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VJIK 678
DEVELOPMENT OF BIODEGRADABLE POLYMER COMPOSITIONS

Shunkin L.S., postgraduate student, Sukhyy K.M., Dr. Sci. Tech. Prof.,
Tretyakoff A.O., PhD, docent, Chervakov D.O., PhD, docent,
Belyanovskaya E.A., PhD, docent
State higher educational institution « Ukrainian State Universiti of Chemical
Technology», Dnipro

The use of natural materials instead of synthetic ones has long been at the fore
in modern society. The fight for ecology, careful attitude to the use of resources are
the main reasons. Also, the constant increase in the cost of minerals and raw materi-
als forces us to use natural resources that are constantly‘renewed. For example, this
applies to vegetable raw materials. That is why the tepic of the work was chosen to
create and investigate the properties of composites based'on corn starch.

The use of starch for the production of bigpolymers is known [1,3]. The task of
our research was to investigate, on the example'of a simple starch-synthetic polymer
composition, how mechanical properties change depending on the concentration of
starch in the composition. A copolymer of ethylene with vinyl acetate (EVA) was
chosen as a synthetic polymer.

The obtained results make it passible to determine the minimum concentration
of the synthetic polymer at which the biocompgsite has the minimum permissible
mechanical properties for its further use.

It has been studiedithat corn starch itself can be plasticized [2], i.e. transformed
into a biopolymer, which can theetetically be processed by all methods of classical
polymer processing.

It is shown'that the strength properties of plasticized starch do not make it pos-
sible to offer it as an independent material for some products. But in a composition
with a synthetic poelymer, you ean get materials that will be an alternative to polyeth-
ylene andpolystyrene.

[t is'shown that a'more or less "strong" biocomposite has a starch-EVA ratio of
80:20, respectively. With an EVA concentration of 10%, the obtained material can be
used, for'the production of, for example, disposable tableware or packaging. After
30%, we can already say that the biocomposite in some cases can completely replace
such polymers as polyethylene, polystyrene [3].

The paper examines the effect of moisture on the mechanical properties of
starch-based compositions [4]. At the same time, it was found that, depending on the
concentration of starch in the composition, moisture absorption can be from 5 to 1
mass percent. In general, the humidity of the composition has a positive effect on its
mechanical properties. That is, the value of tensile strength and relative elongation of
the material increases.
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Also, the ability of starch-containing compositions to biodegradation was in-
vestigated using the Sturm test. Additional studies of changes in the mechanical
properties of composites during biodegradation were made. All data confirm the fact
that the obtained compositions are biodegradable.

According to the research, it can be concluded that plasticized corn starch by
itself has no potential for processing by classical methods and analogues of synthetic
polymers cannot be obtained from it. Only the introduction of synthetic material can
change this picture. This makes it possible to obtain alternative materials to tonnage
synthetic polymers. And such materials can already be processed by extrusion or die-
casting. By changing the composition of such composites, it is possible to obtain ma-
terials more prone to biodegradation, or more similar to polyethylene ot'pelystyrene.

Starch is a vegetable raw material, and considering the fact that Ukraine is a
purely agricultural country, the use of starch itself can give'impetus to economic and
not only economic independence in the field of polyméer materials and composites.
Therefore, any research in this direction is very relevantand interesting.
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