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Abstract - Plastic rubbish, especially abandoned bottles,
has been a massive ecological issue. The present research
delves into a revolutionary method of plastic recycling by
transforming shredded plastic bottles into sturdy fiber boards
with the application of resin, cobalt blue dye, and hardener
as the binding agents. The composite panels produced have

The process not only recycles plastic waste away
from the environment but also supports circular
economy processes through effective reuse of
materials.

Plastic waste recycling has picked up momentum

superior strength, water resistance, and visual attractiveness around the world, with industries and
and can find uses in partition walls, roofing, and decorative governments  investing in  research  and
boards. This green solution not only minimizes plastic waste development to identify efficient solutions.

but also encourages the use of green building materials,
supporting a circular economy and green building.

Key Words: Shredded plastic bottles, Resin,Composite
panels,Green building materials,Circular economy

1. INTRODUCTION
1.1 Background

Plastic waste is now one of the most critical
environmental issues of the 21st century. It has
been reported globally that millions of tons of
plastic waste are produced every year, with a large
percentage finding its way into landfills or oceans.
Incineration and land filling are the conventional
methods of disposing of plastic waste, which lead
to environmental pollution and greenhouse gas
emissions. Recycling and up cycling plastic waste
into useful products are necessary to combat this
problem.

One of the creative methods of plastic waste
management is recycling it into composite
products like resin boards. Resin boards are a type
of engineered product made up of resin, hardener,
and plastic waste shreds, providing a sustainable
substitute for traditional wood and polymer boards.
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Different organizations and institutions have
investigated the viability of plastic composites,
with emphasis on durability, cost-effectiveness,
and ease of manufacturing. By using shredded
plastic bottles to make resin boards, we can
largely minimize the use of virgin raw materials
and offer a viable solution for waste management.

1.2 Obijectives

The main aim of this study is to analyze the
viability of producing resin boards from plastic
waste. Specific aims are:

Understanding the nature and composition of
resin boards.

Analyzing the suitability of various plastic waste
types for board production.

Evaluating the mechanical and environmental
advantages of utilizing resin boards.

Investigating possible industrial uses for resin
boards in construction, furniture, and other
industries.

Analyzing cost-effectiveness and sustainability in
the long run versus conventional materials.
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1.3 Problem Statement Plastics waste is recycled into precious
commodities, increasing strategies for better waste
management as well as consumption behavior in
other parts of the world.

The accumulation of plastic waste brings about
notable environmental and economic issues.
Conventional recycling processes tend to be less
effective in establishing high-value purposes for
mixed or contaminated plastic waste. Additionally,
most of the plastic waste is still non-recyclable or
underused, resulting in pollution and wasteful
resource usage. Through the transformation of
plastic waste into resin boards, this research
intends to offer a different solution which is based
on circular economy strategies and minimizes
environmental effects.

2. METHODOLOGY:

1. Introduction

This protocol describes how to make resin boards
with a mixture of resin, cobalt blue (accelerator),
hardener (catalyst), and shredded plastic. The
objective is to create a sustainable, lightweight,
yet strong composite board that can be applied in

Furthermore, traditional materials like diverse uses
particleboard and plywood tend to necessitate
large-scale deforestation and the application of
toxic adhesives. The use of plastic resin boards
offers a chance to substitute such traditional
materials with a more sustainable option, likely to
revolutionize industrial sectors that utilize
synthetic or wood-based boards. The study will
also explore whether plastic-based resin boards
are economically viable and durable in the long
term in order to promote sustainable industrial
operations.

2. Materials

Needed Main Components:

1. Resin (100 ml) — Serves as the main binding
substance, giving strength and firmness. General
resins are polyester, epoxy, or polyurethane
resins.

2. Cobalt Blue (2 ml) — A chemical accelerator
used to accelerate the hardener reaction with the
resin.

3. Hardener (2 ml) — The catalyst which
initiates polymerization of the resin from a liquid

1.4 Significance of the Study 10 a solid state

The study is of great environmental, economic, 4.Shredded Plastic (Variable amount) — Post-
and industrial  significance. Through the consumer plastic waste which is incorporated
conversion of plastic waste into resin boards, the into the resin to create mechanical strength and
study helps to: sustainability.

