
© SEP 2025 | IRE Journals | Volume 9 Issue 3 | ISSN: 2456-8880 

IRE 1710434          ICONIC RESEARCH AND ENGINEERING JOURNALS 162 

Emission Reduction Using Electromagnetic Filter 

 

MANASVI VIRENDRA VATANDAR1, PUSHKARAJ PRAKASH GHARAT2 
1SY BSc (Major Physics) Student at KET’s V. G. Vaze college, Mulund 

 2Assistant Teacher, Physics Department (Junior college), KET’s V. G. Vaze college, Mulund  
 

Abstract- This study presents a novel method for 

reducing industrial emissions by using 

electromagnetic filters to target magnetic pollutants 

like magnetite and particulate matter from coal-

fired power plants and steel manufacturing. This 

filter device efficiently draws in and isolates 

dangerous particles from industrial chimneys before 

they are released into the environment by using the 

magnetic field produced by electromagnets. The 

suggested technology provides an affordable, 

readily maintainable solution that guarantees a 

significant decrease in emissions while improving 

air quality and environmental sustainability. The 

mechanism and possible effects of this method in 

reducing industrial pollution are illustrated via 

experimental models and schematic representations. 

 

I. INTRODUCTION 

 

The purpose of electromagnetic filter is used to 

reduce emission of industries such as steel production 

metals smelting coal burning power plants such 

industries emit magnetite, carbon monoxide and 

some other magnetic pollutants which can be harmful 

for human being. Using this filter, we can separate 

pollutants in chimneys before it enters the air in this 

way the emission can be reduced in larger extent. 

This technique stands out as a highly cost-efficient 

method for achieving emission reduction. 

 

II. RESEARCH ELABORATIONS: 

 

Basic Operating Principle 

The electromagnetic filter operates on the 

fundamental principle that ferromagnetic particles 

can be attracted and held by magnetic fields. When 

an electromagnetic field is generated around the 

chimney walls, it creates a strong magnetic gradient 

that exerts attractive forces on iron-rich particles 

present in the exhaust stream. The magnetic 

attraction force on ferromagnetic particles is 

proportional to both the magnetic field strength and 

the field gradient acting on the particle 

 

Working of Electromagnetic Filter : This filter will 

be attached to chimney’s removal part, Magnetic 

field due to electromagnet will attract the magnetic 

pollutants towards the walls of the chimney. It will 

keep them attached to it. we can just remove the part 

of that chimney for cleaning after cleaning we can 

again attach it 

 

Filtration Mechanism 

 
 

The electromagnetic filtration process follows a 

systematic sequence: 

Particle Charging and Attraction: As contaminated 

air flows through the electromagnetic field, 

Ferromagnetic particles experience attractive 

forces, become magnetized gets attracted to the 

chamber walls. Iron particles get attracted to 

magnetic fields, with a magnetic susceptibility 

ranging from 20 to 36. 

 

Particle Adhesion: The constant magnetic field 

causes the particles to stick to the magnetized 

surfaces once they are attracted. As particles get 

closer to the surface, the magnetic attraction force 

increases exponentially ; at projecting edges, higher 

field gradients can cause forces to increase by up to 

100 times. 
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Continuous Filtration: While magnetic contaminants 

are still trapped on the walls, clean air flows through 

thesystemcontinuously. 

 

 
 

Magnetic Pollutant Types captures the filter works 

very well against several kinds of airborne pollutants: 

 

Particles Rich in Iron: Magnetite (FeO₄), maghemite 

(γ-FeO₃), and hematite (α-FeO₃) are the most 

prevalent magnetic pollutants found in industrial 

emissions. Urban air pollution contains a lot of these 

particles, particularly from car emissions and 

industrial operations. 

 

Emissions from Industry: Significant amounts of 

ferromagnetic particles, such as fly ash from 

combustion processes and metallic dust from 

manufacturing operations, are produced by factory 

chimneys and other industrial processes. 

 

Ultrafine Magnetic Particles: Because these particles 

can enter respiratory systems deeply, they are very 

dangerous to human health. The filter can catch 

particles with a diameter of 5 to 500 nanometers. 

 

III. RESULTS OR FINDING 

 

Benefits of Electromagnetic Design Controllable 

Operation: Electromagnetic filters have the ability to 

be turned on and off, which permits regulated particle 

release during cleaning cycles, in contrast to 

permanentmagnetsystems. 

High Efficiency: The system is effective against fine 

particulate matter because it can achieve high capture 

rates for particles as small as 0.01 to 10 microns. 

Energy Efficiency: Compared to conventional 

mechanical filters, electromagnetic filters use less 

energy since they produce a little pressure drop 

throughout the system. 

Scalable Design: The technology is adaptable to 

different industrial applications and chimney sizes. 

 

Limitations and Considerations 

Non-Magnetic Particles: The system will not remove 

non-ferrous metals, sulphur compounds, organic 

vapours, or any other non-magnetic pollutants 

because it is set up to only capture ferromagnetic 

materials.   

Power Requirements: As is the case with any other 

modern system, there is an attempt to increase energy 

efficiency, nevertheless, the electromagnetic system 

must be powered continuously.   

 

Maintenance Schedule: In order to retain 

performance at desired levels, the system must 

undergo cleaning on a scheduled basis; however, the 

removable design improves this function.   

The electromagnetic filter is a promising filter 

technology for chimney pollution because it allows 

for the effective capture of magnetic pollutants, and 

the filter can be removed, making maintenance 

easier. For this technology to be successful, the 

electromagnet must be designed well, there must be a 

sufficient power supply, and there must be regular 

filter maintenance to keep the filtration working at 

the desired level.   

 

CONCLUSION 

 

The electro-magnetic filter is one of the few 

promising technologies for the capture of iron oxide 

and other ferromagnetic nanoparticles from chimney 

emissions as it provides an effective and energy-

saving solution. The filter technology relies on a 

magnetic field, which is created around a removable 

filter chamber, allowing for the very efficient capture 

of magnetic particles, even at micron and submicron 

scales. While it only targets magnetic contaminants, 

this method improves overall emission control by 

working alongside traditional filtration techniques 

and promotes cleaner industrial and urban areas. 
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