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Recycle And Reuse of Plastic in The Form of Terrecota- Jali 
 

 

 

 

 

 

Abstract:  Plastic pollution poses one of the most significant 

environmental threats today, with millions of tons of waste impacting 

ecosystems and human health annually. This paper details an 

innovative approach to mitigate this issue by recycling and 

repurposing plastic waste, specifically High-Density Polyethylene 

(HDPE), into terracotta-style jali. Jalis, traditional Indian architectural 

screens known for their intricate designs and functional ventilation 

properties, are typically made from terracotta, which is heavy, fragile, 

and relatively costly. This research explores the creation of a 

sustainable alternative by blending recycled HDPE with additives like 

terracotta powder, fly ash, and fine sand to mimic the aesthetic and 

functional qualities of traditional jalis. The study outlines the material 

selection, detailed production methodology including waste 

collection, cleaning, shredding, mixing, molding, and controlled heat 

treatment. It presents findings from physical and mechanical testing, 

specifically compressive strength and water absorption tests, 

comparing the performance of the recycled plastic jali with 

conventional terracotta. The results indicate that while the 

compressive strength is lower than traditional terracotta, the recycled 

plastic jali offers significantly improved water resistance and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

potential advantages in terms of weight, cost-effectiveness, and 

durability. This project highlights the potential of transforming plastic 

waste into valuable, aesthetically pleasing architectural  

elements, contributing to sustainable design, green building practices, 

and the principles of a circular economy.   

I.Introduction 

1.1. Background: The Plastic Pollution Crisis Plastic 

pollution has emerged as one of the most pressing 

environmental challenges globally. Annually, millions of tons 

of plastic waste are generated, with a substantial portion ending 

up in landfills, oceans, and natural habitats, posing severe 

threats to ecosystems, wildlife, and potentially human health. 

Despite growing awareness and efforts towards mitigation, the 

inherent properties of plastic – its durability, low cost, and 

versatility – mean it remains a widely used material in 

numerous applications. This paradox underscores the urgent 

need for innovative, effective, and sustainable methods to 

manage plastic waste, moving beyond simple disposal towards 

recycling and reuse.    
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1.2. Project Concept: Recycled Plastic Terracotta-Jali This 

project addresses the plastic waste challenge by exploring the 

innovative recycling and reuse of plastic, specifically in the 

form of terracotta-style jali. Jali is a perforated screen or lattice 

structure, a traditional and distinctive element in Indian 

architecture, valued for its intricate patterns, ability to provide 

ventilation and diffuse sunlight, and overall decorative 

contribution to buildings. The core concept involves leveraging 

environmental consciousness combined with artistic and 

cultural innovation, transforming problematic plastic waste into 

usable, functional, and aesthetically pleasing design elements.    

1.3. Bridging Tradition and Sustainability Traditional 

terracotta jalis, while beautiful and functional, possess certain 

drawbacks: they are often heavy, inherently fragile, and can be 

costly to produce and install. This research proposes mimicking 

the appearance and functional attributes of terracotta jalis using 

recycled plastic. This approach yields a product that is 

significantly lighter, more cost-effective, highly durable, and 

resistant to weathering, while aiming to retain the cultural 

charm and visual appeal of the original material. These recycled 

plastic jali panels are envisioned for diverse applications in both 

interior and exterior settings, including partition walls, facades, 

ventilation panels, and decorative features in residential and 

commercial buildings. Adopting such materials not only aids in 

diverting plastic waste from landfills but also actively supports 

sustainable design principles and green building practices.    

1.4. Research Scope The project encompasses the research and 

development of practical techniques for the entire lifecycle: 

collecting suitable plastic waste, processing it through cleaning 

and shredding, and reshaping it into the desired terracotta-style 

jali forms. A crucial part of the research involves studying the 

final product's characteristics, including its durability under 

various conditions, its visual appearance, and its overall 

environmental impact, ensuring it meets safety and efficacy 

standards for real-world application. Furthermore, this 

initiative serves as a creative demonstration of how traditional 

art forms can inspire modern, sustainable solutions, 

highlighting the potential of integrating design thinking and 

material innovation to tackle environmental problems while 

simultaneously preserving cultural identity. In essence, this 

project aims to bridge the gap between environmental 

sustainability and architectural design by converting plastic 

waste into functional art, contributing towards a cleaner planet 

and enhancing the built environment.   

