palm
biomass
Empty fruit bunches

Pyrolysis productsa (wt.%)
b

Bio-oil

Biochar

Gas

47.4 ± 2.1

22.3 ± 1.8

30.3 ± 2.2

Palm kernel shell

19.0 ± 3.3

55.1 ± 2.4

25.9 ± 2.1

Oil palm frond

25.7 ± 2.7

42.6 ± 3.4

31.7 ± 3.2

Oil palm trunk

29.4 ± 2.5

16.8 ± 1.8

53.8 ± 1.6

a

Note: Obtained at temperature of 500°C and particle size of 107–125 µm.
b
Calculated by difference.
Source: Mohamad Azri et al. (2016).

range of <90 to 250 µm and 10 min to 60
min, respectively. In fact, temperature
and residence time of the reactor in
pyrolysing oil palm biomass are the two
most important parameters that determine
the type of final product. Four types of oil
palm biomass, i.e. EFB, PKS, OPF and OPT,
were successfully tested using this pyrolysis
rig; with final products distribution as shown
in Table 1. In pyrolysing oil palm biomass at
the optimum conditions, i.e. temperature of
500°C and particle size of 107-125 µm, the
EFB gave rise to the maximum bio-oil yield
(47 wt.%), whereas the PKS and OPT led to
the most char (55 wt.%) and gas (54 wt.%).
Based on these optimum conditions, 1 t
of EFB can produce approximately 470 kg
bio-oil, 220 kg biochar and the rest are gas
products.

CHARACTERISTICS OF THE
PYROLYSIS PRODUCTS
The final products of the pyrolysed oil palm
biomass include bio-oil, bio-char and gases
(Figure 3). Bio-oil is dark brown, free-flowing
liquid that comprises mainly the oxygenated
organic compounds. Chemically, bio-oil is a
complex mixture of water, guaiacols, catechols,
syringols, vanillins, furancarboxaldehydes,
isoeugenol, pyrones, acetic acid and formic
acid. Other major groups of compounds present
are hydroxyaldehydes, hydroxyketones,
sugars, carboxylic acids and phenolics. The
important bio-oil fuel properties are viscosity,
water content, acidity, density, chemical
composition, ash content, calorific value
(CV), solvability, ageing and combustion
temperature. Examples of bio-oil properties
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(a)

(b)

Figure 3. Pyrolysis products: (a) bio-oil and (b) bio-char.
TABLE 2. CHARACTERISTICS OF BIO-OILS DERIVED FROM EMPTY FRUIT
BUNCHES (EFB) AT DIFFERENT PYROLYSIS TEMPERATURES
Property

Temperature (°C)
450

500

550

Calorific value (MJ kg )

20.5 ± 0.07

21.5 ± 0.02

21.6 ± 0.01

Total ash (wt.%)

0.41 ± 0.01

0.55 ± 0.01

0.38 ± 0.03

pH

3.0 ± 0.02

2.4 ± 0.01

2.2 ± 0.01

30.1 ± 1.2

27.5 ± 2.4

34.2 ± 2.7

84.1 ± 1.5

72.6 ± 2.3

69.0 ± 1.8

0.88 ± 0.01

0.95 ± 0.01

0.90 ± 0.03

Carbon

35.3 ± 0.14

47.8 ± 0.06

56.3 ± 0.09

Hydrogen

5.67 ± 0.08

6.69 ± 0.02

6.77 ± 0.04

57.6 ± 0.06

43.9 ± 0.04

35.4 ± 0.06

1.41 ± 0.06

1.68 ± 0.06

1.56 ± 0.02

−1

Water content (wt.%)
−1

Total acid (mg KOH g )
−3

Density (g cm )
Ultimate analysis (wt.%)

Oxygen

a

Nitrogen
a

Note: Calculated by difference.
Source: Mohamad Azri et al. (2016).

deriving from EFB at different temperatures
are shown in Table 2. The produced bio-oil has
−1
moderate CV ranging from 21 MJ kg to 22 MJ
−1
kg and contains many chemical constituents,
which are valuable as specialty chemicals. The
potential applications of bio-oil are as fuel for
(1) combined heat and power generation, (2)
small stationary engines, (3) gas turbines and
(4) boilers, also as chemicals feedstock and
food flavouring agent.
Bio-char (Figure 3) - an intermediate
black solid residue - is also formed during
the pyrolysis of EFB. The properties of
24
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bio-char (Table 3) are affected by the raw
material used and the operating conditions,
which are mainly the heating rate and
temperature. The bio-char produced has
higher CV (22–25 MJ kg−1) than the bio-oil.
The bio-char can be used as a solid fuel,
char–oil or char–water slurries, activated
carbon and soil enhancer.
In addition, the gases detected
during pyrolysis were carbon monoxide
(CO), carbon dioxide (CO2), methane (CH4),
ethane (C2H6) and ethylene (C2H4) (Figure
4). The gaseous product from pyrolysis
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TABLE 3. CHARACTERISTICS OF BIOCHAR DERIVED FROM EMPTY FRUIT
BUNCHES (EFB) AT DIFFERENT PYROLYSIS TEMPERATURES
Property

