
 

 

International Journal of Multidisciplinary 

Research in Science, Engineering and Technology 

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal) 

 
  

Impact Factor: 8.206 Volume 8, Issue 3, March 2025 
 

 

 



 

© 2025 IJMRSET | Volume 8, Issue 3, March 2025|                                      DOI: 10.15680/IJMRSET.2025.0803236 

 

 

IJMRSET © 2025                                             |     An ISO 9001:2008 Certified Journal   |                                                         3180  

Railway Waste Management Recycling Systems 
 

Mansi Thosar, Rohan Petekar, Prajval Jadhav, Rohan Shinde, Prof.Y.B Patel . 
Students, Department of Civil Engineering, Zeal Polytechnic, Pune, Maharashtra, India 

Lecturer, Department of Civil Engineering, Zeal Polytechnic, Pune, Maharashtra, India 

 

ABSTRACT: Railways Waste Management Recycling System The Railway waste management and recycling of waste 
in the railway industry Amount of Waste is Generated like hazardous materials plastic And metal it is Harmful to 
Environment So We Are Try to reducing environmental impacts, and promoting the circular economy. The Railway 
Waste Management Recycling System (RWMS) aims to address the growing challenge of waste disposal, focusing on 
the collection, segregation, processing, and recycling of various waste materials generated during railway operations. 
The RWMS integrates advanced technologies such as automated sorting systems, eco-friendly disposal methods, and 
energy-efficient recycling processes. The system not only reduces the carbon footprint of railway operations but also 
supports the reuse of valuable resources, thus contributing to cost savings and operational efficiency. Furthermore, We 
have made Plastic Bricks And Add Some Materials like Sand   For Giving Strength And Durability And Cement Use To 
improve Durability Of Bricks it Can help to Reduces Plastic Waste, Conserves Natural From the Wasted Plastic And 
This Bricks Can be Use to Bridge And Culverts ,Retaining Wall, Jogging Track .This abstract highlights the importance 
of railway waste recycling in achieving environmental goals, improving operational practices, and enhancing the 
overall sustainability of The Railway industry.   

     
I. INTRODUCTION     

   
In India, the efficient management of waste generated within the railway sector has become a significant focus to 
ensure  sustainable and environmentally responsible operations (Brara, 2013). The vast railway network, spanning 
diverse landscapes and connecting remote regions, contributes to a considerable amount of waste, encompassing 
materials from both passenger-related activities and routine maintenance operations. Addressing the unique challenges 
posed by the scale and complexity ofthe Indian railway system, waste management initiatives are crucial for 
minimizing environmental impact and promoting public health.   
   
As one of the largest railway networks in the world, India's railway waste management efforts are multifaceted,  
encompassing the need to handle diverse types of waste generated daily. Passenger litter, industrial byproducts, and 
materials from routine maintenance activities collectively form a substantial portion of the waste stream (CPCB, 2009). 
The introduction of sustainable waste management practices is essential to mitigate environmental consequences and 
align the railway sectorwith broader national goals of environmental sustainability (Hulgaard, 2015; Kasure et al., 
2019).   
   
In this context, India is exploring a range of strategies, including recycling initiatives, waste-to-energy technologies, 
and  improved disposal methods, to manage and reduce the environmental footprint of its railways efficiently (IR. 
2015a).  Collaborative efforts involving railway authorities, local communities, and waste management entities are 
instrumental in developing tailored solutions that address the unique challenges posed by railway waste management in 
the Indian context.   
(Singh et al., 2015). This introduction sets the stage for a deeper exploration of the complexities and innovations 
associated with railway waste management within India's diverse and extensive railway network (IR. 2015b).   
     

