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Investigation of the physical, mechanical and morphological properties of the
foam obtained from polylactic acid and microcrystalline cellulose

Abstract

Foams made with polylactic acid, a natural polymer, have
been introduced as a substitute for petroleum-based foams.
However, the use of these foams has limitations in both their
physical and mechanical properties. Natural nucleating agents
such as cellulose derivatives can be used to enhance the
quality of polylactic acid foams. The effects of
microcrystalline cellulose as a nucleating agent on the
production of polylactic acid/wood flour foam with
azodicarbonamide foaming agent were explored. The results
demonstrated that increasing the foaming agent content up to
3% and the nucleating agent content up to 4% resulted in a
45.52% reduction in the density of the foam panels. The
decrease in density accompanied an increase in porosity,
expansion rate, water absorption, and thickness swelling
throughout all treatment levels (1-3% foaming agent and 1-
4% nucleating agent). This decrease in density led to a
reduction in tensile and flexural strength and an increase in
impact resistance. Morphological changes of the produced
foams were also validated by scanning electron microscopy
(SEM) images.

Keywords:  Biodegradable foam, Poly-lactic  acid,
Microcellular foam, Mechanical properties, Water absorption.
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