II.Objectives 

The primary and overarching objective of this research is to 

champion and develop sustainable and innovative solutions for 

the pervasive issue of plastic waste management, specifically 

through the creative recycling and repurposing of plastic into 

functional and aesthetically valuable terracotta-style jali 

designs. This central goal is underpinned by several key aims:    

➢ Addressing Environmental Concerns: Directly 

confront the escalating problem of plastic pollution and 

mitigate its detrimental impact on the environment.    

➢ Developing a Creative & Eco-Friendly Alternative: 

Offer a novel product that synergizes aesthetics, architectural 

functionality, and environmental sustainability by reprocessing 

discarded plastic into practical architectural elements.    

➢ Reducing Environmental Footprint: Focus 

explicitly on diminishing the volume of single-use and non-

biodegradable plastic waste by transforming it into value-added 

products like jali panels, thereby diverting it from landfills and 

natural ecosystems.    

➢ Mimicking Traditional Aesthetics with Modern 

Materials: Skillfully replicate the visual appearance of 

traditional terracotta using recycled plastic as the primary base 

material. This preserves valued cultural and  

➢ Ensuring Desired Product Features: Engineer the 

plastic jalis to be inherently lightweight, durable, and resistant 

to various weather conditions, while also emulating the 
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beneficial breathable and ventilated properties characteristic of 

traditional terracotta jalis for effective modern use.    

➢ Fostering Innovation: Actively promote innovation 

within material science and sustainable design practices. This 

involves experimenting with diverse techniques for melting, 

molding, and shaping plastic into intricate jali patterns, 

ensuring the final product possesses both structural integrity 

and high aesthetic appeal.    

➢ Investigating Material Performance: Conduct 

thorough analyses of how the developed plastic composite 

performs under different environmental stressors and 

conditions, ensuring its long-term safety and suitability for 

architectural use.    

➢ Raising Public Awareness: Educate communities, 

particularly within urban contexts where waste generation is 

high, about the critical importance of recycling and the 

potential for creative reuse of materials. Showcase tangible, 

practical applications of recycled materials to inspire the 

adoption of sustainable alternatives.    

➢ Assessing Feasibility & Scalability: Explore the 

practical potential for integrating these recycled plastic 

terracotta-jali products into mainstream architectural designs, 

urban beautification initiatives, and broader eco-friendly 

construction projects.    

The ultimate goal is to effectively combine environmental 

responsibility with cultural and design innovation, thereby 

reducing plastic waste while concurrently promoting 

sustainable design principles through creative material reuse.   

III.Motivation 

The impetus for this project stems from a profound concern 

regarding the escalating environmental crisis driven by rampant 

plastic pollution and the consequent urgent necessity to devise 

innovative and genuinely sustainable solutions. Globally, 

staggering quantities of plastic waste are generated each year, 

with inadequate recycling infrastructure leading to massive 

accumulation in landfills, oceans, and diverse natural habitats. 

This accumulation inflicts substantial harm upon ecosystems, 

endangers wildlife, and poses risks to human health. Despite 

these well-documented environmental disadvantages, plastic 

consumption persists due to its undeniable benefits in terms of 

affordability, flexibility, and durability. This inherent 

contradiction highlights a critical need to fundamentally rethink 

how plastic is utilized, emphasizing responsible consumption 

and creative end-of-life management.    

This project is fundamentally motivated by the transformative 

potential of converting a major environmental liability – plastic 

waste – into a significant design opportunity. By recycling and 

repurposing plastic refuse into the form of terracotta-style jalis, 

the initiative elegantly merges sustainability objectives with the 

timeless beauty of traditional architectural forms. Inspiration is 

drawn directly from the rich heritage of Indian architecture, 

where jalis have served for centuries not merely as decorative 

embellishments but as crucial functional elements providing 

ventilation, shade, privacy, and distinct visual appeal. Crafting 

these jalis from recycled plastic represents a harmonious blend 

of contemporary environmental consciousness and cherished 

traditional design values.    

