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Efficient biodiesel fuel production process from crude and inedible oils was studied to improve reaction
operation for the free fatty acid removal as feed pretreatment and transesterification. First of all,
liquid-liquid dispersion system, which effects to mass transfer rate and reaction rate in liquid-liquid
heterogeneous system, was studied. Triolein and methanol were dispersed in stirred vessel to measure the
type of dispersion, drop size and specific interfacial area, In the case without reaction the type of dispersion
changed from W/O to O/W type, and the drop sizes of dispersed phase decreased. Effects of reaction on
dispersion states were studied, and the drop sizes of dispersed phase were smaller with proceeding reaction.
Second, free fatty acid removal from some kinds of model feed oils as feed pretreatment was studied
experimentally. Comparison of neutralization of free fatty acid by alkali and esterification of free fatty acid
to fatty acid methyl ester with methanol using acid catalyst was carried out, and latter was better from
crude oil because of higher yield of biodiesel fuel products. Oleic acid as feed of free fatty acid was
esterified in stirred vessel with methanol to estimate equilibrium constants and reaction rate constants.
Third, triolein as feed oil was transesterified with methanol by using sodivm hydroxide as alkali catalyst.
The standard type stirred vessel was used to measure the equilibrium constants and reaction rate constants
were measured. They were collated with reaction temperature and catalyst concentration in aqueous phase,
and affected by stirring velocity and methanol amount. Last, the free fatty acid removal by esterification
and transesterification ﬁsing the countercurrent multistage reactor system were computationally simulated
with the obtained constants. In both case, reactor staging decreased required amount of methanol and
reaction temperature substantially. Compared with conventional biodiesel fuel preduction process from
edible oil without free fatty acid removal, proposed process could use>crude and inedible oil as feed oil and

reduced required amount of methanol.
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