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Crude Oil Dilution - Are We Doing it Right?

N Ravi Menon*

am sure everyone in the palm oil

industry will agree that the research

report known as the Mongana Report

is a treasure house of knowledge for
the palm oil millers. A number of research scien-
tists were involved in comprehensive research on
most aspects of oil and kernel extraction tech-
niques and the findings published in 1953 still
stands out without much challenge. All the palm
oil mill engineers who attended the diploma
course in milling technology and management
will certainly have a copy of the Mongana Report.
But when a problem arises in the mill, whether
the millers refer to this report is another question.

One important finding of this research was
the dilution of crude palm oil. The millers seem
to ignore the findings and follow a different
path due to the emergence of new theories,
which does not seem to have been subjected to
sufficient scrutiny and remains unchallenged.

Recently, a new mill in Sabah, unlike any other
mill, took the courage and dared to challenge
the current practice of crude oil dilution prac-
tised in most other mills. This mill does not
dilute the crude palm oil at all. The mill is doing
exactly what is prescribed in Mongana Report.

Let us look at the current practice of water
dilution in most palm oil mills. Water addition
recommended is 30% of the undiluted crude oil.
In other words, if the oil in the crude oil is 50%,
add water amounting to 30% of this (z.e. 15% to
the crude oil) so that finally, the water content
in the crude is 65%. The oil in crude is not
always consistent and can vary with the condi-
tion of the crop. A number of mills now have
calibrated weirs through which the so-called
optimum amount of water joins the crude oil
gutter. The calibrations are set to cater for the
number of presses in operation at any one time
and the press operator is supposed to control
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Figure |. The effect of water dilution on viscosity and the rate of settling of crude oil.
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the water flow to supply the optimum amount
of water for the perfect water dilution. The water
dilution for reducing the crude oil viscosity is an
important aspect of oil recovery. But the present
method hardly seems to be the best practice in
the light of the Mongana Report.

Let us have a close look at the Mongana
Report. There is no reason for us to doubt the
findings of the report as the reasoning for postu-
lating the optimum dilution appear to be sound.
It says that the rate of separation is highest for
the undiluted crude oil and it slows down for a
50% dilution and then increases again if dilution
is further increased. From that point, the rate of
settling appears to remain constant. The new
mill in Sabah knowingly or otherwise seems to be
practising what Mongana preached.

The report also says that a close relationship
seems to exist between the viscosity of crude oil
and the rate of settling. The variations in the vis-
cosity of the crude oil and the rate of settling in
relation to dilution are plotted in Figure 1.1t is
worthwhile to look carefully at the following
graph reproduced from Mongana Report. Most
millers should be very familiar with this graph.

Careful observation of the graph indicates
that at 0% dilution, the rate of settling is the
highest unless dilution is increased to abnormal-
ly high percentages like 200%. It may seem
strange that the settling rate decreases with
water addition up to 50% with an accompanying
increase in viscosity. The explanation is simple.
At the beginning of the dilution, the sediments in
the crude oil absorbs water up to 50% dilution
causing an increase in viscosity resulting in a
reduction in settling rate. At this point, the sedi-
ments are saturated and the rate of settling
increases as the density increases. The worst set-
tling condition is 50% dilution and this is exactly
the point at which most mills are attempting to
separate oil from the crude oil in their clarifier.

Mongana Report also mentions, “it has been
further observed that in the case of dilution close
to saturation, the viscosity continues to increase
up to a certain limit in the course of heating. It
may be inferred therefrom that the water absorp-
tion or swelling is probably not an instantaneous
reaction. It may be added at this stage that ster-
ilized fruit (dry or wet) also absorbs water under
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the pressure existing in the digester. At Mongana,
contrary to some assertions, the addition of water
into the digester (up to 150 kg t-! of fruit) has
never been observed to induce a flow of sludge”.

If anyone is adding water in the digester,
they are well advised to depart from such a prac-
tice as it does more harm than good.

Mongana further observed that dilution of
crude oil decreases the stability of the suspen-
sion of the impurities in the oil-water mixture.
This is an important observation as the general
assertion of the millers is that dilution improves
oil-water separation. The assertion is no doubt
correct, based on theory. But when we are deal-
ing with the suspended impurities in the oil-
water mixture, other factors come into play. The
swelling of the particles, the subsequent rise in
viscosity is an important finding of the Mongana
findings and should be well considered when
deciding on the rate of dilution of the crude oil.

Under the light of the Mongana findings, it
appears that most mills are practicing a wrong
dilution regime for crude oil. Let us go back to the
mill in Sabah that chose to be different. In this
mill, absolutely no water is added to the crude oil.
As can be expected, the crude oil stays still in the
oil gutter if an auger is not used to induce the flow
in it. In addition, the oil loss in press cake is high-
er than normal. This doe not disturb the mill man-
agement as the focus is on quality of the palm oil.
The press cone pressure is also set very low. The
benefits as claimed by the mill are given below:

» the % broken nut is very low;

¢ low press tailings - no solids are generat-
ed by the press;

* high quality oil;

¢ the oil does not solidify even in air-condi-
tioned room; and

o effluent production is very low. Effluent
retention time in digestion ponds
exceeds one year.

The millers are encouraged to review the
present milling practices and look for improve-
ments. The present practices need not be the
best in terms of efficiency and there are always
room for improvement in any technology. =
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