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Abstract 
Additional supplies of solid waste are needed because of the increasing population and high standard of 

living. It is now understood that if waste is produced in an effective manner, it will ultimately become 

unsalvageable. Therefore, managing solid waste has become crucial. Solid waste from municipalities’ 

material has negative effects on the environment. Anything that isn't liquid or gaseous is taken into 

account to be solid waste. All types of waste materials include sewage sludge, municipal, industrial, 

agricultural, and mechanical waste. Another kind of waste that is feasible is solid waste. The list of waste 

materials seems to include pathological waste, industrial waste, agricultural waste thrash, and throwing 

waste. Because it contains humidity, the relevant garbage is produced as solid waste when meat, fruits, 

and vegetables are processed for energy. The purpose of the current research project is to produce 

electricity from waste materials. Along with this, reducing carbon emissions is the biggest objective of 

this project. Batteries are used to store and run electrical energy circuits made of materials like plastic, 

rubber, trash, and waste. By using LED bulb filters to reduce pollution from energy production, the entire 

undertaking is shown to be useful. As a result, in this project, we successfully show how to produce 

electricity from waste material and store it in rechargeable batteries. 

 

Keywords: LED (Light Emitting Diode), waste materials, electricity, environment 

 

Introduction  

In India, 249 waste-to-energy facilities have been built to produce electricity. Incineration is 

used in Waste to Energy plants to recover energy from dry, combustible wastes like municipal 

solid waste (MSW) with a calorific value of more than 1500 kCal/kg. In order to comply with 

the 2016 Solid Waste Management Rules' emission limits, pollution control devices are used 

to manage MSW's pollutant emissions. Additionally, the plants that are under the scrutiny of 

State Pollution Control Boards (SPCBs) have Online Emission Monitoring Systems installed. 

In India's urban areas, roughly 55 million tons of municipal stable waste (MSW) and 38 billion 

gallons of sewage are generated each year. In addition, industries produce significant 

quantities of solid and liquid waste. The purpose of making this research project is to generate 

electric energy from bad materials like plastic, rubber, garbage and bad stuff etc and store that 

electrical energy in the battery through the circuit and the use whole working model. India will 

create waste at a rate of between 1% and 1.3% more waste per person each year. This seriously 

affects the amount of land that is available. This may be required for disposal, the financial 

costs of gathering and transporting waste, and the environmental effects of advanced MSW 

technology. Wastepaper can be burned in both new, effective boilers made to burn recoverable 

fiber/waste paper and existing boilers that burn coal, wood waste, or perhaps both. In pulp and 

paper mills and other commercial or industrial facilities, the power produced can take the place 

of fossil fuel use. If electricity is cogenerated, any excess power generation can be sold back to 

the grid, eliminating the need for additional fossil fuels.  

This plan of action will reserve renewable biomass energy for non-renewable energy, which 

will reduce emissions of (carbon dioxide) CO2, sulphur oxide, and volatile organic compounds 

even though the total amount of energy have been using may not be reduced. In this project, 

we illustrate how to effectively generate electricity from waste materials. We also clearly show 

how to effectively control pollution using a pollution control filter in the project model. When 

the project model is complete, we check to see how well it functions. Therefore, our project 

model is the most effective for operating and trying to demonstrate how to generate electricity 

from waste materials.  

On our project, we successfully demonstrate how to generate electricity from waste materials 

and successfully store electricity in batteries by turning on the LED bulb and using filters to  
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reduce pollution from energy production. 

 

Review of present scenario 

Electricity is a necessity in the modern world. Thus, a variety 

of fuels including coal, gas, diesel, uranium, etc. are used to 

generate electricity. There is a limitless supply of each of 

these fuels. Frequently used items like product packaging, 

grass clippings, furniture, clothing, bottles, food scraps, 

newspapers, appliances, paint, and batteries are included in 

municipal solid waste (MSW), also known as trash or 

garbage. This is produced in our residences, workplaces, 

schools, and hospitals. Different power plants use these fuels 

to produce electricity. For instance, the fuel used to produce 

electricity in thermal power plants, nuclear power plants, gas 

power plants, and diesel power plants is coal, uranium, gas, 

and diesel, respectively.  

An important ecological concern relates to how to manage 

waste plastics. For the management of plastic waste, a variety 

of approaches have been used, along with sorting and 

processing waste plastic, dumping it in landfills, and 

recycling. Even so, the low quality of recycled products 

severely limits the scope of their use. Filling up land with 

waste makes it completely useless for other purposes while 

occupying productive land. Hazardous atmospheric pollutants 

like CO2 (a greenhouse gas) and persistent organic pollutants 

like dioxins, including polyaromatic hydrocarbons, are 

released as a result of the incineration and pyrolytic 

conversion processes used to dispose of waste plastics. 

