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Capacity and Efficiency Improvement for small-scale Palm oil Refinery
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ABSTRACT

The capacity and efficiency improvement of small- scale palm oil
refinery was carried out with the aim to develop and improve the existing refining
equipments to achieve higher efficiency such as the vacuum system should be operated
at least 750 mm. Hg, and the expansion of deodorizer from 3 metres to 6 metres
length together with the redesigning of steam sparging system to produce more fine
bubbles of steam and the improvement of thin-film column for better deacidification.
Several experiments were conducted and the optimal deacidification and deodoriztion
could be achieved at the refining rate of 5 litres per minute of 6.624 tons CPO per day
due to the limited size at 1 ton of steam boiler. The best result was obtained by
reducing FFA from over 5% to 0.5% at the maximum vacuum of 745 mm.Hg. An
economic analysis for 15-year period under certain assumptions was made and the
Internal Rate of Return (IRR} was 25.18% whereas the total investment cost is 7.2
million baht. The IRR was higher than the Minimum Attractive Rate of Return
(MARR) which is estimated at 24% . Therefore it can be concluded that the refinery
might be appropriate to be commercially operated by small entrepreneurs in Thailand.
The sensitivity analysis with CPO prices ranges from 12-20 Baht per kilogram was
conducted. Higher production capacity of the refinery at 10-15 tons per day was
suggested for actual investment and the development of glycerol refining process was

recommended for further study.
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