II. MATERIALS AND 

 

Here’s an overview of the materials and methods used in a railway waste management recycling system:   
   
Materials:   
1. Plastic waste: Plastic bottles, containers, and other plastic items discarded by passengers and staff.   
2. Paper waste: Newspaper, cardboard, and other paper products.   
3. Glass waste: Glass bottles and other glass items.   
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4. Metal waste: Metal cans, foil, and other metal items. 5. Organic waste: Food waste and other organic materials.   
   
Methods:   
Collection and Segregation:   
1. Waste bins: Installing separate bins for different types of waste. 2. Waste sorting: 
Sorting waste into recyclable and non-recyclable categories.   
   
Recycling and Processing:   
1. Plastic recycling: Recycling plastic waste into new products such as plastic pellets, containers, and bags.   
2. Paper recycling: Recycling paper waste into new paper products such as paper towels, cardboard boxes, and tissue 

paper.   
3. Glass recycling: Recycling glass waste into new glass products such as glass bottles, jars, and fiberglass.   
4. Metal recycling: Recycling metal waste into new metal products such as aluminum cans, steel beams, and copper 

wire. 5. Composting: Composting organic waste into nutrient-rich soil.   
   
Technologies:   
1. Waste sorting machines: Using machines to sort waste efficiently.   
2. Recycling machines: Using machines to recycle waste into new products.   
3. Composting machines: Using machines to compost organic waste. 4. Waste management software: Using software to 

track and manage waste.   
   
Railway-Specific Methods:   
1. Track-side waste collection: Collecting waste from trains and stations.   
2. Waste-to-energy conversion: Converting waste into energy for railway operations. 3. Railway station 

recycling facilities: Establishing recycling facilities at railway stations.   
     

Benefits:   
1. *Reduced waste disposal costs*: Recycling and composting reduce the amount of waste sent to landfills.   
2. Conservation of natural resources: Recycling helps conserve natural resources by reusing materials.   
3. Reduced greenhouse gas emissions: Recycling and composting reduce the production of greenhouse gases. 4.  

Improved public image: Implementing a recycling program can improve the railway’s public image and demonstrate 
its commitment to sustainability.   

   
III. LITERATURE REVIEW     

 

Railway waste management and recycling systems are essential for promoting environmental sustainability within the 
rail sector. A comprehensive literature review reveals several key areas of focus: Solid Waste Generation and 
Composition: Indian Railways (IR) serves approximately 23 million passengers daily, leading to significant solid waste 
generation. Major railway stations produce nearly 670 tonnes per day (TPD) of waste, comprising food waste (114 
TPD), recyclables like plastics, metals, glass, paper, and cardboard (340 TPD), and residual waste (215 TPD). Plastic 
waste, primarily from food and beverage packaging, is a significant concern.    
   
Existing Waste Management Practices: The Comptroller and Auditor General (CAG) of India has highlighted several 
shortcomings in IR’s waste management system, including:   
 

Absence of a dedicated body for waste management.Non-compliance with National Green Tribunal 
directives.Inadequate segregation and disposal of waste, particularly from pantry cars and trains with onboard 
housekeeping services.   
 

Insufficient facilities for processing biodegradable waste and recycling at station Recommendations for Improvement:   
   
1. Decentralized Waste Management: Implementing decentralized waste management systems at major stations can 
enhance waste segregation and processing efficiency. Processing food waste locally through composting or energy 
recovery methods like biomethanation can reduce environmental impact.   
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2. Enhanced Recycling Infrastructure: Establishing dedicated recycling facilities and providing separate storage for 
different waste categories (biodegradable, recyclable, and non-recyclable) can improve waste management efficiency. 
Training staff and vendors on waste segregation and recycling practices is also crucial.  3. Policy and Compliance 
Measures: Strengthening policy frameworks and ensuring compliance with environmental regulations are vital. Regular 
audits and monitoring can help identify gaps and enforce accountability in waste management practices.   
In conclusion, addressing the challenges in railway waste management requires a multifaceted approach, including 
infrastructure development, policy enforcement, and community engagement. By adopting these recommendations, 
Indian Railways can move towards more sustainable and efficient waste management practices.   
     