A further powerful motivation lies in the opportunity to actively 

promote and implement circular economy principles. This 

paradigm shifts away from a linear "take-make-dispose" model 

towards one where waste materials are not discarded but are 

instead continuously reused and repurposed, thereby being 

reintegrated into the value chain. In this specific context, 

discarded plastic is meticulously collected, processed, and 

reshaped into meaningful, reusable building components 

suitable for both modern and traditional architectural contexts. 

This approach not only curtails environmental degradation but 

also pioneers new avenues in sustainable construction 

methodologies and innovative product design.    

http://www.ijsrem.com/
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Beyond the environmental and design aspects, there exists a 

significant social motivation. Developing an affordable and 

aesthetically attractive alternative to some traditional building 

materials holds the potential, if scaled appropriately, to 

generate employment opportunities. These opportunities could 

arise in waste collection, sorting, recycling processes, and the 

craftsmanship involved in producing the jalis, particularly 

benefiting communities with limited economic resources. 

Moreover, the inherent lightweight and durable nature of 

plastic offers practical advantages in construction, especially in 

urban environments or disaster-prone regions where the 

transportation, handling, and maintenance of heavier traditional 

materials can be logistically challenging and costly.    

IV.Literature Review 

This section synthesizes existing research pertinent to the 

recycling and reuse of plastic waste within the context of 

Terracotta-Jali products. The aim is to review studies focusing 

on the incorporation of recycled plastic into traditional 

terracotta-based materials for developing sustainable building 

products, while critically evaluating the consequent impacts on 

both mechanical performance and environmental sustainability. 

The reviewed literature encompasses various methodologies, 

findings, and challenges related to integrating plastic waste into 

construction materials, with a specific focus on applications 

resembling Terracotta-Jali.    

➢ Rahman, M., & Hasan, S. (2020): Investigated 

integrating recycled plastic waste into traditional terracotta 

materials. Their research focused on blending plastic with clay 

to create eco-friendly Terracotta-Jali. Laboratory tests 

indicated that substituting up to 20% of clay with plastic did not 

compromise structural integrity and even enhanced durability 

under weathering conditions.    

➢ Singh, P., & Gupta, R. (2018): Explored the effects 

of waste plastics on the strength and porosity of Terracotta 

materials. They found that incorporating recycled plastic 

increased porosity, thereby improving the insulation properties 

of Terracotta-Jali. However, they cautioned that excessive 

plastic content could lead to a reduction in compressive 

strength.    

➢ Joshi, A., & Mehta, A. (2019): Focused on the long-

term performance and durability aspects of Terracotta-Jali 

produced with recycled plastic content. Their study examined 

factors like water absorption, resistance to weathering, and 

tensile strength. Findings suggested that adding plastic waste 

improved resistance against water absorption and enhanced the 

product's resilience to harsh weather conditions.    

➢ Kumar, V., & Choudhury, S. (2021): Investigated 

the thermal properties of Terracotta-Jali incorporating recycled 

plastic. Their research revealed that Terracotta-Jali containing 

15% plastic waste exhibited significantly improved thermal 

insulation properties, suggesting benefits for energy-efficient 

building designs.    

➢ Kumar, P., & Jain, R. (2017): Examined the 

environmental impact associated with recycling plastic into 

Terracotta materials. Their research highlighted the reduction 

in carbon emissions and landfill burden achieved by 

repurposing plastic into construction products. They also 

discussed the potential for large-scale implementation in urban 

development projects.    

➢ Ahmed, Z., & Yadav, S. (2022): Tested the 

feasibility of using a mixture of recycled plastic and natural 

terracotta materials for both decorative and functional 

architectural uses. Results demonstrated that Terracotta-Jali 

with 10% plastic content maintained acceptable aesthetic 

quality without compromising the material's integrity or 

utility.    

