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ABSTRACT—This paper outlines the conventional 

manufacturing process of paver tiles from raw 

material preparation to quality control checks, 

emphasizing standard criteria essential for ensuring 

uniformity and durability. Additionally, it introduces 

a modified approach where a portion of sand is 

replaced with plastic, aiming at waste reduction and 

environmental impact mitigation while enhancing 

properties such as lightweight, insulation, and 

durability. The integration of plastic aligns with 

sustainability goals, promotes circular economy 

principles, and supports environmental stewardship, 

all while maintaining quality standards and driving 

innovation in the manufacturing industry. The paper 

discusses the manufacturing steps, standard criteria 

for paver tiles, and the rationale behind substituting 

sand with plastic, highlighting benefits such as waste 

reduction, energy savings, economic incentives, and 

enhanced performance. The initiative reflects a 

multifaceted approach to sustainable manufacturing, 

underscoring environmental responsibility, economic 

viability, and technological innovation. Overall, this 

transition to utilizing waste materials represents an 

integrated approach to sustainability, integrating 

environmental, economic, and technological 

considerations to drive positive change within 

industry and beyond. 

Keywords—plastic, paver tiles, tiles, sand, 

environment, moulds, compressive strength. 

 

I. INTRODUCTION 
Paver tiles serve as essential elements in 

various construction projects, offering durability, 

functionality, and aesthetic appeal. The manufacturing 

process of these tiles traditionally involves meticulous 

handling of raw materials, precise molding, curing, 

and stringent quality control measures to ensure 

consistency and reliability. However, considering 

evolving sustainability concerns and the imperative to 

reduce environmental impact, innovative approaches 

are being explored to enhance the eco-friendliness of 

manufacturing practices. 

This paper investigates the conventional 

process of manufacturing paver tiles, explaining the 

steps involved from raw material preparation to 

quality assurance protocols. Additionally, it introduces 

a modified approach wherein a portion of sand is 

substituted with plastic, aiming not only to reduce 

waste but also to mitigate environmental degradation, 

conserve energy, and foster economic incentives. By 

integrating plastic waste into the manufacturing 

process, this initiative aligns with broader 

sustainability objectives, promoting circular economy 

principles and environmental stewardship while 

maintaining stringent quality standards. 

The introduction of plastic into the 

production of paver tiles is not merely a surface-level 

solution but rather a brief strategy addressing 

numerous challenges. Through this integration, the 

paper aims to explore the environmental benefits, 

economic incentives, and technological advancements 

associated with sustainable manufacturing practices. 

Furthermore, it underscores the key role of research 

and innovation in driving forward sustainable 

solutions that balance environmental responsibility 

with economic viability. 

In this context, this paper serves as a 

comprehensive exploration of the transition towards 

utilizing waste materials in the manufacturing 

industry, emphasizing the integration of 

environmental, economic, and technological 

considerations to pave the way for a more sustainable 

future. 
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II. ADVANTAGES OF UTILIZING 

RECYCLED PLASTIC IN PAVER TILE 

PRODUCTION 
Using recycled plastic offers several benefits that 

contribute to environmental sustainability and 

resource efficiency: 

 

A. Environmental Impact:  

One of the most prominent benefits is the 

positive impact on the environment. By utilizing 

recycled plastic, the project directly contributes to 

reducing plastic waste in the environment. Plastic 

pollution is a significant global issue, and finding 

innovative ways to reuse and recycle plastic materials 

helps to mitigate its adverse effects on ecosystems, 

wildlife, and human health. 

 

B. Conservation of Natural Resources:  

Incorporating recycled plastic in tile 

production helps conserve natural resources such as 

sand. Sand is a finite resource that is often extracted in 

massive quantities for use in construction materials 

like concrete and tiles. By reducing the reliance on 

sand in tile production, the project helps preserve 

natural habitats and ecosystems associated with sand 

extraction sites. 