Identifying the literature gap in research on moulding sand conveying systems involves pinpointing areas that remain 
underexplored, overlooked, or lacking clarity. Below are some common literature gaps associated with this field 
Pneumatic conveying is the movement of solids through pipe using sand usually air as the motive force. It differs from 
hydraulic or slurry conveying in that the sand expands continuously along the pipe length.    
     

IV. METHODOLOGY     
       

  
  
    
  

     
V. CONCLUSION     

     
An efficient Railway Waste Management and Recycling System is critical for promoting environmental sustainability 
within the transportation sector. By implementing waste segregation, recycling, and energy recovery processes, 
railways can minimize their ecological footprint, contribute to circular economy initiatives, and support global 
sustainability goals. In addition, a well-designed system improves public health, reduces operational costs, and 
promotes a cleaner, greener transportation network. Continued investment in advanced recycling technologies and 
public awareness initiatives will further strengthen the impact of these waste management efforts in the future.  
  
We have made a Plastic bricks, made from recycled plastic waste, offer an innovative solution to both waste 
management and construction challenges. These bricks are lightweight, durable, and cost-effective, contributing to 
reduced plastic pollution while providing an alternative to traditional building materials. They also have good 
insulation properties, are resistant to water, and can withstand harsh environmental conditions.  
  
In conclusion, plastic bricks provide a sustainable option for construction, addressing the global issue of plastic waste 
while promoting eco-friendly building practices. Their widespread adoption can significantly reduce landfill waste, 
lower carbon emissions, and help in creating affordable housing solutions. However, further research and 
standardization in terms of safety, strength, and longevity are needed to ensure their mainstream use in construction.  
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Bricks Made From Plastic Waste. 
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Research Papers:    
  Research papers on railway waste management and recycling systems focus on the strategies, technologies, and 
practices used to manage and recycle waste generated by railways. They aim to address the challenges of sustainable 
waste disposal, resource recovery, and environmental impact reduction. These papers cover various aspects such as:  
  
1. Types of Railway Waste: This includes solid waste from passengers (plastic, food waste, packaging), waste from 

railway maintenance (scrap metal, old equipment, concrete), and waste generated during railway operations (oil, 
chemicals).  

  
 Waste Collection Systems: Research explores the methods of collecting waste at railway stations, inside trains, and 
along railway tracks. Efficient waste segregation at the source is critical for recycling efforts.  
   
2. Recycling Techniques:  
  
Plastic Waste: Studies focus on reusing or recycling plastic waste into useful products such as railway sleepers or other 
construction materials.  
  
Metal Recycling: Scrap metal from rail tracks and other components can be melted and repurposed.  
  
Organic Waste: Organic waste from food can be composted or converted into biogas through anaerobic digestion.  
   
3. Waste-to-Energy: Some research looks into converting waste into energy, either through incineration (with energy 

recovery) or through bioenergy production (using organic waste).  
   
4. Environmental Impact: Studies often assess the environmental benefits of improved waste management and 

recycling, focusing on reducing pollution, greenhouse gas emissions, and resource consumption.  
   
5. Policies and Regulations: Research papers may explore the impact of policies and regulations, both national and 

international, on railway waste management practices. This could include compliance with environmental laws, 
waste reduction targets, and incentives for sustainable waste disposal.  

   
6. Technological Innovations: Innovations in waste treatment technologies (e.g., pyrolysis, gasification, or advanced 

recycling techniques) are also a significant focus area. Autonomous waste-collecting robots, smart bins, and 
AIbased waste management systems are discussed.  

  
7. Case Studies: Many papers include case studies from various countries where successful waste management and 

recycling programs have been implemented in the railway sector, showcasing best practices and their outcomes.  
   
By focusing on these areas, researchers aim to develop more sustainable, efficient, and cost-effective solutions for 
managing and recycling railway waste.  
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