Temperature (°C)
−1

Calorific value (MJ kg )

450

500

550

24.9 ± 0.09

22.8 ± 0.08

22.4 ± 0.05

70.5 ± 0.02

69.7 ± 0.08

72.3 ± 0.04

3.89 ± 0.08

4.11 ± 0.02

4.06 ± 0.02

22.2 ± 0.05

23.3 ± 0.07

21.2 ± 0.10

3.41 ± 0.01

2.95 ± 0.02

2.39 ± 0.02

5.21

4.74

3.52

0.02

0.01

0.01

Ultimate analysis (wt.%)
Carbon
Hydrogen
Oxygen

a

Nitrogen
2

1

Surface area (m g− )
3

−1

Total pore volume (cm g )
Note: a Calculated by difference.
Source: Mohamad Azri et al. (2016).

Source: Mohamad Azri et al. (2014).

Figure 4. The emitted pyrolysis gases at different temperatures.

usually has a high level of saturated and
unsaturated hydrocarbons such as CH4 and
C2H4 from the complex thermal degradation
processes. The produced gases may be used
for feed drying, process heating and power
generation or exported for sale.
Market Analysis
Given the limited reference of the
existing pyrolysis oil production units, the
commercial feasibility of such technology
can only be estimated based on a number

of variables, such as reactor type, feedstock,
labour, utilities and maintenance costs.
For example, a 400 t (bone dry) per day of
-1
greenfield (at RM 175 t ) pyrolysed using a
rapid thermal processing unit, the production
cost for bio-oil is ≈ RM 1.80 per gallon.
CONCLUSION
The produced valuable products such as
bio-oil, bio-char and gas from oil palm
biomass through thermal process such as
pyrolysis provide co-benefits to the palm
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oil industry in the form of renewable
electricity, liquid and gaseous biofuels,
large amounts of heat/low pressure
steam and bio-chemicals. The multiple
types of energy and chemicals generated
have potential to contribute significantly
to climate change mitigation.
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Bio-based 1,3-propanediol Production from
Crude Glycerol
Stasha Eleanor Rosland Abel* and Soh Kheang Loh*

ABSTRACT

B

iodiesel, an environmental-friendly
and renewable fuel has gained market
share and popularity as an alternative
to fossil fuel. The utilisation of glycerol for the
synthesis of value-added chemicals is a topic of
great industrial interest because the rapid growth
of the biodiesel industry has thus generated
an excess of waste glycerol. This occurrence is
unavoidable due to its restricted application
owing to the presence of impurities. Its natural
disposal in the environment is prohibited but at
the same time it is costly to store and process
this into its pure form. The triglyceride backbone
of glycerol can serve as a natural metabolite
for biological functions in many cells and has
potential to be degraded into high value-added
smaller molecules. We found a newly isolated
1,3-propanediol (1,3-PD) producer from palm
oil mill effluent (POME) which was capable of
fermenting crude glycerol into 1,3-PD (5.28 g
litre-1) along with by-products, butanol (0.34 g
litre-1) and acetone (0.31 g litre-1) after 48 hr of
* Malaysian Palm Oil Board,
6, Persiaran Institusi, Bandar Baru Bangi,
43000 Kajang, Selangor, Malaysia.
E-mail: stasha.eleanor@mpob.gov.my