 

C. Strength and Durability:  

Despite being made with recycled plastic; the 

paver tiles maintain strength and durability 

comparable to traditional tiles. This ensures that the 

tiles are suitable for various outdoor applications and 

can withstand the rigors of foot traffic, weather 

exposure, and other environmental factors. The 

durability of these tiles means they have a longer 

lifespan, reducing the need for frequent replacements 

and further minimizing environmental impact. 

 

D. Aesthetic Appeal:  

The tiles produced using recycled plastic are 

aesthetically pleasing and can enhance the appearance 

of outdoor spaces. They are available in diverse 

designs, colors, and textures, allowing for creativity 

and customization in landscaping and architectural 

projects. By incorporating these tiles, outdoor areas 

can be transformed into attractive and inviting spaces 

for recreational activities, social gatherings, and 

relaxation. 

 

E. Sustainability:  

The use of recycled plastic in tile production 

promotes sustainability by closing the loop on plastic 

waste. Instead of allowing plastic to end up in landfills 

or pollute waterways and ecosystems, it is repurposed 

into a valuable construction material. This circular 

approach to resource management aligns with 

principles of sustainable development by minimizing 

waste generation and maximizing resource efficiency. 

 

F. Low Environmental Impact Manufacturing:  

Unlike conventional tile production methods 

that may involve energy-intensive processes and high-

tech machinery, this approach minimizes 

environmental impact by avoiding the use of 

electricity or advanced machinery. This low-tech 

manufacturing process reduces carbon emissions and 

energy consumption, further contributing to 

environmental sustainability. 

 

G. Community Engagement and Empowerment:  

The simplicity of the manufacturing process 

makes it accessible to communities with limited 

resources or technical expertise. Local residents can 

actively participate in collecting plastic waste, 

preparing materials, and producing tiles, fostering a 

sense of ownership and empowerment within the 

community. This engagement strengthens social 

cohesion and encourages collective action towards 

environmental conservation. 

 

H. Job Creation and Economic Opportunities:  

By establishing small-scale tile production 

facilities using recycled plastic, the project creates 

employment opportunities within the community. 

Local residents can gain valuable skills in 

manufacturing, construction, and entrepreneurship, 

leading to economic empowerment and poverty 

alleviation. Additionally, the sale of tiles generated 

from recycled plastic can generate income for 

individuals and contribute to the local economy. 

 

I. Education and Awareness:  

The project serves as a platform for raising 

awareness about plastic pollution and the importance 

of recycling. Through community outreach initiatives, 

educational programs, and public demonstrations, 

stakeholders can learn about the environmental 

consequences of plastic waste and the benefits of 

recycling. This increased awareness fosters a culture 

of environmental stewardship and encourages 

responsible waste management practices. 

 

J. Versatility and Adaptability:  

The use of recycled plastic in tile production 

offers versatility and adaptability to various 

environmental conditions and construction 

requirements. These tiles can be used in a wide range 

of outdoor applications, including pathways, 

driveways, patios, and public spaces. Their 

lightweight nature and ease of installation make them 

suitable for both urban and rural settings, addressing 

diverse infrastructure needs. 
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K. Regulatory Compliance and Certification:  

Utilizing recycled materials in tile production 

may align with regulatory requirements and 

sustainability certifications. Governments and 

regulatory bodies increasingly promote the use of 

recycled materials in construction projects to meet 

environmental targets and reduce carbon footprints. 

By adhering to relevant standards and obtaining 

certifications, the project enhances its credibility and 

marketability in the construction industry. 

 

L. Energy Savings:  

Producing plastic from recycled materials 

typically requires less energy compared to 

manufacturing virgin plastic. Energy savings result 

from skipping the extraction and refinement processes 

necessary for virgin material production. This 

reduction in energy consumption contributes to lower 

greenhouse gas emissions and helps combat climate 

change. 

In summary, incorporating recycled plastic in 

paver tile production not only offers environmental 

benefits but also promotes social, economic, and 

educational outcomes. This comprehensive 

approachdemonstrates the potential of sustainable 

innovation to address multifaceted challenges while 

fostering inclusive growth and community resilience. 