➢ Patel, D., & Verma, M. (2020): Conducted 

experiments to analyze the mechanical strength of Terracotta-

Jali made with varying proportions of plastic waste. Their study 

indicated that lower amounts of plastic could enhance tensile 

strength, whereas higher concentrations resulted in a decrease 

in the overall strength of the product.    
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➢ Sharma, N., & Kumar, P. (2021): Evaluated the 

socio-economic benefits derived from recycling plastic into 

Terracotta-Jali. They emphasized how such initiatives not only 

mitigate waste but also create employment opportunities within 

the recycling sector, particularly benefiting rural areas.    

➢ Ali, S., & Raza, M. (2020): Explored the feasibility 

of integrating recycled plastic in Terracotta-Jali specifically for 

applications in urban landscaping and architecture. Their study 

suggested that plastic-reinforced Terracotta-Jali could 

potentially reduce the overall weight of structures, thereby 

simplifying handling and installation processes.    

➢ Gupta, V., & Sharma, S. (2018): Explored the effects 

of varying plastic waste content on both the flexural and 

compressive strength of Terracotta-Jali. Their research 

concluded that incorporating plastic content up to 25% 

enhanced flexural strength, although compressive strength 

showed a slight reduction at higher plastic percentages.    

(Additional references further explore aspects like tile strength 

enhancement, brick properties, eco-friendly landscaping, 

impact on compressive strength, use in tiles, reviews, waste 

management solutions, characterization for architecture, 

weathering resistance, sustainability improvements, 

environmental benefits in brick production, reinforcement with 

fibers, performance evaluation, durability in harsh conditions, 

potential enhancement, reduction of construction waste, 

composite performance, wall panel applications, and 

strength/durability enhancement.) 

V.System Development: Methodology and Materials 

5.1. Introduction to System Development The development 

phase of this project addresses the critical need for sustainable 

management of plastic waste, a growing global environmental 

concern stemming from increased production and inadequate 

disposal practices. Vast quantities of plastic waste accumulate 

in landfills and natural ecosystems, leading to long-term 

ecological harm. This project proposes a creative solution by 

recycling and repurposing plastic waste into jali structures, 

drawing inspiration from traditional terracotta designs 

prevalent in Indian architecture. These traditional jalis serve 

functions of ventilation, light filtering, and aesthetic 

enhancement. By replicating these intricate designs using 

processed plastic waste, the project aims not only to offer a 

viable solution to plastic pollution but also to preserve cultural 

heritage within a modern, sustainable context. The resultant 

plastic jalis are designed to be lightweight, cost-effective, and 

durable, rendering them suitable for a wide range of indoor and 

outdoor architectural applications. This phase intricately 

combines environmental responsibility, innovative design 

thinking, and material reuse, demonstrating a practical pathway 

for transforming waste materials into meaningful, aesthetically 

pleasing architectural elements that benefit both the 

environment and society.    

5.2. Materials Utilized 

The composite material for the recycled plastic jali incorporates 

several key components: 

➢ Plastic (High-Density Polyethylene - HDPE): The 

primary component is recycled HDPE, a thermoplastic polymer 

derived from petroleum. HDPE is selected for its favorable 

properties: a high strength-to-density ratio, inherent durability, 

and excellent resistance to moisture and various chemicals. 

Commonly found in items like milk jugs, detergent bottles, and 

pipes, HDPE is readily recyclable (recycling symbol #2). Its 

ability to be melted and remolded without significant 

degradation makes it ideal for this application. Key physical 

properties include density (0.93-0.97 g/cm³), melting point 

(120-130°C), tensile strength (20-37 MPa), flexural modulus 

(900-1200 MPa), high elongation at break (>500%), Shore D 

hardness (55-67), extremely low water absorption (<0.01%), 

and relatively low thermal conductivity (~0.45 W/m·K). It is 

generally opaque, non-toxic, and often food-safe.    

http://www.ijsrem.com/
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➢ Terracotta Powder: This additive is a fine, reddish-

brown powder obtained by grinding fired clay products, often 

sourced from natural clay pits. It is incorporated primarily as a 

filler and to impart a terracotta-like appearance and texture to 

the final product. Its porous nature can influence texture and 

binding within the composite. Terracotta itself is derived from 

iron-rich natural clay, known historically for pottery, 

sculptures, and architectural elements due to its workability and 

durability after firing.    

