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The aim of this study is to characterize the crystallization behavior of biodegradable
poly lactic acid. Thermal properties of the pellets such as the glass transition, the crystallization
and the melting temperatures were 64, 123 and 167 °C respectively. Plates with the thickness of
3 mm were fabricated using a hot press. Those pellets were heated and melted at 220 °C, pressed
for 3 min at 30 Kgf. and quenched for 10 min in cooling water. Annealing was performed to
control the crystallinity of the prepared poly lactic acid samples. Poly lactic acid samples were
annealed under several conditions to obtain different microstructures with varying spherulite
size and density. Crystallinities of fabricated poly lactic acid specimens were determined by
differential scanning calorimetry analysis. The lowest crystallinity is about 2 % for the
quenched sample, and crystallinity of the annealed samples increases with increase of annealing
time. The highest crystallinity is about 55% for the 130 °C 10 days sample. Then their
crystalline size, density and free volume were investigated. The results showed that the density
of PLA increases with increasing crystallinity. On the other hand, the free volume tends to
decrease with increasing crystallinity. The spherulite growth behaviors of the PLA specimens
having different annealing time and temperature were also observed by polarized optical
microscopy. The selected annealing temperatures were 100, 110, 120, 130 and 140 °C and the
holding times were 0.5, 1, 3, 8 and 24 hours. The microscopic results exhibited that under
different annealing time and temperature; the density and size of spherulites increase with
increasing annealing temperature. However, this size of spherulites will increase in a certain
time until their completion of expansion. For the investigation of effect of pressure applied

during annealing process, it caused a reduction of spherulite size.
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