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A mathematical model is studied and developed for simulating transesterification reaction of polyester
polymerization process. In the simulation, mole ratio of DMT to EG between a range of 1:1.50 to 1:2.50 and
reaction temperature ranged from 150°c to 250°c have been varied to investigate their effect on percent
conversion of DMT and side reaction product. Mathlab and Mathematica programs are employed as tools to
find out the solution of the mathematical model equations developed. Then the calculation results are compared
with the actual data taken from the actual plant and with those of reference to determine the appropriate
values of parameters presented in the model.

Itis found that after adjusting value of necessary parameters, the model can provide the results, which
agree with actual measurement result, especially, the DMT conversion. Also, it is found that the model predicts
the best condition for minimizing the side-reaction product at 225°c and the mole ratio of DMT to EG should
be between 1:2.30 and 1:2.50 .
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A = Acetaldehyde Polymer chain

DEG( ) = Diethylene glycol
DGT( ) = Diglycol terephthalate
DMT( !, ) = Dimethyl terephthalate
= = Acid end group
Pk = DEG ester end group
EG( ) = Ethylene glycol
B = Hydroxyethyl ester end group
Em = Methyl ester end group
M = Methanol
PET( ) = Poly (ethylene terephthalate)
SQP = Successive quadratic programing
TPA( ) = Terephthalic acid
= Water
/ = Diester group

z = DEG diester group
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