➢ Fly Ash: Utilized as another additive, fly ash is a fine 

powder byproduct resulting from the combustion of pulverized 

coal in thermal power plants. Rich in silica (SiO₂), alumina 

(Al₂O₃), and iron oxide (Fe₂O₃), it possesses pozzolanic 

properties, reacting with calcium hydroxide during hydration 

processes to contribute to strength. Its fine, spherical particles 

can improve the workability of mixtures. Using fly ash is 

considered a sustainable practice as it recycles an industrial 

waste product and can reduce reliance on other binders. It 

typically has a grey color and low bulk density.    

➢ Fine Sand: Washed river sand, sieved through a 2 mm 

mesh for particle size uniformity, is included as a filler 

material.    

➢ Clay: Natural clay, composed mainly of fine-grained 

minerals, is also included in the mix. When hydrated, clay 

exhibits plasticity, allowing it to be molded, and it hardens upon 

drying or firing, contributing to the structural integrity of 

traditional ceramics and bricks.    

5.3. Detailed Procedure 

The manufacturing process for the recycled plastic terracotta-

jali follows a systematic sequence: 

1. Identification and Collection of Plastic Waste: The 

process commences with the targeted identification and 

collection of suitable recyclable plastic waste, focusing on 

thermoplastics like HDPE and PET, identifiable by their 

recycling codes. These are chosen for their ability to be 

reheated and reshaped without significant degradation. Waste 

is sourced from various streams, including municipal 

collections, scrap dealers, and domestic bins. Careful sorting 

based on polymer type, color, and level of contamination is 

performed to ensure the quality and safety of the raw material 

feedstock.    

2. Cleaning and Shredding: The collected plastic 

undergoes a rigorous, multi-stage cleaning protocol. Stage 1 

involves dry sorting to remove gross impurities such as labels, 

caps, and adhesive residues. Stage 2 consists of wet washing 

using water, detergents, and mechanical brushing to remove 

dirt and contaminants. Stage 3 requires thorough drying, either 

naturally in sunlight or using heated air chambers, to eliminate 

residual moisture which could affect processing. The clean, dry 

plastic is then fed into an industrial shredder, which reduces it 

into uniform granules, typically sized between 2–5 mm. 

Achieving uniform granulation is critical for ensuring 

consistent mixing and melting later in the process.    

3. Preparation of Additive Materials: Concurrently, 

the additive materials are prepared. Terracotta powder is 

sourced (e.g., from natural clay pits) and sieved to remove 

impurities like stones. Fly ash, obtained as an industrial 

byproduct, is ensured to be fine and dry. Fine sand is washed 

and sieved (e.g., through a 2 mm mesh) for uniformity. Each 

additive is thoroughly dried and then precisely weighed using a 

digital scale to maintain batch consistency according to the 

predetermined mix design.    

4. Mixing Process – Formation of Composite Blend: 

The prepared materials – recycled plastic granules and the 

additives (terracotta powder, fly ash, fine sand, clay) – are 

combined in specific, predetermined proportions. The 

documented mix ratio is: 70% Recycled Plastic (488.6g), 10% 

Terracotta Clay (69.8g), 10% Fly Ash (69.8g), and 10% Fine 

Sand (69.8g) per 698g batch. These components are loaded into 

a suitable mixer, such as a rotary or pan mixer. The mixer 

operates for a sufficient duration (e.g., 20–30 minutes) to 

achieve a homogenous and uniformly distributed blend of all 

http://www.ijsrem.com/
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components. Optional additions like colorants (e.g., natural 

ochres) or binding agents might be incorporated at this stage to 

enhance final texture or color.    

5. Mold Preparation and Jali Shaping: Custom-

designed molds are prepared, typically reflecting traditional jali 

patterns (geometric, floral, etc.). The molds described use fine 

sand as the molding medium. The sand needs to be 

appropriately moist to hold its shape and potentially avoid 

cracking in the final product during cooling. The homogenous 

composite blend is then carefully poured or packed into these 

prepared molds.    

