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ABSTRACT

The objective of this thesis was to study the potential for production of
alternative diesel fuel from vegetable oils. Two local crops viz. soybean and groundnut
were selected as raw materials. The study included energy efficiency determination of the
vegetable oil production, suitable process selection and economic analysis of oil extraction
process as well as feasibility of setting up small-scale plant locally.

The results showed that energy consumption for plantation from land preparation
to harvesting and oil extraction were 1320.44 Ml/rai and 1428.96 Ml/rai and energy
yields were 1755 MJ/mal and 319554 MJ/rai and average cnergy consumption to yield
ratio were 1.35 and 2.27 for soybean and groundnut, respectively.

Two oil exiraction processes, namely screw press and solvent extraction, were

investigated in details. Extraction efficiency of screw press process were found to be



49.06% and 69.64% and that by solvent extraction method were found to be 5.76% and
14.92% for soybean and groundnut, respectively.

The cost for soybean and groundmut oil extraction, equivalent to one liter of
diesel fuel production, were 19.31 baht and 24.67 baht for screw press process and
87.63 baht and 71.13 baht for solvent extraction process, respectively.

The result from the study also indicated that the screw press process appeared to
provide higher efficiency and lower production cost than the solvent extraction. However
the solvent extraction process considered in this study were in laboratory — scale, its
efficiency would increase greatly if large industrial scale was considered.

It was concluded that the screw press was more appropriate than solvent
extraction process for small scale local oil extraction plant.

The performance of 4 different models of screw press machine were analyzed and
compared. Within the conditions considered in this study, the highest rate of return was
obtained from one of the models, for both cases of self investment and using financial
institutional loan. Net present value (NPV), internal rate of return (IRR) and payback
period (PBP) for the case of self investment were 1,626,290 baht and 15,107,890 baht,
64% and 507% and 1.54 years and 0.2 year and for the case of financial loan were
845,910 baht and 11,426,110 baht, 47% and 490% and 2.1 years and 0.204 year for

soybean and groundnut respectively.