 

III. SELECTING 12X12 INCH TILES WITH 

25MM THICKNESS 
Upon extensive research, analysis, and 

deliberation, our team has meticulously chosen the 

dimensions for our tiles: 12 inches by 12 inches in size 

and with a thickness of 25mm (about 0.98 in). This 

decision stems from a comprehensive review of 

literature, industry standards, and practical 

considerations. The 12x12 inch size represents a 

widely accepted standard in the tile industry, offering 

compatibility with existing construction practices and 

consumer preferences. Additionally, this size 

facilitates operational efficiency and economies of 

scale in manufacturing processes.  

Coupled with a thickness of 25mm (about 

0.98 in), these tiles strike a balance between 

durability, functionality, and aesthetic appeal. By 

selecting these dimensions, we aim to create tiles that 

not only meet quality standards but also address the 

diverse needs and preferences of our target audience. 

This strategic decision serves as a cornerstone for our 

experiment, laying the groundwork for high-quality 

and versatile tiles that can be seamlessly integrated 

into various architectural and design projects. 

 

A. Industry Standard:  

The 12x12 inch tile size is widely recognized 

and accepted as an industry standard. This 

standardization ensures compatibility with existing 

construction practices, making it easier for builders, 

contractors, and consumers to work with and install 

these tiles. By adhering to established standards, the 

experiment aligns with industry norms and 

expectations, enhancing its credibility and practicality. 

 

B. Ease of Production:  

Producing tiles in the 12x12 inch size offers 

operational efficiency and economies of scale. This 

size allows for the optimization of manufacturing 

processes, including cutting, moulding, curing, and 

packaging. By focusing on a single standardized size, 

the experiment can streamline production workflows 

and minimize complexity, leading to cost savings and 

increased productivity. 

 

C. Availability and Accessibility:  

The 12x12 inch tiles are readily available on 

the market, making them easily accessible for 

procurement. This accessibility ensures a consistent 

supply of raw materials for the experiment, reducing 

the risk of delays or disruptions in production. 

Additionally, the widespread availability of these tiles 

simplifies logistics and distribution, facilitating the 

scaling up of the experiment if needed. 

 

D. Versatility in Application:  

The 12x12 inch tile size offers versatility in 

application, allowing for a wide range of design 

possibilities and installation options. These tiles can 

be used effectively in various settings, including 

residential, commercial, and institutional spaces. 

Whether used for flooring, wall cladding, or 

decorative purposes, the standardized size ensures 

compatibility and uniformity in design aesthetics. 

 

E. Consumer Preference:  

Research and literature reviewsindicate that 

the 12x12 inch tile size is favored by consumers for its 

aesthetic appeal and practicality. This size strikes a 

balance between functionality and visual impact, 

making it suitable for both small-scale projects and 

larger installations. By catering to consumer 

preferences, the experiment increases its market 

acceptance and potential for adoption in real-world 

applications. 

 

F. Cost-Effectiveness:  

Standardizing tile size at 12x12 inches can 

lead to cost savings in various aspects of production 

and installation. Bulk purchasing of raw materials, 

efficient utilization of manufacturing equipment, and 

simplified installation processes contribute to lower 

overall production costs. Additionally, standardized 
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sizing reduces waste and improves material efficiency, 

further enhancing cost-effectiveness. 

 

G. Regulatory Compliance:  

Adhering to the 12x12 inch tile size aligns 

with regulatory requirements and quality standards, 

such as those specified by the Indian Standards (IS) 

code. Compliance with these standards ensures that 

the experiment meets the necessary quality 

benchmarks and regulatory specifications, enhancing 

its credibility and market acceptance. 

By considering these factors and conducting thorough 

research and analysis, the decision to use tiles sized at 

12x12 inches for the experiment is well-founded and 

strategically sound. This size not only aligns with 

industry standards and consumer preferences but also 

offers practical advantages in terms of production 

efficiency, versatility, and cost-effectiveness. 