6. Controlled Firing / Heat Treatment: This is 

identified as the most critical step in the process. The filled 

molds are subjected to a carefully controlled heating cycle, 

often in a kiln or oven. A typical temperature curve involves 

multiple phases: Phase 1: Pre-heating at a low temperature 

(e.g., 40–60°C) for a period (e.g., 2 hours) to remove any 

residual moisture. Phase 2: A gradual ramp-up of temperature 

to reach the plastic's softening/melting range (e.g., 120–130°C 

for HDPE) over several hours (e.g., 3 hours). Phase 3: Holding 

the peak temperature for a specific duration (e.g., 1 hour) allows 

the plastic to melt and properly bond with the additive particles. 

Precise temperature control is vital: temperatures too high can 

cause the plastic to burn or degrade, while temperatures too low 

will result in weak bonding and a brittle product. During this 

phase, the fly ash and clay components may undergo slight 

sintering, contributing to the final surface texture, aiming for a 

matte, terracotta-like finish.    

7. Cooling and Demolding: Following the heat 

treatment, the molds containing the solidified jalis are allowed 

to cool down gradually. Natural cooling over an extended 

period (e.g., 6–8 hours) in a shaded, ambient environment is 

preferred. Rapid or sudden cooling must be avoided as it can 

induce thermal stress, potentially leading to the formation of 

microcracks and compromising the structural integrity of the 

jali. Once completely cooled, the jali product is carefully 

extracted or demolded. At this stage, the final product should 

be solid, potentially semi-flexible depending on the exact 

composition, and ready for any final finishing steps or direct 

use.    

VI.Testing Procedure and Analysis 

6.1. Introduction to Testing This section details the 

experimental procedures employed to evaluate the crucial 

physical and mechanical properties of the newly developed 

recycled plastic terracotta jali. A series of standardized tests 

were conducted to rigorously assess the material's strength 

characteristics, its durability under specific conditions (like 

water exposure), and its overall performance potential, 

particularly in comparison to conventional materials.    

6.2. Compression Test 

➢ Objective: The primary goals of the compression test 

were to quantitatively determine the compressive strength of 

the recycled plastic terracotta jali composite, assess its capacity 

to withstand axially applied compressive forces before 

exhibiting failure, and critically compare its performance in this 

regard to traditional terracotta materials. Compressive strength 

is a fundamental property for construction materials, indicating 

their load-bearing capacity in structural applications.    

➢ Materials and Equipment: Tests were performed on 

prepared samples of the recycled plastic terracotta jali 

(composition: 70% recycled plastic, 10% terracotta powder, 

10% clay, 10% fly ash) and, for comparative analysis, samples 

of conventional terracotta. The core equipment used was a 

Universal Testing Machine (UTM), a standard apparatus 

designed to apply controlled compressive (or tensile) loads 

while precisely measuring the applied force and resulting 

deformation. Calipers or micrometers were used for accurate 

measurement of sample dimensions prior to testing.    

➢ Sample Preparation: Proper sample preparation was 

essential for reliable results. Samples were typically formed 

into standard shapes, such as cubes (e.g., 50mm x 50mm x 

http://www.ijsrem.com/
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50mm, although the tested samples were 203.2mm x 203.2mm 

in cross-section). Ensuring samples were fully cured and dried 

before testing was critical, as excess moisture could negatively 

impact compressive resistance. Smooth and uniform sample 

surfaces were necessary to prevent premature failure initiation 

at surface flaws.    

➢ Test Procedure: The standardized procedure 

involved: (1) Measuring the precise dimensions (length, width, 

height/thickness) and optionally the weight of each sample. (2) 

Placing the sample centrally between the compression plates of 

the UTM to ensure uniform load application. (3) Applying a 

compressive load at a controlled, steady rate, gradually 

increasing the force. Slow application avoids shock loading. (4) 

Continuously recording the applied load and the corresponding 

sample deformation (displacement) via the UTM's 

instrumentation. The critical data point is the maximum load 

the sample sustains just before or at the point of failure 

(cracking or crushing).    