incubation at 30°C in medium enriched with
crude glycerol at 150 rpm. The strain, namely
Kluyvera cryocrescens has the potential to be
used in the bioprocess of interest in the future.
INTRODUCTION
The crude glycerol generated thus far from
the biodiesel industry has created some
environmental and economic challenges
as its disposal in the environment is
undesirable and its utilisation limited.
This surplus by-product produced at
an alarming rate of one-tenth of every
volume of biodiesel, has received great
attention for its potential alternative uses
which need to be explored, in the hope to
reduce the associated environment impact
and improve the economic viability of the
biodiesel industry. To date, integration
of this waste for high value-added coproduction together with biodiesel seems
promising.
Owing to its reduced carbon chain
length, glycerol can serve as a low-cost
carbon source to produce a wide range of
value-added products through microbial
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fermentation. These include 1,3-propanediol
(1,3-PD), citric acid, butanol, ethanol,
poly (hydroxyalkanoates), polyglycerol,
1,3-dihydroxyacetone (DHA) and many
others. The chemicals and polymers derived
have extensive applications as biofuels, fuel
additives, detergents, etc. Among the many
potential applications, microbial conversion
of glycerol into 1,3-PD has recently received
much attention (Guo et al., 2017; Loh and
Stasha, 2016; Da Silva et al., 2015; Rossi et al.,
2013).
The 1,3-PD, a 3-carbon diol, is
a specialty platform chemical due to
its varying applications in polymers,
cosmetics, pharmaceuticals, etc. (Kaur et
al., 2012). It is mainly used as a monomer
for the synthesis of polyesters and
heterocyclic compounds (Lee et al., 2015).
Conventionally, 1,3-PD is chemically
synthesised via two major routes; reacting
3-hydroxypropionaldehyde with either
acrolein or ethylene oxide. However, the
chemical routes are costly and require high
pressure and temperature. Contrarily, the
current interest via biological approach
using renewable biomass, including crude
glycerol is more promising (Chatzifragkou
et al., 2014), as the biological route
seems more practical and feasible (more
economical, less risky and environmentalfriendly). Besides, it is fermentation-based
using relatively cheap, replenishable raw
materials i.e. crude glycerol and naturally
occurring microorganisms, thus less
energy is required.
The ability of microorganism,
Clostridium pasteurianum to convert
glycerol into 1,3-PD was first discovered
in 1881. Later, many other microorganisms
have been identified, including Klebsiella
(Wojtusik et al., 2015), Clostridium
(Szymanowska-Powalowska, 2014) and
Citrobacter (Ferreira et al., 2012). Many
of these glycerol-catabolising strains are
originated from soil and other wastewater
resources. Palm oil mill effluent (POME)
being cheap and abundant has the potential
for such conversion. Hence, the work
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commenced to identify some potential
bacterial strains from POME that can
produce 1,3-PD using the crude glycerol
derived from biodiesel manufacturing.
Microbial Screening of Palm Oil
Mill Effluent
POME samples were collected
from a palm oil mill and the potential 1,3PD producers were isolated by bacterial
enrichment in a selective medium. Each
isolated bacteria was inoculated into a 250
ml flask with 100 ml enriched medium
and incubated at 30°C for 24 hr at 150 rpm.
After the incubation period, the samples
were subjected to a serial dilution using
sterile distilled water and 0.1 ml of each
diluted samples were then plated out
onto a solid mineral salt medium (MSM)
and incubated at 30°C. The culture was
then incubated at 30°C for 60 hr in an
incubator shaker at 150 rpm. A small
portion of the sample was withdrawn at
fixed time interval (6 hr, 12 hr, 24 hr, 48
hr and 60 hr) and analysed for 1,3-PD
and other by-products production using
high performance liquid chromatography
(HPLC). The working conditions were
as follows: 0.5 mM H2SO4 as a mobile
phase at 60°C with a flow rate of 1.0 ml
min-1. The culture was centrifuged at 4000
rpm for 10 min and the supernatant was
filtered through a 0.45-µm membrane
filter (Nylon) for analysis.
Identification of 1,3-PD-Producing
Microorganisms
There were many bacteria colonies
grown on the separation plates packed
with MSM. We managed to isolate five
different types of colonies and purify them
further on Luria Bertani (LB) agar plates.
Of these, one potential 1,3-PD producer,
showed ability in utilising glycerol as
carbon source. This strain performed as
a gram-negative rod-shaped bacterium
(Figure 1a) with its morphology as shown
by the SEM micrograph (Figure 1b). This
newly isolated 1,3-PD producer was
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1,3-PD/butanol/acetone (g litre-1)

Dry cell weight (g litre-1)/productivity
-1
-1
(g litre hr )

Figure 1. (a) Gram stain test micrograph of Kluyvera cryocrescens under 40 X magnification.
(b) Scanning electron micrograph of Kluyvera cryocrescens under 10 000 X magnification.

Time (hr)

Figure 2. Fermentation of Kluyvera cryocrescens in crude glycerol for 1,3-PD and other
by-products production.

taxonomically identified to be the species
of Kluyvera cryocrescens NBRC 102 467
(with 99% similarity via NCBI BLAST).
Production of 1,3-PD by
Kluyvera cryocrescens
The shake flask fermentation
showed that Kluyvera cryocrescens could
consume the crude glycerol and transform it
into 1,3-PD. Although there were impurities
in crude glycerol, the strain could withstand
it and was able to produce 1,3-PD up to a
maximum concentration of 5.28 g litre-1
after 48 hr with productivity of 0.11 g litre-1
hr-1 (Figure 2). At the same time, very low
concentrations of acetone and butanol were
-1
-1
also obtained, 0.34 g litre and 0.31 g litre
(max), respectively. These two by-products

