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Biodiesel has become more attractive recently because of environmental benefits and the fact
that it is made from renewable resources. Nowadays the higher cost of petroleum diesel is the main
reason to increase the production of biodiesel worldwide. The main problem which has produced
biodiesel from vegetable oil is its high cost. One possibility is to reduce the raw material cost by using
waste cooking oil. However, the waste cooking oil contains with free fatty acid(FFA), residue and
water, which interferes with the biodiesel production. The objectives of this research is to produce the
biodiesel (methy! ester) from the reactions of transesterification and/or esterification in Laboratory
and pilot scale (60 liter). Secondly, the effect of free fatty acid in waste cooking oil on biodiesel
production was studied. |

In laboratory scale, biodiesel was prepared from waste cooking oil, namely transesterification
with alkali catalyst, transesterification with acid catalyst and esterification following by alkali-
transesterification. Kinematic viscosity, specific gravity, density and flash point were measured
following the standard of ASTM D6751. If free fatty acid is less than 3.7% by weight, the alkali
transesterification seems to be a good process because of one step of reaction, high %yield, and
properties being in the biodiesel standard range. While waste cooking oil containing with free fatty
acid higher than 4% gave soap formation rather than the biodiesel formation. However, the waste
cooking oil containing FFA in the range of 2-3.5% also gave lower %yields of the production.

In pilot scale, three samples of waste cooking oil in different values of 3.5%, 5.5% and 9.7%wt
of free fatty acid were chosen. The waste cooking oil containing with 3.5%FFA was prepared from
alkali-transesterification while 5.5%FFA and 9.7%FFA were prepared from esterification following
by alkali-transesterification. The experimental results from laboratory and pilot scale (60 L/batch) of
biodiesel production could give suggestions as follows : Alkali-transesterification could be applied to
the reaction of waste cooking oil containing %FFA less than 2% without any problems. Esterification
following by alkali-transesterification could be applied to the reaction of waste cooking oil containing
%FFA higher than 2%. Biodiesel produced from waste cooking oils varying %FFA in the range of
3.5-9.7% by using a technique of esterification-alkali-transesterification showed good properties and
having about 95 %yield. Raw material price of biodiesel production was calculated and its cost was in
the range of 19-20 baht/L. For analysis of engineering economy, calculated results showed that too
Wsr'rﬁaﬁ capacity of biodiesel production gave higher breakeven point because of man power costs. The
~ suggestion was made from the calculation that the capacity of the production should not less than 100

L/batch and the production would be finished by one man-day.





