Abstract
Banana Skin and Potato Starch Based Eco-Friendly Bioplastics

The proliferation of synthetic plastics has led to significant environmental challenges, prompting the need
for sustainable alternatives. This project explores the development of eco-friendly bioplastics derived from
banana skin and potato starch, two abundantly available and biodegradable materials. The primary objective
is to create a bioplastic that exhibits desirable mechanical properties while maintaining environmental
compatibility.

Banana skins, typically considered agricultural waste, are rich in cellulose, hemicellulose, and lignin—
components conducive to bioplastic production. Potato starch, a polysaccharide, is a well-known biopolymer
due to its film-forming ability and biodegradability. Combining these two materials aims to leverage their
complementary properties to produce a bioplastic that is not only sustainable but also functional for various
applications.

The methodology involves several stages: material preparation, plasticization, blending, and testing. Initially,
banana skins are cleaned, dried, and pulverized into a fine powder. Simultaneously, potato starch is
gelatinized through heating in water, creating a viscous solution. The banana skin powder is then
incorporated into the gelatinized starch, forming a composite mixture. To enhance flexibility and workability,
a plasticizer such as glycerol is added. The mixture is cast into molds and allowed to dry, forming thin films
of bioplastic.

The resultant bioplastics are subjected to a series of tests to evaluate their mechanical properties,
biodegradability, and water absorption rates. Tensile strength and elongation at break are measured using
a universal testing machine, providing insight into the durability and flexibility of the bioplastic.
Biodegradability is assessed through soil burial tests, monitoring the rate of decomposition over time. Water
absorption is evaluated to determine the suitability of the bioplastic for various environmental conditions.

Initial findings indicate that the banana skin and potato starch composite bioplastic exhibits promising
characteristics. The addition of banana skin powder enhances the tensile strength compared to pure potato
starch bioplastic, suggesting improved structural integrity. The biodegradation tests show significant
decomposition within a few weeks, underscoring the material's environmental friendliness. However, water
absorption rates are relatively high, indicating a need for further optimization to improve water resistance.

This project highlights the potential of utilizing agricultural waste and renewable resources to create
sustainable materials. The integration of banana skins and potato starch offers a viable pathway to reduce
reliance on conventional plastics, contributing to environmental conservation efforts. Future research could
explore the addition of natural additives or cross-linking agents to further enhance the properties of the
bioplastic. Additionally, scaling up production and assessing the economic feasibility will be crucial for
commercial application.

In conclusion, the development of banana skin and potato starch-based bioplastics represents a significant
step towards eco-friendly material innovation. By harnessing the intrinsic properties of these natural
materials, we can produce bioplastics that not only reduce environmental impact but also provide functional
alternatives to synthetic plastics. The success of this project could inspire further advancements in bioplastic
technology, paving the way for a more sustainable future.



