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ABSTRACT

The transesterification of dimethylphthalate by 1, 4-butanediol was kinetically investigated in the
presence of various metal acetate catalysts at 180<C. |

The quantity of dimethylphthalate reacted in the reaction flask was measured by gas chromatography.

The transesterification was assumed to obey first-order kinetics with respect to dimethylphthalate
and 1,4-butanediol, and a rate equation was derived.

The linear relationship was shown between apparent rate constant and reciprocal absolute tempera-
ture, the activation energy has been calculated as 7.4kcal with lead acetate. |

The maximum reaction rate was appeared at the range of 1.5~1.6 of electronegativity of metal ions.
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Fig. 1. Time-conversion curves of transesterification
reaction of dimethylphthalate and 1, 4-but-
anediol with lead acetate as a catalyst.
(dimethylphthatate 0.245mole, 1, 4-butanediol
0.669mole, reaction temperature 180C)
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Fig. 2. Relationship between T and reaction time on
the transesterification reaction of dimethylph -
thalate and 1, 4-butanediol with lead acetate
as a catalyst.
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Fig. 3. Relationship between Y and reaction time on
the transesterification reaction of dimethylph-
thalate and 1, 4-butanediol with various metal
acetate as a catalyst.

(dimethylphthalate 0.245mole, 1, 4-butanediol
0.669mole, catalyst 1.25X 10 *mole, reaction
temperature 180°C)

Added metal acetate (moles)
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Table 1. Apparent rate constant k”

Catalysts k’(m/ - mole™! - hr™!)
Pb(CH3COQ): - 3H20 25.85
Cd(CH3COO)z - 2H20 14.43
Mn(CH3COO): - 4H20 8.46
Cu(CHsCOOQ): - 4H20 7.51
Ni(CH3COO): - 4H:0 3.08
CH3COONa 2.75
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Fig. 4. Time-conversion curves of transesterification
reaction of dimethylphthalate and 1, 4-butan-
ediol with iead acetate as a catalyst.
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Fig. 5. Relationship between W and reaction time on
the transesterification reaction of dimethylph-
thalate and 1, 4-butanediol with various metal
acetate as a catailyst. :
(dimethyiphthalate 0.245mole, 1, 4-butanediol
0.669mole, catalyst 2.5 X 10" mole)
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Table 2. Apparent rate constant k’

Temperature k’(ml - mole™! - hr™!)
160°C 17.12
170TC 22.12
180T 25.85
190C 30.14
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Fig. 6. Relationship between rate constant and re-
ciprocal absolute temperature on the tran-
sesterification reaction between dimethylph-
thalate and 1, 4-butanediol with lead acetate
as a catalyst.

(dimethylphthalate §8.245mole, 1, 4-butanediol
0.669mole, catalyst 1.25 X 10 *mole)
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