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Polylactic acid (PLA) is a biodegradable polymer that most important at the
present due primarily to its properties as biological degradation and biocompatibility
derived from renewable resources. PLA synthesis from lactic acid was synthesized as
a preliminary result for this study. This work aims to investigate the PLA synthesis from
lactide that derived from butyl lactate. The synthesis conditions were varied in order
to obtain the PLA with the proper properties while compared to commercial PLA, the
work was divided into five experimental series.

A 1 liter reactor was used to find the optimum condition of PLA synthesis by
variation of reaction temperature, reaction time, and amount of catalyst. Zinc oxide
and tin (IV) chloride were selected to use as a catalyst for lactide synthesis from lactic
acid and butyl lactate, respectively. Tin octoate was employed as a catalyst in
synthesis of PLA from produced lactide, then polyglycerol-10, and butanediol were
used as an initiator. Effect of initiator addition on PLA synthesis was studied in one
experimental series to examine whether it improve the properties of PLA. Yield of
product as well as physical and chemical properties of the produced PLA were
analysed.

PLA synthesis from butyl lactate was obtained from step of oligomerization,
depolymerization, and ring opening polymerization. Lactide synthesized from butyl
lactate through step of oligomerization and depolymerization, the optimum condition
for variation of independent variables such as reaction temperature, reaction time, and
amount of catalyst was 180°C, 8 h, and 0.1 %V/v, respectively, for the process of
oligomerization and at 210°C, for 3 h, 0.1 %w/w, respectively, for depolymerization
stage. This condition gave the purified lactide of 8 %yield with the average molecular
weight (Mw) of 124 g/mole, melting temperature at 127°C, and decomposition
temperature at 240°C. Synthesized PLA was obtained from the optimum condition of
reaction temperature at 180°C, 5 h with amount of catalyst 0.2 %w/w, and initiator of
0.02 % mole. This condition gave 35 %yield, with a viscosity average molecular weight

measured by Cannon-Fenske of 29000 ¢/mole.



The thermal stability for glass transition, melting, and decomposition temperature of

this PLA sample was observed at 60, 150, and 335°C, respectively.
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