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ABSTRACT

The phenol-furfural reaction was studied using three
techniques namely, volumetric titration, viscometry, and spectro-
photometry but only data from the latter are useful in the kine-—
tic study. Concentrated hydrochloric acid was used as catalyst
for the reaction which was carried out at 53,50 and 4530 when
excess phenol was present and 55, 50 and 470(3 when excess furfural
was present. Kinetic data from this experiment show that in the
case of excess phenol, the reaction is zero order only at high
temperatures (50 and 53 %) but not at low temperature (452) whilst
with excess furfural, the reaction order is zero at the tempera-
tures studied (55, 50 and 4700). It was also found that the rate
constant at 50°C in the>case of excess furfural is higher than
that with excess phenol. Thié may be due to the fact that in the
case of excess furfural, self polymerization of furfural also
occurs, in addition to, polymerization between phenol and furfural.
With regard to the effect of the acid catalyst, it was found that

the polymerization progresses rapidly when the acid concentration



vii

is high. Activation energy ("Ea ) and frequency factor ( A ) were
also calculated in this work and the reaction mechanism in the

case of excess phenol was proposed. It is likely that the initial
OH OH
compound formed is a phenol alcohol ( ’ ! _C ) which,
OF

condenses instantly to yield dlhydroxy dlphenyl furan methane ( @-CH —©

which further reacts to form the product.
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