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Introduction / Background:

The global reliance on single-use plastic packaging has led to severe environmental
consequences, including land and marine pollution, microplastic contamination, and
resource depletion. Despite increasing awareness and regulatory measures, industries still
struggle to find cost-effective, scalable, and sustainable alternatives. In this context,
biodegradable containers made from agricultural by-products emerge as an innovative
solution that not only addresses plastic pollution but also enhances the value of agricultural

waste.

India generates millions of tons of agricultural waste annually, much of which remains
underutilized or discarded. Materials like rice bran, sugarcane bagasse, and coconut shells,
which are rich in fibre and natural binding properties, present a viable alternative for
developing biodegradable, compostable containers. By leveraging these abundant
resources, this project aims to create an eco-friendly, multipurpose container that can be

used for both food packaging and nursery planting.

Previous research and industry efforts have explored biodegradable materials such as
cornstarch-based plastics and moulded pulp products, but they often suffer from high
production costs, limited moisture resistance, or mechanical weakness. This project seeks
to overcome these limitations by formulating a novel composite material using locally
available agricultural waste. The end product will be durable, compostable, and suitable for

mass production, offering a scalable, cost-effective alternative to single-use plastics.



By integrating sustainability with functionality, this initiative aligns with global environmental

goals while fostering rural livelihoods through waste-to-value solutions. The success of this

project could pave the way for widespread adoption of biodegradable packaging, reduce

plastic dependency, and support a circular economy.

Main Objectives of the Project:

To design and manufacture biodegradable containers using agricultural waste such
as rice bran, bagasse, and coconut shells.

To create an environmentally friendly alternative to single-use plastic containers for
food and nursery applications.

To develop a durable, moisture-resistant, and food-safe composition for practical
use.

To reduce agricultural waste by transforming it into value-added products.

To evaluate the biodegradability, strength, and market feasibility of the developed
containers.

To contribute to sustainability by supporting local economies and reducing plastic

pollution.

Methodology:

The project follows a structured methodology involving material selection, processing,

formulation, molding, testing, and evaluation.

1.

Material Sourcing: Raw materials (rice bran, bagasse, coconut shells) are collected
from local mills and processing units to minimize costs and promote local supply

chains.

. Drying & Grinding: Materials are dried at 40-50°C to remove moisture and then

ground into fine powders for uniform consistency.

Binder Preparation: A starch-based binder (corn, cassava, or potato starch) is
heated to 85-90°C to form a viscous gel, with optional additives (natural resins,
calcium carbonate) incorporated for durability.

Mixing: The agricultural waste powders are mixed with the binder in a 70:30 ratio to

form a slurry.

Molding & Pressing: The slurry is poured into molds and subjected to hydraulic
pressing (120-140°C, 50-80 MPa, 3-5 minutes) to form the containers.



6. Curing & Coating: Containers are cured at 60°C for 24 hours. Edible wax coatings

may be applied for food packaging containers.
7. Quality Testing:

o Mechanical Strength: Ensuring durability under real-world conditions.

o Water Resistance: Assessing moisture resistance, crucial for food
packaging.

o Biodegradability: Testing decomposition within 60-90 days in composting
environments.

o Food Safety: Certification for food-grade safety compliance.

o Agricultural Testing: Evaluating nutrient release for plant growth in nursery

pots.

Results and Conclusions:

The project aims to create fully biodegradable containers that serve as a viable alternative
to plastic. Initial findings indicate that rice bran, bagasse, and coconut shells can be
effectively combined to produce durable, compostable containers. Testing will validate their
strength, moisture resistance, and biodegradability. Early trials show promising results for

food packaging and nursery planting applications.

This innovation has significant environmental and economic benefits, promoting circular
economy practices and reducing plastic dependency. The successful development of these
containers could lead to large-scale adoption in industries requiring sustainable packaging

solutions.
Scope for Future Work:
The project has significant potential for expansion and further research:

« Optimization of material composition for enhanced durability and biodegradability.

« Exploring additional agricultural waste materials to diversify container applications.

e Large-scale production trials with industry partners.

« Market feasibility studies and commercialization strategies.

« Certification and compliance with regulatory bodies for food-grade packaging.

e Research into advanced coatings to improve moisture resistance while maintaining

biodegradability.



o Development of cost-effective production techniques to make the containers more
affordable for mass adoption.
o Exploring potential for patent filing to protect intellectual property and encourage

industry collaboration.

Current Status: The project is currently in the Research & Development (R&D) phase, with
promising results in material formulation, prototyping, and initial testing. Ongoing trials and
refinements aim to optimize the product for large-scale production, ensuring it meets
industry standards for sustainability, durability, and usability. With further validation and
potential industry collaborations, this innovation holds significant potential for commercial

adoption and positive environmental impact.