 

Apparatus requirements 

Electric Generation Zaar Box, Multimeter, Diodes, Capacitor, 

Inverter Circuit, 5v Battery, Heating Sensor, LED Bulb, 

Cooling Filter, Roller, Carbon Collecting Plate. 

 

Main function  

The overall objective is to streamline the drainage system for 

our farmers and eliminate the requirement for it. The purpose 

model can also help people cut their life expenses by reducing 

their high electricity bills. 

 

Sources of waste materials 

Waste materials come from a variety of sources. Which seem 

to be present in the form of garbage, contaminated sewage, 

waste materials, and harmful byproducts coming out of 

homes, factories, and different types of industrial institutions, 

in addition to municipal corporations, and which are 

extremely hazardous to the environment. There are numerous 

sources, which would include plastic, rubber, trash, and bad 

stuff. 

 

 
 

Fig 1: [a] Plastic Waste, [b] Rubber Waste [c] Garbage Waste [d] Bad Stuff 

 

 
 

Fig 2: Waste Collected by Swachhata Warriors 

 

https://www.physicsjournal.in/


 

~ 9 ~ 

International Journal of Physics and Applications  https://www.physicsjournal.in 

Electronic Waste (E-waste) 

Computer monitors, motherboards, cell phones and chargers, 

headphones, television sets, air conditioners, and refrigerators 

are just a few examples of electronic waste (e-waste). India 

produces about 2 million tonnes (Mte) of e-waste annually, 

placing it fifth among the nations that produce the most e-

waste, behind the United States, the People's Republic of 

China, Japan, and Germany.  

 

Hard Ware and Equipments Analysis 

Electric Zaar or Fire box 

Our project's electric Zaar/Fire box is extremely important. 

Garbage is positioned in the electric zaar/fire box where heat 

energy is generated which is later converted into electrical 

energy. 

 

 
 

Fig 3: Fire Box 

 

Heating sensor 

The primary purpose of a heating sensor is to find out where 

the heat is in the system. A heat sensor's primary function is 

to detect the heat that is present around it. Overheating causes 

the temperature around the heat sensor to rise above its 

predetermined level, at which point it detects the heat and 

provides a warning with the help of a glowing LED so that we 

can safeguard the device from harm. 

 

 
 

Fig 4: Temperature Heating Sensor 

 

Heating panel 

A unique kind of device called a heating panel accepts heat 

input and converts it to electricity. A simple heating panel 

produces electricity by allowing photons, or particles of light 

or heat, to knock electrons loose from atoms. In reality, 

heating panels are made up of numerous photovoltaic cells, 

which are smaller units. Photovoltaic means they produce 

electricity by converting light or heat. 

 

 
 

Fig 5: Heating Panel 

 

Electric Battery  

An apparatus that stores chemical energy and transforms it 

into electric energy is a battery. An external circuit is used to 

transfer electrons from one material to another as part of the 

chemical reaction in a battery. An electric current that can be 

used to carry out tasks is produced by the flow of electrons. 

  

 
 

Fig 6: Electric Battery 

LED Bulb 

Two-lead semiconductor light sources are known as light-

emitting diodes (LEDs). As soon as it is turned on, the pn 

junction diode produces light. Electrons can recombine with 

electron holes inside the device under the right conditions, 

releasing energy in the form of photons. This can happen 

when the leads are subjected to the right current. 

 

 
 

Fig 7: LED Bulb 

 

Carbon Collecting Plate 

The process of capturing carbon dioxide (CO2) for recycling 

and future use is known as carbon capture and utilisation 

(CCU). In order to significantly reduce greenhouse gas 

emissions from major stationary (industrial) emitters, carbon 

capture and utilisation may provide a solution. CCU is distinct 

from carbon capture and storage (CCS) in that it neither aims 

https://www.physicsjournal.in/


 

~ 10 ~ 

International Journal of Physics and Applications  https://www.physicsjournal.in 

for nor results in the long-term geological storing of carbon 

dioxide. CCU seeks to maintain the carbon neutrality of the 

manufacturing processes while converting the captured 

carbon dioxide into more valuable materials or goods, like 

plastics, concrete, or bio-fuels. Before carbon dioxide (CO2) 

enters the atmosphere, it is captured, transported, and stored 

(carbon sequestered) for centuries or millennia. This process 

is known as carbon capture and storage or carbon capture and 

sequestration. Typically, a large point source, like a chemical 

plant or a biomass plant, will release a lot of CO2, which is 

then captured and stored in a geological formation 

underground. With the intention of lessening the impact of 

climate change, it is important to stop the release of CO2 from 

heavy industries. Since many years ago, CO2 has been 

injected into geological formations for enhanced oil recovery 

and after natural gas has been separated from it, but this 

practise has drawn criticism because it increases the amount 

of emissions from the burning of gas, waste, or oil. 

