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ABSTRACT

This work reports the characterisation of cassava biopolymers. Moreover, the effects of processing temperature on the tensile 
properties and phase morphology of cassava biopolymers were investigated. Eight different temperatures were selected as 
processing temperatures in sample preparation of the cassava biopolymers. Variance analysis justifies that 165 and 170°C are the 
optimum processing temperatures in producing maximum tensile properties. The present study reveals that the range of 
processing temperatures for cassava biopolymer was relatively lower as compared to the majority of the petroleum-based 
polymer. However, its low processing temperature makes this biopolymer has enormous potential in the development of fully 
biodegradable composites.
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mental issue, global warming and other negative
impacts caused by the accumulation of non-biodegrad-
able wastes, especially from petroleum-based polymer
[1–3]. According to European Bioplastics, biopolymers
need to have two main features made from renewable
sources and also be biodegradable and compostable
[4,5]. However, plastic based on renewable sources is
not necessarily biodegradable or compostable because
biodegradability is directly related to the chemical
structure of the substance rather than the origin of
the polymer.

According to ASTM D5488-94d, the terminology of
degradation is the ability of a polymer to undergo
decomposition processes into carbon dioxide,
methane, water, organic compounds or biomass,
where the primary mechanism is the enzymatic action
of microorganisms that can be measured by standard
testing over specific time periods, reflecting the existing
disposal conditions [6,7]. Several synthetic polymers
are biodegradable and compostable, such as polybuty-
lene adipate terephthalate (PBAT). Meanwhile, some
of the bioplastics based on natural monomer can lose
their biodegradability property through chemical
modification like polymerisation, such as Nylon 9 poly-
mers obtained from the polymerisation of oleic acid
monomer or Polyamide 11 derived from the

Owing to its complete biodegradability and renew-
ability, the starch-based polymer is considered as a
promising biopolymer candidate for developing sus-
tainable “green” material [8,9]. Previous findings
showed that there were three primary methods in the
development of starch-based polymers which were
blending, deviation and graft copolymerisation [8].
Deviation process of starch is generally carried out via
the reaction of hydroxyl groups in the starch molecule
to develop thermoplastic starch. The derivatives have
physicochemical properties that differ significantly
from the parent starch, but the biodegradability is still
maintained. On the other hand, another promising bio-
polymer is poly lactic acid (PLA). It belongs to the family
of aliphatic linear polyesters [10,11]. The PLA obtained
from the complex controlled ring-opening graft copoly-
merisation of ε-caprolactone or L-lactide technique
[8,11]. Although PLA is no longer classified as starch-
based polymer after the copolymerisation process, it is
still biodegradable and compostable.However, the com-
mercially available PLA in the currentmarket is still lim-
ited without a competitive price as compared to the
petroleum-based polymer. Therefore, the blending
method is the most attractive process in the develop-
ment of cost-effective with acceptable mechanical prop-
erties of the starch-based polymer.
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