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Lactic acid/ethylene terephthalate copolyesters are synthesized by the melt
polycondensation of lactic acid (L), ethylene glycol (EG) and dimethyl-terephthalate (DMT). Effects of
reaction temperature (ranging from 180-220°C) on the copolymerization, carried out using 0.5%wt tin
octoate as a catalyst, are examined. In addition, feasibility of promoting the copolymerization
process by using thermo-stabilizers and other types of catalysts (i.e. tin chloride with PTSA, Ti(OBu),
and 8b,0,) is also investigated. Effects of these factors on the extent of the reaction, chemical
structures, and physical properties of the copolymers are examined by employing GPC, 1H—NI\/IR,
DSC, and TGA experiments. It was found from the GPC results that a reaction temperature of higher
than 180°C is necessary to obtain copolymers with suitable molecular weight. The results also show
fhat higher molecular weight copolymers are possibly obtained by increasing the reaction
temperature. However, the copolymerization at the temperature higher than 220°C is hindered due to
degradation of the copolymers, observed from the yellowish color of the products. Among
Irganox1076, Zn-stearate and Triphenyl phosphate (TPP), only TPP possesses high potential as a
thermo-stabilizer for the polymerization. The results also indicated that among 4 types of catalysts
employed in this study, Sb,0, and tin octoate give a promising result of reaction enhancement. The
average length of ET and L sequence (Xg, Y,,) examined from "H-NMR spectra reveals that
copolymers with moderate molecular weight are composed mainly of a single L unit alternately linked
with ET blocks at various sequential lengths. The results also indicate that co‘polyesters consisting of
longer ET sequence in the chain structure have higher melting temperature. Interestingly, the
copolymers also have greater thermal stability than commercially available aliphatic PLA, as a result
of the inclusion of T units in the chain structure.

Effects of synthesis approaches by using different types of starting materials are also
investigated. The copolymers synthesized from lactic acid prepolymer, ethylene glycol, and dimethyl
terephthalate are compared with those produced from lactic acid prepolymer and ethylene
terephthalate prepolymer. Both reactions employ tin octocate as a catalyst. The results show that
copolymer obtained from the latter approach has molecular weight comparable to that obtained from
the previously-discussed method when all monomers are employed as starting materials. The
resulting copolymer produced by this latter approach posses smaller Xer, value, and is an
amorphous material with lower value of Tg. In addition, degradability of the material is enhanced,
compared to that synthesized from all monomers. This is reflected by its faster weight loss during

hydrolysis test and structural cHanges observed by FTIR spectroscopy.