 

IV. PRECISION MOULD CREATION FOR 

TILE PRODUCTION 
A. Designing the mould:  

Manufacturers initiate the process by 

meticulously designing the mould, considering aspects 

such as shape, size, and thickness of the tile. In this 

case, the design involves cutting GS steel rolls into 

squares with dimensions of 355mm (about 1.16 ft) by 

355mm (about 1.16 ft) and a thickness of 25mm 

(about 0.98 in), corresponding to the desired size of 

the tiles (12 inches by 12 inches). 

 

B. Cutting and Folding the Steel Rolls:  

The steel rolls are precisely cut into square 

shapes with the specified dimensions. To transform 

these square sheets into moulds, the corners are cut 

and folded accordingly. This allows for the creation of 

a mould with the desired depth to accommodate the 

thickness of the tiles. 

 

C. Transforming Sheets into moulds:  

By cutting and folding the square-shaped 

steel sheets, manufacturers effectively transform them 

into moulds suitable for casting tiles. The corners are 

manipulated to form the sides of the mould, creating a 

contained space where the tile material can be poured 

and shaped. 

 

D. Finishing and Polishing:  

Once the steel sheets are transformed into 

moulds, the surfaces are inspected, and any 

imperfections are addressed. Polishing may be carried 

out to ensure smooth edges and surfaces, facilitating 

the release of the cast tiles and ensuring uniformity in 

their appearance. 

 

 

E. Testing the moulds:  

Before proceeding with mass production, the 

moulds undergo rigorous testing to ensure their 

functionality and suitability for casting tiles. This may 

involve trial runs with prototype materials to verify 

the accuracy of the mould dimensions and the quality 

of the resulting tiles. 

This comprehensive process highlights the ingenuity 

and resourcefulness involved in utilizing steel rolls to 

create custom moulds for tile production. By adapting 

materials and techniques to suit specific 

requirements, manufacturers can achieve efficient and 

cost-effective solutions for producing high-quality 

tiles. 

 

V. CONVENTIONAL PAVER TILE 

MANUFRACTURING PROCESS 
A. Collection of Plastic: 

The process starts with the collection of 

plastic materials from the neighborhood. This includes 

diverse types of plastic waste such as milk bags, 

polythene bags, and other plastic items. 

 

B. Preparation of Materials:  

The collected plastic is then sorted and 

cleaned to remove any impurities. Meanwhile, other 

materials like cement, sand, aggregate, and water are 

also gathered. These materials are essential for 

creating the composite mixture for the tiles. 

 

C. Creating the Mixture:  

Once all the materials are assembled, they 

are mixed to form a composite mixture. This mixture 

typically consists of cement, sand, aggregate, water, 

and shredded plastic. The addition of plastic helps to 

enhance the durability and flexibility of the tiles. 

 

D. Preparation of moulds:  

Moulds are prepared for shaping the tiles. To 

ensure that the tiles can be easily removed from the 

moulds and to achieve a smooth finish, the moulds are 

oiled. 

 

E. Pouring the Mixture:  

The composite mixture is then poured into 

the prepared moulds. Care is taken to ensure that the 

mixture is evenly distributed within the moulds to 

achieve consistent tile thickness. 

 

F. Surface Finishing:  

After pouring the mixture into the moulds, 

the surface of the mixture is finished to achieve the 

desired texture and appearance of the tiles. This may 

involve smoothing the surface or adding decorative 

elements. 
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G. Curing Process:  

The freshly poured tiles undergo a curing 

process to strengthen and solidify them. This typically 

involves allowing the tiles to set and harden for a 

specified period, which in this case is 48 hours (about 

2 days). During this time, the tiles are kept moist by 

periodically sprinkling water over their surface. This 

hydration process is crucial for the proper formation 

of the cement matrix and ensures that the tiles achieve 

their desired strength. 

