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and 45%  to 55% of moisture. The percentage 
of residual oil in fibre is still too high 
amounting  to 8%  to 18% of the total oil. 
If the fibre is subjected to a pressure of 50 
bar the residual oil can be further brought 
down to 8%  - 9%. The extracted crude oil 
is very thick laden with solids. It contains 
approximately 20% oil. With centrifugal 
separation, only 80%   to 85% of the oil can be 
separated due to the high solid content. The 
residual oil remained attached to cellular 
debris. 

Post-pressing of Fibre

The post-pressing of fibre was tried out 
in a vertical screw press in Mongana using 
a pressure of  even 300 bar-g. Fibre with oil 
content on dry matter ranging from 15%  to 
22% was tried out in the screw presses. After 
pressing in 2 t hr-1 press, the oil content of 
the fibre was reduced to 8% - 11% on dry 
matter, higher than when pressing fruits 
in the absence of nuts. In practice, post-
pressing enables the recovery of 2.5%  to 
4.5% of the total oil, if a centrifugal process 
is used for the subsequent separation of oil. 
Through static settling, that is by dilution, 
boiling and settling even after repeating 
several times only one-third of the oil was 
recoverable.

A fter centrifugal extraction of the 
digested mash, the fibre contains 
13%  to 25% oil on dry matter

Generally, the handling of fibre is dif-
ficult. Extensive humidification is essential 
for efficient oil extraction. Numerous diffi-
culties were encountered in the passage of 
fibre through the digester, which inciden-
tally was solely used for heating. The oil 
derived from post-pressing was apparently 
identical to pulp oil with regard to oil qual-
ity (FFA, peroxide value, carotenoid content 
and bleachability) provided fresh fibre was 
used.

As it was observed that the pressing of 
the fibre was less effective than that of the 
fruit, calyx  leaves, which is normally used 
as a  filtering material, were added to the fi-
bre. The addition failed to improve recovery 
of oil.

Post-pressing undeniably permits to 
recover part of the oil left in the fibre.  
Centrifugal separation of the crude oil is 
seen to give good extraction efficiency. The 
handling of fibre entails certain amount 
of problems, which could be addressed 
by using cyclone to feed the press and by 
heating the fibre through steam injection in 
the press itself. The hourly throughput of the 
presses is greatly reduced when operating 
on fibres (75% of the capacity of fruits).

Simultaneous Post-pressing of Fruits and 
Loose Fruits

It has been well proven that the 
segregated processing of loose fruits led to 
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a marked improvement in the quality of the 
oil derived from bunches as regards to FFA 
content as well as bleachability, stability, 
etc. 

Similarly, it has been mentioned that the 
recovery of oil from fibre by post-pressing 
was possible but that the efficiency was 
lower in the absence of nuts. It was therefore 
logical to combine processing of loose fruits 
with post-processing of fibre as a means of 
introducing  enough nuts to ensure efficient 
removal of oil from the fibre.

A series of tests were carried out with 
varying proportions of constituents within 
the range 16/100 to 80/100 of fibre to fruit 
ratio. Beyond the latter ratio, digestion does 
not take place normally and voids occur 
in the digester. Beyond a ratio of 80 to 100 
fibre to  fruit ratio, lumps also obstruct the 
digester outlet. Loose fibre at the outlet of 
the cyclone has a density of 100 to 150 kg 
m-3.  This increased to 200 - 250 kg m-3 under 

the effect of light compacting. Fibre is sent 
into the digester with the latter density. In the 
case of a larger excess of fibre over fruit (6:1 
for instance), digestion must be prolonged 
considerably, the degree of digestion being 
completely inadequate after 40 min. Loose 
fruits processed together with fibre was 
of dura origin to the extent of 25% to 50%. 
The fibre used in the post-processing was 
derived from centrifugal extraction. Its oil 
content was 15% to 20% on dry matter.

To determine the efficiency of the process 
it is necessary to assess separately the oil 
derived from the fibre and from the fruit. 
To that end, the weights of the following 
elements were recorded: (a) initial fibre,  
(b)  fruit, (c) total crude oil, (d) total clarified 
oil, and (e) final fibre.

The oil content of the initial and final 
fibre was also determined. From the 
data, it was  possible to allocate oil and 
to calculate the coefficients  α, β and γ. As 

TABLE 1. EFFECT OF THE CLARIFICATION PROCEDURE
 ON THE RATIO OF LOST OIL TO TOTAL OIL

Static 
separation

(%)

Static separation 
and partial 

centrifugation (%)

Centrifugal 
separation of crude 

oil (%)

Primary sludge 7.3 7.3 2.7

Secondary sludge 3.2 3.2 1.7

1st interface 2.1 0.5 0.5

2nd interface 0.2 0.2 0.2

3rd interface 7.1 0.9 0.9

Overall loss 19.9 12.1 6.0

Oil recovered 80.1 87.9 94.0

100.0 100.0 10.0
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only one average α, β, γ, coefficient can be 
established for crude oil, the coefficient β 
may be slightly overestimated for the fibre 
and underestimated for the fruit.

α  =  extraction efficiency 
β  =  purification efficiency
γ  =  industrial efficiency compared to 

laboratory

Summing up, the coefficient α, for fibre 
ranged from 0.500 to 0.600 (depending on the 
oil content of fibre); that of the fruit ranged 
from 0.950 to 0.965. The overall efficiency 
of α,  β and γ varied from 0.450 to 0.560 for 
fibre and from 0.875 to 0.905 for the fruit. 
Contrary to expectations, the addition of 
fruit to fibre  (or shell to fibre for that matter) 
does not make it possible to attain the rate 
of extraction recorded with a screw press. 
The post-pressing of fruit and fibre yielded 

fibre with average oil content of 10% on 
dry matter. This is twice as high as normal. 
The hope placed in that process failed to 
materialize except for nut breakage.

In the above process as well as the post-
pressing of fibre alone, the clarification of 
crude oil was carried out by batch settling 
and by centrifugation. In one of the trials, 
static separation was carried out repeatedly. 
The aqueous phase was drained off and 
subjected to centrifugation instead of being 
discharged as in the conventional process. 
The result of the test enables a comparative 
assessment to be made of the following 
possibilities:

• static separation (with three  treatments);
• single static separation with centrifuga-

tion of the aqueous phase; and 
• centrifugal separation of crude oil.

Feature Article