 

 
 

Fig 8: Carbon Collecting Plate 

 

Resistors  
Using electrical resistance as a circuit element, a resistor is a 

passive, two-terminal electrical component. Resistors are 

devices that are used in electronic circuits for a variety of 

purposes, including lowering current flow, adjusting signal 

levels, dividing voltages, biasing active components, and 

terminating transmission lines. a high-power resistor that can 

release a lot of heat from the electrical energy it absorbs. 

 

 
 

Fig 9: Resistor 

 

Capacitor  

The capacitor is a part that, like a tiny rechargeable battery, 

has the "capacity" to store energy in the form of an electrical 

charge that creates a potential difference (Static Voltage) 

across its plates. In this process, the capacitor gathers and 

stores electrical energy before sending it to the battery 

through a series and parallel connection to double the voltage. 

 

 
 

Fig 10: Capacitor 

 

Multimeter 

A measuring device that can assess various electrical 

characteristics is a multimeter. The term "volt-ohm-

milliammeter" (VOM), which refers to a multimeter that has 

the ability to measure voltage, resistance, and current, is also 

used to refer to a typical multimeter that is capable of doing 

so. Some include the measurement of extra characteristics like 

capacitance and temperature. Readings are displayed on an 

analogue multimeter's microammeter, which has a moving 

pointer. Because they are more affordable, accurate, and 

physically robust than analogue multimeters, digital 

multimeters (DMM, DVOM) with numeric displays have all 

but replaced analogue multimeters.  

 

 
 

Fig 11: Multimeter 

 

Diode 

Nowadays, the most popular type of diode is a semiconductor 

diode, which is a crystalline piece of semiconductor material 

with a p-n junction attached to two electrical terminals. The 

first semiconductor-based electronic devices were 

semiconductor diodes. It was discovered that crystalline 

minerals and metals can conduct electricity asymmetrically 

across their contact. Although silicon still makes up the 

majority of diodes today, other semiconducting substances 

like germanium (Ge) and gallium arsenide (GaAs) are also 

employed. 

 

 
 

Fig 12: p-n Junction Diode 

Methodology of Working Model Project 
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The project scope and research area were reviewed as the first 

step before implementation. The conveyor belts too-built 

mechanical and electrical structures needed to be designed as 

the next task. Following the completion of the design, the 

hardware and circuitry were put into place. When the project 

was selected, the programming segment was specifically for 

the output of the heating panel, the sensing of the heating 

sensor, and the output to the LED bulb glow. Last but not 

least, some changes to the software and circuitry were made 

to improve the system's ability to perform precise movements. 

In order to fix some flawed processes, troubleshooting was 

therefore done while the system was working. The heating 

panels will begin gathering the heat energy produced in the 

burning box by waste materials such as rubber, plastic, bad 

stuffs, etc. as soon as we begin burning the waste material in 

the burning box. The heating panel will turn the heat energy it 

has captured into electrical energy. The circuit box's glowing 

LEDs will show the electrical energy that has been generated. 

Through the power boosters, the electrical energy that is 

produced will be transferred to the batteries. Because a diode 

is connected to the batteries, the energy cannot be lost back 

into the system. The heat sensor and LED lights are connected 

by batteries. The batteries that allow energy to flow will 

conduct whenever the heat sensor does, causing LED lights to 

glow. 

 

Working Principle 

To put it simply, the way a heating panel operates is by 

allowing photons, or particles of light or heat, to knock 

electrons free from atoms, creating an electrical current. 

Photovoltaic cells, a multitude of smaller units, make up 

heating panels. P-type and n-type semiconductors are placed 

next to one another to create a p-n junction diode. With one 

fewer electron, the p-type draws the extra electrons from the 

n-type to stabilise itself. As a result, the electric is displaced 

and a flow of electrons, also known as electricity, is produced. 

An electron springs up and is drawn to the n-type 

semiconductors when heat is applied to the semiconductor. 

This results in more negatives in n-type semiconductors and 

more positives in p-type semiconductors, increasing the flow 

of electricity. This is called the photovoltaic effect.  

