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Abstract : Esterification reaction between succinic acid and 1,4-butanediol was kinetically
investigated in the presence of monobutyl tinoxide catalysts at 150~190°C. The reaction rates
measured by the amount of distilled water from the reaction vessel.

The esterification reaction was carried out under the first order conditions with respect to
the concentration of reactants, respectively. The overall reaction order was 2nd. The linear
relationship was shown between apparent reaction rate constant and reciprocal absolute
temperature. By the Arrhenius plot the activation energy have been calculated as 87.567
kJ/mol under monobutyl tinoxide catalyst and also apparent reaction rate constant, k' was
found to obey first kinetics with respect to the concentration of catalyst.
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Fig. 1. Esterification reaction apparatus.
A : Thermoregulator B : Stirrer
C * Distilling flask D : Heater
E : Oil bath F ! Condenser
G Micromass cylinder
H ! Calcium chloride tube
I : Thermometer
J  Cooling water
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Fig. 2. Relationship of molar ratio between
(a) Distilled water and reaction time,
and (b) Y and reaction time in
esterification reaction of SA and BD
(reaction temperature 170T, no
catalyst),
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temperature  between (a) Distilled
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reaction of SA and BD(no catalyst).
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Table 2. Apparent Reaction Rate Constant
(k') in Esterification Reaction
between SA and BD with Molar
Ratio (MBTO catalyst)

158 -

59 -

b] 30 60 90 120 159 189 a0 !
Reaction Tinelmin,} ]

(b)

Fig. 4. Relationship of molar ratio between
{a) Distilled water and reaction time,
and (b) Y and reaction time in
esterification reaction of SA and
BD(reaction temperature 180T,
MBTO catalyst).
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Fig. 5. Relationship between (a) Distilled
water and reaction time, and (b) Y
and reaction time in esterification
reaction of SA and BD with MBTO

catalyst.

Table 3. Apparent Reaction Rate Constant
(k") in Esterification Reaction
between SA and BD with MBTO

Catalyst

Amount of catalyst{ Apparent rate constant
(x 10* mol) (k'x10° mL/mol - min.)

2.632 274.462
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13.158 1372.009
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Table 4. Apparent Reaction Rate Constant
(k") in Esterification Reaction
between SA and BD with MBTO
Catalyst(Molar Ratio 1:1)

Temperature(C) App'firent rate con.stant
k', mL/mol - min.)
150 305
160 703
170 817
180 950
190 1008
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Nomenclature

Cs : Concentration of SA for reaction time
Cg . Concentration of BD for reaction time
Car - Concentration of catalyst

Nso : Initial mole number of SA

Npo © Initial mole number of BD

Ns : Mole number of SA for reaction time
Ng : Mole number of BD for reaction time
Ni * Mole number of catalyst

V : Volume of reactants

Nw : Mole number of distilled water

Ve . Initial volume of reactants SA and BD
X; : Fraction of reactant SA

k : Rate constant

k’ . Apparent rate constant

T @ Temperature

t

. Reaction time
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