can be used as a solvent or a fuel. The
production of 1,3-PD and the by-products
dropped drastically after that, probably
due to nutrient depletion, causing cells
die-off with a declined dry cell weight and
productivity too.
Commercial Potential
The findings showed that ~5 g
of 1,3-PD can be produced from 20 g of
crude glycerol. Assuming the biodiesel
production in Malaysia is ~500 000 t and the
crude glycerol production is ~50 000 t, thus
potentially, ~12 500 t of 1,3-PD per year can
be produced. The estimated total value of
1,3-PD in a year is RM 19.375 million based
-1
on market price of RM 1550 kg of 1,3-PD.
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CONCLUSION
A newly isolated Kluyvera cryocrescens from
POME could assimilate crude glycerol
derived from the biodiesel industry to
produce 1,3-PD as the main product, along
with butanol and acetone as by-products.
This strain showed high durability even
in a contaminated substrate like crude
glycerol.
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Biogasclean Feature
- theArticle
best
H2S removal system with
lowest operating costs
Biogasclean is the leading supplier of gas
cleaning systems to the biogas industry. The
company is supplying clean gas to engines and
boilers with a capacity above 485 MW. Biogasclean has more than 125 references in SE Asia
and over 80 installations at palm oil mills.
Biogas from POME contains typically 2,500
to 3,500 ppm H2S and has to be reduced to
100-200 ppm to meet the engine manufacturers specifications. Biogasclean can guarantee
this gas quality with a 100% biological H2S
removal process.

T Energy Ind Sdn Bhd

Biogasclean has - compared to other gas
cleaning systems - the lowest operating costs
and the highest availability. The downtime for
maintenance is limited to less than one week
per year as the packing media can be cleaned
inside the tank with Biogasclean’s unique
QSR® cleaning system.
Contact Biogasclean if you want to learn more!

the key to efficient
and successful
utilization of biogas
Biogasclean Asia Co., Ltd.
331 Moo 2, Unit S1/2, Soi Thetsaban
Bangpoo 54, T. Taiban, A. Muang
Samutprakarn 10280, Thailand
Tel. (+66) (0)2-395-1157
www.biogasclean.com

Malaysia Office
L-7-1, No.2, Jalan Solaris
Solaris Mont Kiara
50480 Kuala Lumpur, Malaysia
Contact person: Ho Vooi Toc
Tel: +60 12 324 2665
e-mail: ho.vt@biogasclean.com
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Bhd
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Smaller Footprint,
Less Machinery
and Less Labour

Better Safety &
More Conducive
Working Environment

PALM OIL ENGINEERING BULLETIN NO. 123

Not A Pressure
Vessel & Is Easy
To Operate

EnvironmentFriendly

Effective
De-Activation
of Lipase Activity
Excellent Oil
Oxidative Stability
Efficient Use
of Energy

Less Oil and
Kernel Losses

PalmitEco Engineering Sdn Bhd
(A Wholly Owned Subsidiary Of CB Industrial Product Holding Berhad)

(1131144-D)

Lot 4, Jalan Waja 15, Kawasan Perusahaan Telok Panglima Garang
42500
Selangor
Ehsan, West Malaysia.
PALM
OILDarul
ENGINEERING
BULLETIN NO. 123
Tel: 603-3122 7117 / 3122 8899 / 3122 1371 Fax: 603-3122 7152 / 3122 9152
Email: sales@cbip.com.my, info@cbip.com.my Website: www.palmiteco.com.my
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Szetech Engineering
Sdn Bhd
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Designed in the USA with over 70 years of
total steam turbine experience

Jasa Aman
Engineering Sdn Bhd

28M

3500

7000
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Jasa Aman Engineering SDN BHD
Jasa Aman Sales and Services SDN BHD
39/39A, Jalan 23, Taman Bukit Kuchai, Batu 8, Jalan 47100 Puchong, Selangor
Darul Ehsan, Malaysia
PALM OIL ENGINEERING BULLETIN NO. 123
Tel: +603-8075 6521, 8075 6750
Fax: +603-8070 2436, 8075 6485
Email: primeturbine@jasaaman.com Web: www.jasaaman.com
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SOLID REMOVAL & OIL RECOVERY SYSTEM

A Proven technology where it can solve mill raw sludge discharge problem
in the mill oil room itself by removal of suspended solids, reduction of
COD/BOD, and recovery of oil with payback in 2-3 years. It contributes up
to 30% of mill’s profit. The system stops the problem before it becomes a
problem in the effluent ponds !
Raw sludge filter through AquaEco Reactor produces a clear filtrate with
negligible oil and suspended solids. COD/BOD of discharge is reduced by
65% to 75%. Increase Oil Extraction Rate (OER) of mill 0.4% - 0.6%.

