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ABSTRACT

Transesterification reactions(methyl methacrylate with diethanolamine, ethylene glycol with

dimethylphthalate) were kinetically investigated in the presence of zinc compound catalysts at 120~

170

The amount of reactants was measured by gas chromatography, and the reaction rates also measured
from the amount of reaction products and reactants upon each catalyst. The transesterification

reactions were carried out under the first order conditions respect to the concentration of reactants, re-

spectively. The overall reaction order was 2nd.

The apparent rate constant(k’) was found to obey first kinetics with respect to the concentration of
catalyst, It shows that according to an increase in basicity of anionic species the rate constant in-
crease, and that a linear relationship exists between In k and pKa in transesterification reaction of

methyl methactylate with diethanolamine.
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Fig. 2. Relationship between Y and reaction time
on the transesterification of dimethyl
phthalate and ethylene glycol with zinc
acetate as a catalyst(dimethyl phthalate:
0.153mole, ethylene glycol : 0.447mole, re--

" "action temperature:170C)
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Fig- 3. Relationship between distilied methanol
and reaction time on the transesterificati-
on of dimethyl phthalate and ethylene gly-
col with various zine compound catalysts
(dimethyl phthalate:0.153mole ethylene
giycol : 0.447mole, reacetion temperature:
170C, catalyst:3.6 X 10>mole)
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Table 1. Apparent rate constant, K* of the tra-
nsesterification of dimethyl phthalate
and ethylene glycol with zinc compound

catalysts
Catalyst ~ k’(mi/mole - min.)
acetate 103.90
sulfate 1.91
nitrate 51:85
chlornde 1.66
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Fig. 1. Relationship between distilied methanol
and reaction time on the transesterificati-
on of dimethyi phthalate and ethylene gly-
col wity zime acetate as a catalyst(dim-
ethyl phthalate:0.153mole, ethylene glycol
:0.447mole, reaction temperature: 170TC)
Amount of added zinc acetate(moles)
(O:45%107° ©:3.6x10* P:2.7%x107?
@:1.8X107° @:9.0x10* @:4.5X10*
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Fig. 1. Relationship between Y and reaction time
~ on the transesterification of diethanol-
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mole/l, methyl methacrylate : 4.70mole/!,

reaction temperature: 120 C, catalyst: 2.

0x 102mole/!)
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Fig. 8. Relationship between Y and apparent rate

constant, K’ and concentration of cataly-
sts( diethanolamine : 4.85mole//, methyl
methacrylate : 4.70mole//, reaction tempe-

‘rature : 120C)
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Table 4. Basicity of some zinc compound.

Zinc compound

pKa values of anmonic species

acetate 4,72
sulfate 2.00
nitrate —1.34
chloride —4.74
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Fig. 4. Relationship between Y and reaction time
on the transesterification of dimethy!
phthalate and ethylene glycol with various
Zinc compound catalysts(dimethyl phthal-
ate :0.153mole, ethylene glycol: 0.447mole,

reaction temperature: 170°C, catalyst:
3.6Xx102mole) |
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Fig.- 5. Relationship between Y/t and catalyst
moles(dimethyl phthalate : 0.153mole, eth-
yiene glycol : 0.447mole, reaction tempera-
ture : 170C)
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Table 2. Apparent rate constant, K* of the tra-
nsesterification of methyl methacrylate
and diethanolamine with zinc compound

catalysts
Catalyst k’x10* ({ /mole - min.)
acetate 6.65
sulfate 6.35
nitrate 5.59
chloride 5.45

Table 3. Rate constant, k of the transesterificati-
on of methyl methacrylate and diethan -
olamine with zinc compound catalysts

Catalyst k" x10*({2/mole? - min. )
acetate . 2.96
sulfate 2.78
nitrate 2.11
chloride 1.58
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(O :Reaction of dimethyl phthalate by
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- Nomenclatures

Cao:Initial concentration of methyl methacry-
late (mole/!)

Cpo:Initial
(mole/l)

Ca :Concentration of methyl methacrylate for
reaction time(mole//)

Cp :Volume of reactants(m/)

Cx :Concentration of catalyst(mole/{)

conceniration of diethanolamine

Nao:Initial moles of dimethyl phthalate(mole)

Vo :Volume of reactants(m/)

v :Specific volume of methanol(m!/mole)

k :Rate constant(/*/mole® - min.,, m/*/mole®-
min, )

k’ :Apparent constant(//mole - min., m//mole -
min, )

M :Distilled methanol(m/)

Xa :Conversion(%)

t :Reaction time(min.)
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