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INTRODUCTION

Since the 1980s, MPOB (then PORIM) has been in the forefront of R&D in 
palm biodiesel and its downstream product applications. The MPOB palm 
biodiesel technology has since been successfully tested on a pilot scale 
and commercialized by transfer of technology. To date, 18 palm biodiesel 
plants have been built in Malaysia and eight are currently in operation.

With the declaration of the National Biofuel Policy in March 2006, the 
Malaysian Government has announced that starting from February 2009, 
the usage of a mandatory B5 biodiesel blend (5% palm biodiesel and 95% 
petroleum diesel) by all sectors in selected government agencies will take 
effect. This will be followed by nationwide implementation by 2010. The 
implementation of the mandatory blending of B5 biodiesel has called for a 
higher supply of palm biodiesel.

Palm biodiesel producers have 
always encountered the issue of 
price destabilization of palm oil, the 
starting material for palm biodiesel. 
This is related to the hike in crude 
oil prices and, to some extent, has 
prompted the industry to diversify 
their business through integration. 
With this in mind, MPOB has de-
veloped a full range of downstream 

products derived from biodiesel 
production. This integrated process 
is now ready to be offered to the 
industry.

Integrated Palm Biodiesel 
Pilot Plants

Integrated palm biodiesel pilot 
plants have been developed with 
new technologies with the aim 
of diversifying the downstream 
biodiesel activities, thus, making 
palm biodiesel production eco-
nomically more viable and able to 
stand alone.

The integrated process starts 
with the production of palm 
biodiesel (palm oil methyl esters) 
from crude palm oil or palm oil 
products through an esterification 
or transesterification process. 
The mild conditions used in the 
production of palm biodiesel enable 
the phytonutrients (carotenes, 
vitamin E, squalene, sterols, co-
enzyme Q and phospholipids) to 
remain intact in the palm biodiesel. 
This becomes a good source for the 
recovery of phytonutrients before 
the palm biodiesel is burnt as fuel.

Through fractional distillation 
and an integrated process which 
involves a total of nine pilot plants, 
downstream products from palm 
biodiesel have been successfully 
produced. These nine pilot plants 
are:

•	 a supercritical fluid chromatog-
raphy (SFC) pilot plant;

•	 a supercritical fluid extraction 
(SFE) pilot plant;

•	 a short-path distillation pilot 
plant;

•	 a reaction pilot plant;
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Figure 1.  Integrated process for the production of palm biodiesel, phytonutrients and other value-added products.

Figure 2. Pre-treatment pilot plant. Figure 3.  Short path distillation plant.

Figure 4. Reaction pilot plant. Figure 5.  Dry and solvent  fractionation pilot plant.

e.g.
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•	 a dry and solvent fractionation 
pilot plant;

•	 a hydrogenation pilot plant;
•	 a pre-treatment pilot plant;
•	 an esterification pilot plant; 

and
•	 a fractional distillation pilot 

plant.

Benefits

A range of products can be ob-
tained through the integrated 
process, namely high purity phy-
tonutrients (carotenes, vitamin E, 
squalene, sterols, co-enzyme Q 
and their individual components) 
for various applications such as in 

Figure 6. Supercritical fluid extraction pilot plant. Figure 7. Fractional distillation 
pilot plant.

Figure 8. Supercritical fluid chromatography pilot plant. Figure 9.  Hydrogenation pilot plant.

food, cosmetics, nutraceuticals, fine 
chemicals and pharmaceuticals. The 
concentrates of carotenes, vitamin 
E, squalene, sterols, lecithin and 
co-enzyme Q produced range from 
30%-95%, while their individual 
components have been successfully 
produced with purity of more than 
90%. As the integrated process 
uses minimal organic solvents, the 
resultant products are non-toxic 
and safe for consumption.

In addition, the distilled methyl 
esters produced not only can be 
used as biodiesel (meeting the cold 
soak filtration test as stipulated in 
ASTM D6751) but also as a feed-

stock in the oleochemical industry 
for the production of degreasers, 
lubricants, green solvents, etc. Me-
thyl palmitate (C16 methyl ester) 
produced from fractional distilla-
tion is used in the production of de-
tergents while C18 methyl esters, 
which consist of a mixture of methyl 
stearate, methyl oleate and methyl 
linoleate, is utilized as a low pour 
point (winter grade) palm biodiesel, 
thus solving the pour point prob-
lem of normal palm biodiesel when 
used in cold climate countries.

MPOB is ready to offer the inte-
grated process in a whole or partial 
package to new and existing palm 
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biodiesel producers to help them 
make the production of palm bi-
odiesel viable regardless of palm oil 
price fluctuations. Technical sup-
port and consultation will be given 
to those who take up the technol-
ogy.

Economic FEASIBILITY

Capital investment for the commer-
cial processing plant will depend on 
the types of products being pro-
duced. However, the return on in-
vestment (ROI) for the project will 
be in the range of 15%- 25%, and 
also be dependent on the market 
prices of raw materials, petrol, bi-
odiesel and those of the phytonu-
trients.

CONCLUSION

An integrated process for the pro-
duction of palm biodiesel and its 
downstream products is available.  
Nine pilot plants have been set up 
and commissioned for this purpose. 
Commercialization of the integrat-
ed process will be able to help make 
palm biodiesel production econom-
ically viable.
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