YKL Engineering
FILTRATE TEST RESULTS :
Type of Test

Results

Test Methods

POME

Filtrate

APHA 4500-H B

4.73@25.6°C

4.69@25.6°C

DL-LAB-TM01
(based on MN Method 8-22)

48.100

13.410

BOD 70% Reduction

DL-LAB-TM02
(based on MN Method 0-26; 0-28; 0-29)

78.000

19.500

COD 75% Reduction

Ammonial Nitrogen (NH3-N),
mg/L

DL-LAB-TM03
(based on MN Method 1-05)

70

12

Total Nitrogen, mg/L

DL-LAB-TM04
(based on MN Method 0-88)

590

28

Oil and Grease, mg/L

DOE (M) Reference Method

13.812

3

Oil is almost
non-detectable

Suspended Solids, mg/L

DOE (M) Reference Method

24.600

31

99.90% of Suspended
Solids removed

APHA 2540 B

49.750

20.760

pH VALUE
Biochemical Oxygen Demand
(3 Days @ 30°C), mg/L
Chemical Oxygen Demand,
mg/L

Total Solids, mg/L

* The system has consistently shows that there is less than
300ppm of oil and less than 300ppm of suspended solids
in the filtrate. COD-BOD of filtrate discharge to effluent
pond is about 30% of original raw sludge COD-BOD.
* AquaEco cutting edge patented green technology
provides the first real breakthrough to recover residual oil
and remove all suspended solids from raw sludge at the Oil
Room before discharge to the effluent ponds.
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YKL ENGINEERING SDN. BHD.
YTH AGRI-TECHNOLOGY SDN. BHD.
PT. YKL INDONESIA

( Reg. No.: 568547-U )
( Reg. No.: 820140-D )

Lot 663, Batu 10, Kampung Paya Panjang, Bukit Pasir, 84300 Muar, Johor, Malaysia.
Tel : +606-9859 155 / +606-9859076 / +606-9857 518
Fax : +606-9857 567 / +606-9857 576
Email : ykl@yklgroup.com.my
Website : www.yklgroup.com.my

• To achieve the discharge particulate matters below 150ppm after boiler chimney
• Suitable to install for any biomass boiler
Electrostatic Precipitator (ESP)
• The dust laden flue gas flows through a system which consists of
collecting electrodes and discharge electrodes.
• The high field strength in the vicinity of the discharge electrodes
to create a CORONA EFFECT.
• The charged dust particles will migrate to collecting electrodes
and dust layer will accumulated and formed.
• The accumulated dust layer will remove to the hopper by the
rapping system.

YKL Engineering

Wet Scrubber
• The dust laden flue gas flow through swirl vane plane causing the
gas to swirl upward inside the cylindrical compartment.
• The counter flow of water film created by the spiral nozzles to
provide the scrubbing action on the dust laden gas.
• The dust will trapped by the water and flows down the cylindrical
compartment to the discharge point.
• The clean gas then flow out at the top of cylindrical compartment
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NTN Bearing Malaysia Sdn Bhd
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FT-NIR Spectroscopy for the
Palm Oil Industry


Bruker: The perfect partner for the palm oil industry
- Dedicated and user friendly TANGO-T spectrometer for the analysis of liquid samples
- MPA spectrometer for both liquid and solid analysis from palm kernel, kernel meals,
palm fiber to various kinds of liquids
- Process spectrometer MATRIX-F for the multi-point online/inline analysis of liquids
and solids



Why Bruker?
- Ready-to-use, precise models for oils and palm products
- Fully open platform full calibration support by local experts available on required
- Database storage and network control of spectra and methods
- Robust and rugged spectrometers with “Rocksolid” design



Benefits of Bruker FT-NIR solutions:
- Reduce chemical analysis by 90%
- Get results both for purchasing and quality control in less than a minute
- Optimize the palm oil production process

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

Bruker (Malaysia) Sdn. Bhd.
303, Block A, Mentari Business Park
No.2, Jalan PJS 8/5, Dataran Mentari
46150 Petaling Jaya, Malaysia
Tel. +60 3 5621-8303
Fax. +60 3 5621-9303
E-Mail: info.bopt.my@bruker.com

Innovation with Integrity
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FT-NIR

FT-NIR SPECTROSCOPY- FOR TRANSFORMING
PALM OIL MILL PROCESS CONTROL
FT-NIR Spectroscopy is a new technology that has already firmly established itself in the agricultural sector
for rapid measurement of important data. Its precise and hassle free screening analysis of used frying fats
and oils for rapid determination of polar compounds, polymerised triacylglycerols, acid value and Anisidine
values was acknowledged by the German Society for Fat Science (DFG) who issued this Standard Method ‘FTNIR Spectroscopy’.
These unique characteristics of the FT-NIR spectroscopy’s capability for rapid measurements of many
important process parameters are a boon for the palm oil processing plant as well as the refineries in terms
of maintaining high product quality as well as improve process efficiency. It can also be sued for segregating
output products like low free fatty acids (FFA) crude oil that can change continuously based with the quality
of input materials like ripe and over ripe fresh fruit bunches (FFB). The possibilities are infinite. The use of
this equipment is capable of transforming the entire processing or refining techniques.
It has already entered the industry through the efforts of scientists. The crude palm oil dilution is a critical
area in the palm oil mill clarification stage, as a wide fluctuation of oil in the crude oil can upset the gentle
splitting of the boundary of oil and water inter phase. NIR analyser
can effortlessly add the right amount of dilution water into the crude
oil pipe to maintain a very steady oil in crude like 39% so that the
thickness of the oil level in the clarifier remains constant at all times
no matter how many presses are in operation. For this operation the
oil in the crude is analysed on-line continuously and any error values
or deviation with a fixed set point are amplified to generate signals to
inject water into the crude oil line just like any feedback automatic
dilution control systems.
Figure 1. Rapid oil analysis with FTNIR using disposable glass vials.

