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ABSTRACT

lnereased ervironmental awsreuess anel depletion of resources are driving industry
to develop aiternative fuels from renewsable resources that are environmentally more
acceptable. Esters of fetty acids (bicdiesel, derived from the traunsesterification
of vegetable 0i’s, have properties similar to compenents of petrolenm based diesel
tfuel. Cost has been a major fector slowing the commercialization of biodiesel. In
order to improve the economy of Lthis process two factors were investigated in this
study: 1] use of beef tallow as raw mzterial and 2 by-product ntilization.

Glycero! is the by-praduct of the esterification process. In this work the feasibility
of the glycerolysis of vegetable oils with crude glyceral, from the transesterificarion
of vegetable vils and animal fats, in a centinuous high shear mixing reactor has been
studied. The prelimivary investigations indicates the potential for a higher yield
of monoglycerides at more moderate temperatures then traditional PrOCessing.

Transesterification of beef tallow produces a mixture of esters which is more con-
centrated in the saturated fatty acids. Physical properties of thase reters are similar
1o esters of vegeiable ciis. Reaction results and properties for esters of heef tallow
are presenied.

Keywaords: Trigiycerides, Glycerol, High shear reactor.

INTRODUCTION

Increased environmental concerns, tougher Clean Air Act standards, and depletion
of raw material {petroleum feodstock) are driving indusiry to come up with viable
alternative fuels that bure more clegnly, a field in which vegetable oils and animal
fats may play 2 reajor role. Limited use of fuel from vegetable oils is hardly new.
Vegetable oils have been considered as fuel for diesel engines since the earliest
days of the compression-ignitior. engines. Rudolph Diesel, the inventor of the
compression-ignition engines. used peanub ofl in e 1900 demonstration. While
short term tests are almost always positive ie.g., Mazel et ai., 1983; Samson et al.,
1983}, long term nse of neal vegetabie oils leads to severe engine problems such as
deposition. ring sticking, and injector coking {Peterson et al., 1983). High viscosity
and a teudency for polymerization within the cylinder appears Lo be at ihe root
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