In India, 5 Municipal Solid Wastes (MSW) to Energy Plants 

with a total installed capacity of 66.5 MW are currently 

running or conducting trials. Here are the specifics: 

 
Table 1: List of waste to energy plants currently operational/under 

trial run in India 
 

S. No. State Name of the City/ Town Capacity (MW) 

1. Maharashtra Sholapur 3.0 MW 

2. Delhi Okhla 12.0 MW 

3. Delhi Ghazipur 16.0 MW 

4. Delhi Narela-Bhawana 24.0 MW 

5. Madhya Pradesh Jabalpur 16.5 MW 

 Total  66.5 MW 

 

The Swachh Bharat Mission (SBM), which is currently in 

various stages of construction or tendering, has received 53 

proposals from 22 states with the potential to produce 405.3 

MW of electricity, according to the Ministry of Urban 

Development (MoUD). Such tenders' specifics are as follows: 

Table 2: Waste to Energy Plants under various stages of 

Construction or Tendering 
 

S. No. Name of State 
No. of 

Plants 

Total Proposed capacity 

(MW) 

1. Andhra Pradesh 11 85 

2. Assam 1 5 

3. Bihar 1 12 

4. Chhattisgarh 2 10 

5. Delhi 1 1.6 

6. Gujarat 3 30.5 

7. Haryana 3 18.5 

8. Himachal Pradesh 1 1.7 

9. Jammu & Kashmir 1 6.5 

10. Jharkhand 2 23 

11. Karnataka 2 20 

12. Kerala 1 10 

13. Madhya Pradesh 5 32 

14. Maharashtra 3 28.5 

15. Manipur 1 1 

16. Odisha 1 11.5 

17. Punjab 2 16 

18. Rajasthan 3 26 

19. Tamil Nadu 1 8 

20. Telangana 1 11 

21. Uttar Pradesh 5 25 

22. West Bengal 1 22.5 

Total 53 405.3 MW 

 

Block Diagram 

 

 
 

Fig 13: Block Diagram of working model 
 

The proposed model's block diagram is shown in Figure. It 

demonstrates that we first gather undesirable or waste 

materials, such as plastic, rubber, paper, and wood. Then, 

when harmful materials are burned, heat energy is created. 

The heat is transferred to the heating panel, a machine that 

transforms heat energy into electrical energy and operates 

only on heat or light energy. DC current, the primary form of 

electricity, was converted to storage circuit. By using a 

storage circuit, we can connect a load across a battery while 

changing the stored electrical energy (D.C). 

 

 
 

Fig 14: Circuit Diagram 
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Fig 15: Working and Proposed Model 

 

Advantages  

1. Reduces the amount of waste. 

2. Effective management of water. 

3. Energy and heat production. 

4. Burning devices filters to Capture Pollutants. 

5. Reduces waste transportation costs.  

6. Enhances door and noise control. 

7. Prevents methane gas production. 

8. Removes harmful chemicals and bacteria. 

 

Disadvantages  

Racism in the environment. 

 

Applications 
This system's primary use is to produce electricity. These are 

the system's only significant applications. After electricity is 

produced, it can be used for a variety of purposes, including 

residential use, industrial use, and agriculture. Recovery of 

industrial waste heat. Recovering heat from an IC engine. DC 

voltage production. Waste heat removal and utilisation and 

Finest design for a cremation site. 

 

Future Scope works  

We can impose a penalty on high-quality heating when 

producing a lot of electricity. With an easily heated penal 

connecting system, we can create large burning level burning 

boxes. We can create the best storage system to turn waste 

materials into electricity. Pollution reduction: recycling 

reduces the need for energy, the consumption of virgin raw 

materials, and the pollution of the air and water. Energy used 

to process recycled materials partially offsets the energy used 

to process virgin raw materials. We're assuming that the 

chimney is where the flue gases enter the water. The 

alternative goal is to connect a turbine after the water 

filterisation process so that we can generate electricity from 

the water that has been cleaned by the filter.  

 

Conclusion 

This paper highlights future sustainability. A steady supply of 

affordable, clean, and renewable energy sources with little 

harm to society or the environment is a major concern. In this 

project, we demonstrate how to successfully generate 

electricity from waste materials. After finishing our project, 

we checked to see if everything was operating as intended. 

Everything went smoothly, and the project successfully 

demonstrated how to successfully generate electricity from 

waste materials. The main objectives of waste to energy are 

the reduction of greenhouse gas emissions and the creation of 

fossil fuel alternatives. Additionally, the creation of small, 

inexpensive, yet highly effective technology is necessary, 

along with the best method for getting rid of or using filter 

ashes and other leftovers from air pollution control devices. 

The goal of this project is to create electrical energy out of 

waste materials like plastic, rubber, garbage, and other waste 

materials, store it in a battery via a circuit, and then use it to 

power the entire system. Therefore, in this project, we 

successfully demonstrate how to produce electricity from 

waste materials and successfully store it in batteries. Along 

with this, reducing carbon emissions is the biggest objective 

of this project and to lessen these waste's harmful effects on 

the environment and human health. Municipal solid waste, 

which is produced by industrial, commercial, and household 

activity, makes up a significant portion of waste management. 
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