There are many other areas where NIR analysers can promote
efficiency in process control where uncontrolled events continue to
operate before remedial actions can be enforced resulting in the production of undesirable end products.
Process delay simply means prolonged erratic process operation because of non-availability of rapid
analysers. Now we have the NIR analysers and the opportunity to take process control to new dimensions.
Why not make a sensible decision now? The following stages in a palm oil mill need NIR analysers. There are
many other applications in the refinery as well;
NO.

POM PROCESS STAGES

NIR ANALYSER: SPECIFIC TASKS

1.

Oil loss in press cake

2.

Crude oil dilution

3.

Segregation of
premium oil

Rapid on-line analysis of oil in
press cake
Maintain constant ratio of oil in
crude
On-line analysis of FFA below
2% immediate feedback

AUTOMATIC CONTROL

Regulate cone pressure
Water injection controlled by feedback
signal to solenoid valve
Instant diversion to separate premium
oil tank by operating servo motor
operated valve
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BUILDING BETTER WAYS TO POWER.

FINDING SMARTER
WAYS TO FUEL.

Sime Darby Ind Sdn Bhd
What was once considered waste, we now call fuel. Catt ® gas generator
sets are equipped to run on biogas fuels, producing between 70 to 3770 kW
with a single generator. We offer complete power solutions, spanning from
containerized plants to combined heat and power units – even fuel treatment
systems for extended service intervals. It’s power generation designed
to significantly cut fuel consumption and reduce carbon emissions, while
reducing waste and maximizing your return on investment. Whether your work
is waste management, food processing, or farming, we offer total equipment
solutions, diverse financing options and service agreements to last the life of
your business. Our business is builtt to keep yours running efficiently.

Head Office :
Sime Darby Industrial Sdn. Bhd. (59220-K)
Power Systems Division
No. 1, Jalan Puchong,
Taman Perindustrian Puchong Utama,
47100 Puchong,
Selangor Darul Ehsan,
Malaysia.
Tel : 03 8068 8000
Fax : 03 8068 8197
Website : www.tractors.com.my
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Peninsular Malaysia :

Alor Setar Tel: 604-731 5730
Butterworth Tel: 604-508 8428
Ipoh Tel: 605-322 4133
Johor Bahru Tel: 607-236 3032
Kemaman Tel: 609-863 1518
Klang Valley Tel: 603-8068 8250
Kluang Tel: 607-772 3387
Kota Bharu Tel: 609-774 5886
Kuantan Tel: 609-566 1811
Langkawi Tel: 604-961 0848
Melaka Tel: 606-336 7080

PALM OIL ENGINEERING BULLETIN NO. 123

Sarawak :

Sabah :

Bintulu Tel: 6086-255 006
Kuching Tel: 6082-433 551
Labuan Tel: 6087-422 399
Miri Tel: 6085-655 950
Mukah Tel: 6084-875 059
Sibu Tel: 6084-211 979

Keningau Tel : 6087-301 441
Kota Kinabalu Tel : 6088-440 778
Lahad Datu Tel : 6089-886 412
Sandakan Tel : 6089-201 717
Tawau Tel : 6089-917 800

Brunei :

Tel : 65-6261 2222

Bandar Seri Begawan
Tel: 673-2-453 918
Kuala Belait
Tel: 673-3-335 949

Singapore :

(642806-W)
Lot 1032, Jalan KB 2/15, Balakong, 43300 Seri Kembangan, Selangor, Malaysia.
E-mail: masterlinks_ind@yahoo.com
Website: www.masterlinks.com.my

Master Links Industry
Mackenzie Industries Sdn Bhd
Sdn Bhd
The through hardening process
provides excellent wear resistance on
the roller, pin and bush for
longest life span and minimum

elongation
For more info, please contact :

Tel : 03-8961 6261
H/P : 016-212 8961
Fax : 03-8961 6100/3690



masterlinks_ind@yahoo.com
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Quality Assured & Certified Under
BSEN ISO 9001 : 2008
BS EN REG NO. 16885
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Jeffcon Engineering
Sdn Bhd
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Introducing new
bearings with
suffix VA9A1
SKF Malaysia Sdn Bhd

SKF capabilities for the palm oil industry
A new range of cost-optimized spherical
roller bearings and spherical roller thrust
bearings – identified by the designation
suffix VAA

Customer benefits

• Lower maintenance cost
• Developed for lower speeds

+

• Direct interchangeability

YEARS OF KNOWLEDGE
ENGINEERING

SKF Malaysia Sdn. Bhd. (-K)
, Jalan Sultan Azlan Shah,  Kuala Lumpur
Tel: –  Fax: – 
Website: www.skf.com.my

