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ABSTRACT -

A material is wasted if it has been utilized and is no longer desired. Waste needs to be appropriately managed and
disposed of. However, most of the waste is not effectively managed and disposed of. As a result, it has brought up
certain difficulties, such as environmental pollution, which can affect human health. Every year, more waste is
produced around the world, and not all parties are aware of the importance of maintaining environmental
cleanliness by making solid waste segregation a daily practice. In this regard, several initiatives have been taken
by the government, such as introducing various campaigns towards a better environment, such as the 3R concept
(Reduce, Reuse, Recycle), as well as the solid waste separation campaign. This paper presents the design and
development process of a waste sorting system that can separate metal and non-metal materials by using an
Arduino UNO. The benefit of this system is that it has a notification system that may alert the person or entity in
charge when the trash in the bins is full. The system's design and development go through four major phases.
Phase 1 is the design of the circuit, Phase 2 is the development of the Arduino Uno coding and simulation; Phase
3 is the assembly, testing, and prototype development; and Phase 4 is the analysis of the results. This system is a
complete success. When detecting metal and non- metal materials, all three input components—the proximity
sensor, the IR sensor, and the ultrasonic sensor are fully functional. The servo motor will move the non-metal
material to the right side of the bin if the IR sensor detects non-metal material. If the inductive proximity sensor
detects metal material, the servo motor will move the metal material to the left side of the bin, ensuring that waste
is separated properly.

KeyWords: Trash sotingsystem .IR senor Proximity senor. Ardainno uno . Trash sorting System.

INTRODUCTION

In the present world, waste disposal is a huge cause. The disposal method of the large amount of generated waste
had an effect on the environment. Improper open dumping of waste in landfill sites is a general method of
disposing the waste. Living organisms such as plants, animals and Human health are affected because of such
methods. The harmful waste disposal methods generate harmful chemicals which contaminate surface-level water
and groundwater. And that can lead to disease vectors, spreading dreadful diseases.

In India, Chiffonnier play a vital role in the recycling of slum waste and waste management. Chiffonnier and
conservancy staff have higher condition of diseased due to infection that affects skin, respiratory system, gastric
system, intestine and allergic disorders in addition to a high exposure to bites of rodents (rat species), dogs and
other. The number of Chiffonnier can be reduced if segregation takes place at the place of civic waste generation.
The people would not know the economic value of the waste generated unless it is recycled completely and

properly
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FIGNO. 1- METAL AND NON METALIC WASTE SEPERATER

METHODOLOGY -

. Design

. PROCESS FOR REMOVE SOLID WASTE MATERIALS- Initial Processing and Size Reduction:
. Define Specifications Of ProducSh shredding/Grinding:

. Study alternative Mechanism For product and Selecting convenient

Waste materials are often initially processed by shredding or grinding to reduce the size of the waste and create a
more uniform material for further processing.

° Prepare General Layout configuration

. Prepare Assembly And Detailed Drawings
o Fabrication

. Screening:

Screening separates materials based on size using vibrating screens, trommel screens, or disc screens.
Separation Techniques:

° Magnetic Separation:

. How it works: Ferrous metals (those containing iron) are atta to magnets, allowing for their easy
separation.

° Equipment: Electro-magnets are used to attract and remove ferro metals.

° Limitations: Non-ferrous metals (like aluminum, copper, and stain less steel) are not magnetic, so they
require other methal

. Density Separation:

. How it works: Air classifiers and other density separation met hods the differences in densities of

materials in the waststream.
Eqipment: Air classifiers use air currents to separate materials based on their density.
Electrostatic Separation:

How it works: This method separates materials based on their electrical properties.

Equipment; Electrostatic separators are used to separate materials with different electrical conductivities,
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Sorting and Handpicking:
How it works: Manual sorting and handpicking can be used to remove specific materials from the waste stream.

Purpose: This method is particularly useful for removing contaminants or separating materials that are difficult to
separate mechanically.
Flotation:

How it works: Materials are immersed in water, and materials with different densities float or sink, allowing for
separation.

Purpose: This method is particularly useful for separating glass and other dense materials from lighter organic
materials.

Slurry Electrolysis:

How it works: This method, also known as suspension electrolysis, combines leaching, solution purification, and
electrowinning within one single procedure.

Landfilling: Remaining waste materials that cannot be recycled or used for energy recovery may be disposed of
in landfills.

. The Waste Removal and Collection Documentation and Reporting :- The Waste Removal and
Collection Reporting and documentation are crucial elements of the Smart Drainage Monitoring and Cleaning
System for Solid Waste Materials that guarantee responsibility, openness, and on going system performance
improvement. In addition to optimizing future operations and guaranteeing compliance with environmental
regulations, this process gives operators, urban planners, and stakeholders access to real-time data and thorough
reports that allow them to evaluate the success of drainage system cleaning and maintenance initiatives.

EXPECTED OUTCOMES AND BENEFITS

° Reduced Landfill Waste

° Resource Conservation

° Reduced Greenhouse Gas Emissions
° Prevention of Pollution
CONCLUSION-

Here in this project, we successfully done the sorting of metallic waste from mixture of all types of waste. We
study the proximity sensor and use it successfully to achieve our goal. This is working prototype so speed of
segregation is very slow. We can upgrade it with high quality sensor and speedy conveyor belt

FUTURE POTENTIAL OF A MACHINE- BASED DRAINAGE CLEANSING METHOD

o The accuracy of separation could be increased for different wastes such as metals(bronze, copper...etc.)
and plastics.

o Inlet section can be incorporated with a crusher mechanism to reduce the size of the incoming waste.

o Inlet section can also be integrated with a blower mechanism to dehumidify the waste input in the
system. Provisions can be made for on spot decomposition of wet waste.

o GSM contraption to intimate to the nearest industry to use the metals collected.

©2025,IJSREM | www.ijsrem.com | Page 3


http://www.ijsrem.com/

&

&g’ 3%

IJSRE

”;’“" !nternational Journal of Scientific Research in Engineering and Management (IJSREM)

Volume: 09 Issue: 04 | April - 2025 SJIF Rating: 8.586 ISSN: 2582-3930
o Plastics can be segregated from the collected dry waste and also be processed based on their types, grades
and colors.
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