 

H. Final Product:  

After the 48-hour curing period, the tiles are 

fully formed and ready to be used. They can be 

removed from the moulds and installed in various 

settings such as floors, walls, or outdoor pavements. 

These eco-friendly tiles offer a sustainable solution 

for recycling plastic waste while also providing 

durable and functional building material. 

This process not only utilizes recycled 

plastic, helping to reduce environmental pollution, 

but also produces durable and functional tiles suitable 

for various applications. Additionally, by 

incorporating plastic waste into the mixture, the 

overall environmental impact of traditional tile 

production can be reduced. 

 

VI. RESULTS 
A. Water Absorption Test: 

Our paver tiles underwent a rigorous water 

absorption test to assess their resistance to moisture 

penetration. Remarkably, the results revealed that our 

tiles exhibited exceptional water resistance, as they 

did not absorb anywater during the testing process. 

This outcome underscores the effectiveness of our 

manufacturing process in creating tiles that are highly 

impermeable to water, thereby enhancing their 

durability and longevity in outdoor environments. 

 

B. Fire Resistance Test: 

To evaluate the fire resistance of our paver 

tiles, they were subjected to extreme temperatures of 

700 degrees Celsius for 10 minutes. Following the 

test, our tiles demonstrated remarkable resilience 

against fire, as evidenced by the absence of any burns 

or adverse effects on their structural integrity. This 

indicates that our tiles possess inherent fire-resistant 

properties, making them suitable for use in outdoor 

settings where fire safety is a paramount concern. 

 

C. Compressive Strength Test: 

Through comprehensive compressive 

strength testing, we investigated the relationship 

between the percentage of plastic incorporated into 

our tiles and their overall strength characteristics. Our 

findings revealed a notable correlation between the 

percentage of plastic content and the compressive 

strength of the tiles. Specifically, we observed that 

increasing the percentage of plastic resulted in a 

corresponding increase in the tiles' compressive 

strength. This highlights the potential for optimizing 

the composition of our tiles to achieve enhanced 

strength properties while leveraging the benefits of 

recycled plastic materials. 

 

Table No 1: Compressive Strength Analysis 

Sr No Percentage of 

Plastic 

Compressive 

Strength 

01 05% plastic 510.0kN/m² 

02 10% plastic 550.3 kN/m² 

03 15% plastic 605.8 kN/m² 

04 20% plastic 670.0kN/m² 

05 25% plastic 699.4 kN/m² 

06 30% plastic 731.7 kN/m² 

07 Tile with no 

plastic 

780.0kN/m² 

 

These results underscore the superior 

performance and quality of our eco-friendly paver 

tiles, demonstrating their resistance to water, fire, and 

ability to withstandcompressive forces. By surpassing 

industry standards in key performance metrics, our 

tiles offer a sustainable and reliable solution for 

outdoor construction and landscaping projects. 

 

CONCLUSION 
In conclusion, the comprehensive series of 

tests conducted on the paver tiles, encompassing water 

absorption, fire resistance, and compressive strength 

evaluations, yields invaluable insights into their 

quality, durability, and suitability across diverse 

applications. The findings highlight the exceptional 

resistance of the tiles to water penetration, 

underscoring their durability and suitability for 

outdoor usage. Moreover, the application of a 

melamine coating significantly enhances their fire 

resistance, rendering them apt for high-risk 

environments and offering long-term protection 

against fire damage. Furthermore, the correlation 

observed between plastic content and compressive 

strength underscores the importance of material 

composition in determining mechanical properties. 

This amalgamation of test results equips 

manufacturers, contractors, and consumers with 

essential data to make well-informed decisions 

concerning the selection, installation, and maintenance 

of paver tiles for landscaping and construction 

projects. By considering factors such as water 

absorption, fire resistance, and compressive strength, 
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stakeholders can ensure the longevity, safety, and 

optimal performance of paved surfaces across various 

environmental conditions. 
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