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ABSTRACT

Transesterification reaction between dimethyl phthalate and ethylene glycol was kinetically inv-
estigated 1n the presense of various metal nitrate catalysts at 170TC.

The reaction rates measured by the amount of distilled methanol from the reaction vessel. The tra-
nsesterification reaction was carried out under the first order conditions respect to the concentration of
dimethyl phthalate and catalyst, respectively. The over-all order was 2nd.

By Arrhenius plot, the activation energy was calculated as 17.4kcal/mole and 17.2kcal/mole ormr the
transesterification reaction with zinc nitrate and lead nitrate, respectively. Apparent rate constant, k’
was appeared linear about concentration of catalyst,
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B dFol ALE-3 ul3-8 = Dimethyl phthalate
= Junsei Chemical. Co., Ltd. 9] &3 A 2}& Ethyl-
ene glycol Shinyo Pure Chemicals. Co., Ltd2} 1
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Co(NOs)2.6H:02} Cd(NOs)2.4H,O+= Hayasi Pu-
re Chemical. Co., Ltd9] 134 2Fg AHE-8M 1L, Zn
(NOs)2.6H0+ Junsei Pure Chemical. Co., Ltdel
13 AleFE, Pb(NOs)e= Yakuri Pure Chemicals.
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Fig. 1. Relationship between distilled methanol and
reaction time on the transesterification reac-
tion of DMP and EG with various concentra-
tion of cadmium nitrate catalyst{DMP : 0.153
mole, EG : 0.446mole, Reaction temperature:
170C). |
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Fig. 2. Relationship between Y and reaction time on
the transesterification reaction of DMP and
EG with various concentration of cadmium ni-
trate catalyst(DMP :0.153mole, EG:0.446mole,
Reaction temperature : 170C).
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Fig. 3. Relationship between Y and reaction time on
the transesterification reaction of DMP and
EG with various nitrate catalysts(DMP :0.153
mole, EG : 0.446mole, Reaction temperature :
170°C, Catalyst : 3.00X 10 > mole).
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- Table 1. Apparent rate constant k’ of transesteri
fication reaction between DMP and EG with
various nitrate catalyst

Catalyst k“(m{/mole.min)
lead nitrate 103.766
zinc nitrate 105.034
cadmium nitrate 01.821
cobalt nitrate 36.628
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Fig. 4. Relationship between Y and catalyst moles
(DMP : 0.153mole, EG:0.446mole, Reaction te-
mperature : 170C).
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Table 2. Apparent rate constant k' of transesteri-
fication reaction between DMP and EG with
various Reaction temperature at cadmium
nitrate catalyst

Temperature(C) k’(m{/mole.min)
160 65.83
170 124.24
180 178.94
190 291.00
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Fig. 5. Relationship between distilled methanol and
reaction time on the transesterification reac-
tion of DMP and EG with various reaction tem-
perature under cadmium nitrate catalyst(DMP
:0.153mole, EG : 0.446mole, Catalyst: 3.00X
107 mole).
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Fig. 6. Relationship between Y and reaction time on
the transesterification reaction of DMP and
EG with various reaction temperature under
cadmium nitrate catalyst(DMP :0.153mole, EG
: 0.446mole, Catalyst : 3.00 X 1073 mole).
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Table 3. Activation Energy of the transesterification
reaction between DMP and EG.

Catalyst Activation Energy
(kcal/mol)
lead nitrate 17.2
zinc nitrate 17.4
cadmium nitrate 19.3
cobalt nitrate 25.0
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Fig. 7. Arrhenius plot between apparent rate con-
stant and reciprocal absolute temperature at
the transesterification reaction of DMP and
EG.
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