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INTRODUCTION 

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 

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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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. 

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

Replaceable Tip

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.
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 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-

Conical pressure 
plate Flat pressure plat

Figure 2. Minor modification in press.

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

These flights wear off after about 400 hr of operation

Rear

Front

Figure 3. Press screw profile showing wear prone section.

COUPLING

Rear
Front

Figure 4. Press screw evolution-detachable front flights.
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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 

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, 

(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.
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Figure 6. Horizontal throw centrifugal cracker.

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.

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 
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 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.

Kernel Feeder

Conveyer

Conveyer

Manholes
Air Blower

Air Blower

Conveyer

Kernel Bed

Kernel Bed

Figure 7. Continuous tray kernel drier.

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 



PALM OIL ENGINEERING BULLETIN NO. 123 17

Feature Article

Crude oil inlet

Oil outlet

Sludge outlet
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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.  
 
 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.

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 

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.

CONCLUSION

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.  