® SKF is a registered trademark of the SKF Group. | © SKF Group 
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Sawipac Sdn Bhd
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Titbits
Palm Oil Quality Boosters
N Ravi Menon

W

e have to accept the fact
that the fresh fruit bunch
(FFB) delivery to the mills
will invariably face delays due to
various reasons some of which can be
justified like heavy rains, break-down of
transport vehicles or other reasons. But
we all know that however reasonable
these excuses may be it will still continue
producing the free fatty acid (FFA).
The rise of FFA can be effectively
curtailed by adopting a very simple
strategy of heating up the bunches to
just 55°C in the field. There are many
methods available to correct this simple
problem but no one in the industry is
keen to do anything as we do not have
an attractive incentive system to promote
the production of low FFA palm oil. We
are more used to waiting for the buyers to
demand certain standards or specifications.
In any industry whether based
on food or anything else there should be
an internal mechanism to continuously
improve product quality so that we are
not always on the defence. What would
happen if the market says that the FFA of
crude palm oil (CPO) should not exceed
5% and we always produce crude palm oil
(CPO) with FFA below 3%. Everyone will
recognise that this particular producer is
quality conscious and probably will be
associated with quality management. It
is probably a good idea if the industry
itself sets a standard that is far better
than the legal limits that is forced on
us. Quality should be considered as a

target that should be set by the producer
and no one should be forced into it.
The issue of high 3-Monochloropropanediol (3-MCPD) in refined, bleached
and deodorised (RBD) oil was not given
much importance by the industry and the
serious enthusiasm to address the issue is
still lacking. Yet everyone knows it only too
well that the problem must be addressed if
we want to market palm oil. The adverse
effect of 3-MCPD on human health had been
in the air for some time now. But how many
mills have so far made any sort of effort to
trace the source of chloride contamination
in the CPO which is the cause of the high
content of 3-MCPD in the refined oil.
The source could very well be the
plantation where fertilisers and herbicides
containing chlorides are used. The millers
could discuss these issues with the estate
management during interaction meetings
and if they find some useful information
it could be passed on to MPOB so that
MPOB could make positive decisions
on how to contain the issue. This step
would accelerate finding a remedy
for solving the serious 3-MCPD issue.
The millers also should investigate
the possibility of sodium chloride
contamination of the raw water that is
drawn from rivers or streams that may be
located close to the sea water if the chloride
level is unusually high. These are simple
investigations that the normal mills can
easily undertake without incurring any costs.
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FLENMAS SDN BHD (316798 D)
56

No.43, jalan TSB 1, Taman Industri Sg. Buloh, 47000 Sg. Buloh, Selangor Darul Ehsan, Malaysia
Email : ﬂenmas@gmail.com

2815, 6157
2816 NFax
: 03-6156 6813
PTel
ALM: 03-6157
OIL ENGINEERING
BULLETIN
O. 123

Spirax Sdn Bhd
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Reliable Power For Malaysia’s
Palm Oil Industry

Cumins Sales &
Services
The Genuine Difference.
Guaranteed.
To ensure steady and seamless production at your plant, you need the Right
Power Support. You have this support from Cummins Sales and Service Sdn
Bhd and our authorised dealers, where your operations benefit from total
reliability, and minimised down time.
As a wholly owned subsidiary of Cummins Inc. and the only Genuine Cummins
channel in Malaysia, we deliver on The Power of One™, with pre-integrated
components designed and built to work together, that result in smaller
equipment footprints, reduced installation time and higher system reliability.
Let us secure your peace of mind with our wide service network, reliable after
sales service, competitive costs, and low fuel consumption.
Imagine no more. Trust that with the support network of Cummins Sales and
Service, your plant will power on and continue to be productive.
Cummins Sales and Service Sdn Bhd
No. 12, Jalan Pemaju U1/15, Seksyen U1,
Hicom Glenmarie Industrial Park,
40150 Shah Alam,
Selangor Darul Ehsan.
Tel: +603 5022 8888 Web: cummins.com.my
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MHSK Eng
Sdn

60

PALM OIL ENGINEERING BULLETIN NO. 123

gineering
Bhd

PALM OIL ENGINEERING BULLETIN NO. 123

61

62

PALM OIL ENGINEERING BULLETIN NO. 123

Datasheet
Components of Bunch with
Different Fruit Sizes
Components

Units

Small fruits

Large fruits

Mean fruit weight

g

3.66

26.44

Mean bunch weight

kg

6.96

7.32

Mean fruits in the bunch

number

1 217

180

Total mean fruit weight

kg

4.45

4.76

Fruit/bunch

weight %

63.98

65.03

Mesocarp/fruit

weight %

70.19

83.09

Shell/fruit

weight %

17.35

12.27

Kernel/fruit

weight %

12.46

4.64

(Shell+ kernel)/fruit

weight %

29.81

16.91

Oil/wet mesocarp

weight %

41.99

50.78

Oil/bunch

weight %

18.86

27.58

Kernel/bunch

weight %

8.05

3.04

kg

1.59

2.13

Total oil to bunch

weight %

22.8

29.1

Shell/bunch

weight %

11.1

12.2

Total oil (mesocarp oil + kernel oil)

Note:

• Palm kernel oil was assumed to equal half by weight of palm kernel.
• Ratio of fruits in bunches with large fruits and small fruits is 6.8.
• There is no significant variation in the total fruit weight 4.45 kg vs. 4.76 kg.
• Mesocarp to fruit ratio is 18% more than small fruits in for large fruits.

