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Abstract : The kinetic analysis of the transesterification of dimethyl 2,6-naphthalate(2,6-DMN) with
ethylene glycol(EG) was investigated in the presence of various catalysts at 197~230C. The degree
of reaction was followed by the measurement of output of methanol which was distilled from the reac-
tor. The reactivities of highly basic metal compounds, namely Ca~  and Na . were found to be ext-
remely large in the initial stage of the reaction, and to be decreased rapidly with progress of the reac-
tion. However, in the case of metal compounds of lower basicity, especially Zn' *, Pb™ " etc., such
a phenomenon was not observed, and the reactivities were constantly increased throughout the reac-
tion period. The effect of the reactant volume, catalyst concentration, and molar ratio(EG/2.6-DMN)
on the reaction rate was studied. The rate equation of the transesterification was assumed to obey
second order kinetics with respect to 2,6-DMN and EG and found to be first order kinetics in catalyst
concentration as well. Finally, It was found that stability constant was an effective ordering fator as
a forecast of catalytic activity for 2,6-DMN and EG.
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Scheme 1. Reaction appratus of esterification reactor.
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Table 1. The Relation Between Metal Oxygen Bond
and Bond Length

Metal-Oxygen bond Bond Length(A)

Ph-0O 2.44%¢
Zn-0 2.26%
Mn-0O 2.24%
Sh-0 2.17%
Sti-O 2.08%
T+-0 1.73%
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Table 2. The Relation Between Stability Constant?!
and Rate Constants at Various Catalyst Concentra-
tion

citxcl(:)nf) Rate constant(k X 10, I¥/mol’min.)
:;it;; g 10 15 20 30
Na- 514 0017 0027 0.080 0.094
Ca** 717 0167 0222 0364 0.754
Mg* 854 1000 1340 4.000 10.670
Mn?~ 932 3570 6.000 12500 19.000
Pb** 975 12000 16670 25450 53.330
In* 1023 10.290 16.000 24.000 32.000
Co* 1035  7.500 10.000 11.400 16.000
Tit 1162 4.000 6.670 10.670 12.000
Sn*- 13.10 1110 1270 0923 0.833
Sh* 1360 0235 0334 0.050 0.043
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Fig.15. Dependence of rate constant in the transeste-
rification of 2,6-DMN by EG with various metal aceta-
tes and it's concentrations on stability constants of
DBM complexes.
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