5. Glass Mold — Gives a smooth and even finish
Environmental Conservation: Minimize plastic for molding3. Step-by-Step Production Process.
pollution and the use of landfills.
Economic  Benefits:  Developing  affordable 3.1 Material Preparation Choice of Resin:
substitutes for traditional materials. Confirm the resin material should be suitable for
Industrial ~ Applications: ~ Offering  strong, the purpose of application (i.e., epoxy for high
lightweight boards for industries. strength, polyester to save cost).Preparation of
Sustainable Development: Encouraging circular Shredded Plastic:
economy ideas and minimizing resource Size Reduction: The plastic needs to be shredded
exhaustion. into small, uniform pieces to provide even
The results from this research might contribute to distribution.
influencing policy, inspire industrial uptake, and Cleaning Process: Clean the plastic waste of any
stimulate innovation towards sustainable material dirt, o”s’ or impurities to prevent poor adhesion
design. with the resin.
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3.2 Mixing Process
1. Resin Preparation Add 100 ml of resin to a
clean mixing bowl.Gently stir to evacuate
trapped air bubbles.

2. Adding Accelerator & Hardener

3. Add 2 ml of cobalt blue to the resin.Add 2 ml
of hardener immediately  while stirring
continuously.

4. Mix for 2-3 minutes to ensure the chemicals
are well incorporated.

The blend should be smooth in texture without
any separation of the parts.3. Adding Shredded
Plastic. Add shredded plastic slowly and stirring
well to facilitate uniform distribution.Make sure
the plastic particles are coated completely with
the resin.

Stir for another 2-3 minutes to avoid clumping
and achieve homogeneity.

3.3 Molding Process

1. Glass Mold Preparation Wash the mold
properly to eliminate dust and impurities.Use a
mold release agent (silicone spray or wax) to
make removal easy after curing.

2. Pouring the Mixture Pour the resin-plastic
mixture slowly into the mold.Use a spatula or
roll to spread the material even.

3.4 Curing Process

1. Room Temperature Curing. Let the board
cure undisturbed at room temperature for 24-48
hours.

2.The curing time varies with humidity,
temperature, and type of resin.

3.5 Demolding & Finishing

1. Gentle Removal from the Mold. After being
completely cured, tap the edges of the mold
lightly to release the board.

2. If required, lift the board carefully using a
plastic wedge without harming the edges.2.
Surface Finishing. Cut any excess material with
a saw or sharp blade.

3. Sand the edges and surface to get a smooth
finish.
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Fig -1: Figure

3. TESTING:

1. Flexural Strength Test (Bending Strength)
Purpose: Measures the board’s resistance to
bending.

Method: Three-point bending test using a
Universal Testing Machine (UTM).

Expected Outcome: Should withstand moderate
load without breaking.

2. Tensile Strength Test

Purpose: Evaluates the board’s ability to resist
stretching forces.

Method: Tensile test using a UTM, pulling until
fracture.

Expected Outcome: High tensile strength ensures
durability.

3. Heat Resistance & Thermal Stability Test
Purpose:  Determines  resistance to  high
temperatures.

Method: Heating sample in an oven (up to 250°C)
and observing changes.

Expected Outcome: No deformation up to 150-
200°C.

4. Water Absorption Test

Purpose: Evaluates moisture resistance.

Method: Weigh sample, immerse in water (24
hours), weigh again.

Expected Outcome: Water absorption <5-10%,
no swelling or deterioration.
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4. APPLICATION OF RESIN BOARDS:
Furniture and interior decorative panels.
Lightweight construction and insulation
boards.Outdoor furniture water-resistant

A Research on The Formability of PVC Sheet in
Single Point Incremental Forming (SPIF) Technology
8. Rosana Gaggino
Water-resistant panels made from recycled plastics and resin
9.P. Rajkumar, 2015, A Study on the Plastic Waste and

surfaces.Waste plastic used as an eco-friendly
material for sustainable purposes.

5. CONCLUSIONS

Environmental Degradation, ABC Journal of Advanced Research,
Volume 4, No 1, (2015)

10. Mills, N., 2005, Plastic Microstructure and Engineering
Applications, Oxford, Butterworth-Heinemann

Resin-plastic composite fiber boards offer a
green way out of plastic waste by transforming
shredded bottles into robust, water-insensitive,
and resilient building materials. Analysis proved
their excellent flexural and tensile strength,
impact strength, heat resistance (up to 150-
200°C), and water absorption capacity (<10%),
making them appropriate for partitions, roofing,
furniture, and flooring.

This innovation promotes green construction and
circular economy values by minimizing plastic
waste and substituting conventional materials.
With further development, these fiber boards can
be a major contributor to sustainable
infrastructure and green building.
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