Source: Henson, I E (1996). The role of bunch components in determining oil and kernel
yields of oil palm - A review. Proc. of the National Seminar on Kernel Production in Oil Palm - A
Global Perspective (Rajanaidu N, Hansen I E and Jalani B S). p 171, 151-208.
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PIPOC Poster
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D

ue to the increased cost of printing, the advertisement rate is RM 848 (inclusive of
6% GST) per issue for an A4 size page of black and white, whereas the cost for
colour is RM 1060 (inclusive of 6% GST). 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 Astimar Abd Aziz ext: 4406 • Rohaya M Halim ext: 4457 • 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

124

Jul - Sept 2017

31 Jul 2017

30 Aug 2017

125

Oct - Dec 2017

31 Oct 2017

30 Nov 2017

126

Jan - Mar 2018

30 Jan 2018

27 Feb 2018

127

Apr - Jun 2018

28 Apr 2018

31 May 2018

REPLY-SLIP
Dr Astimar Abd Aziz/Rohaya M Halim
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.:

Contact Person:

Fax No.:
Issue No.:

2. The artwork is attached/will be sent on
3. Please find enclosed *crossed cheque No.:
(

for your further action.
for RM
) being payment for the advertisement fee.

4. Thank you.

#

(Signature and Date)

MPOB PALM OIL ENGINEERING BULLETIN - FULL PAGE

ADVERTISEMENT

(Company stamp)

* Made payable to ‘MALAYSIAN
PALM
BOARD’. BB
ALM
ENGINEERING
ULLETINNN
117
PP
ALM
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F

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

Rohaya M Halim ext. 4457 or e-mail: rohaya@mpob.gov.my
Ms Lim Soo Chin ext. 4676 or e-mail: milleng@mpob.gov.my

REPLY SLIP
Dr Astimar Abd Aziz/Rohaya M Halim
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:

Please find enclosed a crossed cheque No.:
for RM:

Bank:

(Ringgit Malaysia)

drawn in favour of MALAYSIAN PALM OIL BOARD
Please select the headings from the list given below (not more than five headings) under which you wish to advertise.
Air filters/dryers
Air separators
Bearings/belts/bushes
Bio-compost/biomass/bioproducts
Boiler spares/control/others
Boiler suppliers
Bunch crushers
Castings
Civil engineering
Cleaning - general
Condition monitoring/services
Consultancy services/certification
Control/automation/spares
Conveyors/chains/elevators/belts
Dust collectors
Diesel engines/services/spares
Dynamic balancing
Edible oil processing system
Electric motors/electrical systems
Expansion joints
Fabrication works

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

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

Signature:
Name:
Date:
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Company stamp
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#

MPOB PALM OIL ENGINEERING BULLETIN - VENDOR’S LIST

ADVERTISEMENT

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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STAMP

Chairman
The Editorial Board
Palm Oil Engineering Bulletin
Malaysian Palm Oil Board
P. O. Box 10620
50720 Kuala Lumpur
Malaysia
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Complete and Powerful Solutions for Palm Oil Industry
WHY HANSEN INDUSTRIAL GEARBOXES?
Inspection Cover Above the Oil Level

For easy inspection and service on the spot

Superior Design

For maximum stiffness of all components under load

Continuous Oil Circulation Through Bearing
For long trouble-free working life

Hansen

Carburized and Ground Gearing

For strength, torque capacity, surface durability
and low noise

Unique Oil-Lock™ System
For maintenace-free sealing

Refined Internal Housing

For simple and complete oil drainage

Drywell on Vertical Down Shaft
For prevention of oil leakage

INDONESIA

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

MALAYSIA

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

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

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

THAILAND

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

VIETNAM

SM-Cyclo (Vietnam) Co. Ltd., Ho Chi Minh Tel: +84 8 3766 3709/ Fax: +84 8 3766 3710
PALM OIL ENGINEERING
HaNoi Tel: +84 4 3767 2716 Fax: +84 4 3767 2770/ Email: inquiry@sumitomodrive.com.sg
www.sumitomodrive.com
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Visit us at
www.mpob.gov.my/en/
publications/
printed-publications
for the latest titles

MPOB ADS
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EITA ELECTRIC SDN BHD
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OILTEK SDN BHD
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