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ABSTRACT

Transesterification reactions {methy! methacrylate with monoethanolamine, methyl methacrylate with
n-buty! alcohol, dimethylphthalate with ethylene giycol, dimethylphthalate with monoethanolamine) were
kinetically investigated in the presense of various metal acetate catalysts at 1 10°C.

The amount of reactants was measured by gas and liquid 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, respect-
ively. The overall reaction order was 2nd.

Maximum reaction rates were appeared at the range of 1.4 to 1.6 in electronegativity of metal ions and
maximum catalytic activities were obserbed at the range of 1.5 to 1.8 in instability constant of metal acetates.
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Fig. 1. Reaction. time-conversion curves of the
transesterificatoin of monoethanolamine
and . methyl methacrylate with. metallic
acetate catalysts (monoethanolamine; 8.35
mole/i, methy! meth'acrylaté; 4.70 'mole/l,
catalyst; 1.75x10°2 mole/i, reaction temper-
ature; 110°C)
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Q- nickel acetate
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Fig. 2. Relationship between Y and reaction time
on the transesterification 6f monoethanola-
mine and methyl methacrylate with metallic
acetate catalysts (monoethanolamine; 8.35
mole/l, methyl methacr?late; 4.70 mole/l,
catalyst; 1.75 x 102 mole/, reation tem-
perature; 110°C) |
1 1 —(Cso/ Cro) * Xa

Y= Coo—Cao 1D 1 =X,

O: lead acetate (]: manganese acetate
<: cadmium acetate ©: sodium acetate

A: cupric acetate & : nickel acetate -
®: potassium acetate

Table 1. Rate constants (k) in the transesterification
reaction of methyl methacrylate by mono-
ethanolamine with various metal aectates as

catalysts

Catalyst k X 10*(?*/mole? *min)
cupric acetate 57.1
nickel acetate 41,2
lead acetate 150, 7
cadmium acetate 68,9
manganese acetate 113. 1
sodium acetate 63. 1
potassium acetate 33.7
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Table 2. Rate constants(k) in the transesterification
"-_;eaction of methyl methacrylate by n-butyl
-alcohol with various metal acetates as cata-

lysts
Catalyst k X 10* (J*/mole? - hr.)
cupric acetate B P
lead acetate 27.4
“zinc acetate 7.3
cadmium acetate 20,5
sodium acetate 2.3
potassium acetate : 2.5

Table 3. Rate constants(k) in the transesterification
reaction of dimethylphthalate by ethylene
glycol with various metal acetates as catalysts

Catalyst k X 10*(7*/mole? - min)
cupric acetate - 0.0
nickel acetate 0.0
cobalt acetate 213. 6
‘manganese. acetate 581.7
magnesium acetate 183. 6
sodium acetate - 93.0

Table 4. Rate constantsik) in the transesterification

reaction of dimethylphthalate by monoe-
thanolamine with various metal acetates as

catalysts
Catalyst k X 10*(¢/%/mole -min)
cobalt acetate 16. 6
zinc acetate 21, 3
lead acetate 61 5
cadmium acetate 14,9
manganese acetate 23.7
sodium acetate 9.7
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Fig. 3. Relationship between rate constant, In k and
instability constant, pKi;
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Fig. 4. Relationship between rate constant, in k and
instability constant, pKij
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