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Development and Characterization of a Biodegradable Composite Based on

an Epoxy Matrix
Tamar Gvazava, Nazi Kutsiava

Georgian Technical University
Abstract

Polymer waste pollution is considered one of the most pressing environmental
problems of our time. The increasing global demand for packaging materials has led to a
record amount of polymer waste. One way to mitigate this problem is presented in the 10th
principle of "Green Chemistry," which emphasizes the use of eco-friendly and
environmentally harmonious technologies. This approach is directly associated with the

production of biodegradable materials.

Among degradable polymers, materials that break down into harmless, biocompatible
fragments under the influence of a biological environment (such as living organisms or
microorganisms present in the environment) are particularly important. Such materials are
called biodegradable polymers. The environmental advantages and functional versatility of

biodegradable polymers are the reasons for their rapidly increasing demand in the market.

Within the framework of the presented research, a biodegradable polymer composite

was obtained based on epoxy and amino acid polyester-urea.

The degradation capability of the polymer composite was investigated using the
following analytical chemistry methods: TOC (Total Organic Carbon determination
method), IR (Infrared Spectroscopy, for assessing structural changes in the sample), and
surface morphological changes using electron microscopy. Based on the obtained results, it
can be stated that the polymer composite undergoes degradation in both acidic and alkaline
environments. Due to time limitations, microbiological/natural soil degradation studies

were not conducted within this research; this issue represents the next stage of the study.

It should also be noted that the introduction of the biodegradable polymer component
into the epoxy matrix improved its mechanical properties, specifically the tensile strength.
The composite's mechanical characteristic (stiffness - Young's modulus) improved by

approximately 37%.

Keywords: Biodegradable polymers, Synthesis, Property investigation, Mechanical

properties, Biodegradation.
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