➢ Calculation: The compressive strength (σ) is 

calculated using the formula: σ=AF, where 'F' is the maximum 

load at failure (in Newtons, N) and 'A' is the original cross-

sectional area of the sample perpendicular to the applied load 

(in square millimeters, mm²). The resulting strength is typically 

expressed in Megapascals (MPa) or N/mm².    

6.3. Water Absorption Test 

➢ Objective: This test aimed to evaluate the water 

absorption characteristics of the recycled plastic terracotta jali, 

providing insights into its porosity and potential durability in 

moist environments.    

➢ Procedure: The methodology involved: (1) 

Measuring the initial dry weight of a sample (tested sample 

size: 203.2mm x 203.2mm x 63.5mm, initial weight 698g). (2) 

Fully immersing the sample in clean water at room temperature 

for a standardized period, typically 24 hours. (3) After 24 hours, 

removing the sample, carefully wiping off surface water with a 

cloth, and immediately measuring the final saturated (wet) 

weight (final average weight 704g).    

➢ Calculation: The water absorption percentage is 

calculated as: Water Absorption (%) = [(Final Wet Weight - 

Initial Dry Weight) / Initial Dry Weight] × 100. For the average 

sample: [(704g - 698g) / 698g] × 100 = (6g / 698g) × 100 ≈ 

0.86%.    

VII.Results and Discussion 

This chapter synthesizes the key findings obtained from the 

experimental testing conducted on the recycled plastic 

terracotta jali prototypes. The results are analyzed and critically 

compared with the properties of conventional terracotta 

materials to ascertain the potential advantages, limitations, and 

viable applications of utilizing recycled plastic in this form for 

construction purposes.    

7.1. Compression Test Results and Analysis 

The compression tests yielded quantitative data on the 

material's ability to resist compressive forces. The maximum 

compressive strength values observed for the three tested 

samples were 0.5618 MPa, 0.5933 MPa, and 0.6225 MPa 

respectively.    

➢ Average Compressive Strength: The average 

compressive strength calculated from these samples is 0.5925 

MPa.    

➢ Comparison with Conventional Terracotta: When 

compared to typical values for conventional terracotta (reported 

average of 1.27 MPa in this study), the recycled plastic jali 

exhibits significantly lower compressive strength.    

➢ Discussion: This lower compressive strength implies 

that the material, in its current formulation, may not be suitable 

for primary load-bearing structural applications where high 

resistance to compression is paramount. However, the strength 

achieved (approx. 0.6 MPa) is still substantial and suggests 
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suitability for a range of other applications where structural 

load is minimal or absent. These include decorative elements, 

partition screens, facade cladding, ventilation grilles, and 

components in urban landscaping where aesthetic and 

durability requirements might outweigh high compressive 

strength needs.    

7.2. Water Absorption Test Results and Analysis 

The water absorption test provides crucial information 

regarding the material's porosity and its potential resistance to 

moisture penetration, which influences long-term durability, 

especially in outdoor or wet environments.    

➢ Average Water Absorption: The average water 

absorption calculated from the tested samples was 0.86%. 

(Individual sample results varied slightly, reported as 0.86%, 

0.57%, and 1.14% in the table ).    

➢ Comparison with Conventional Terracotta: This 

value (0.86%) is notably lower than the reported average for 

conventional terracotta (2%).    

➢ Discussion: The significantly lower water absorption 

percentage indicates that the recycled plastic composite 

material is less porous and more resistant to water ingress 

compared to traditional terracotta. This enhanced water 

resistance is a positive attribute, suggesting increased durability 

and suitability for outdoor applications or environments where 

exposure to moisture, rain, or humidity is expected. Lower 

absorption can reduce risks associated with freeze-thaw cycles 

(in relevant climates) and potentially limit biological growth.    

7.3. Overall Comparison and Performance Summary 

A direct comparison highlights the trade-offs: 

Test Parameter Recycled 

Plastic Jali 

(Average) 

Conventional 

Terracotta 

(Average) 

Compressive 

Strength (MPa) 

0.5925 1.27 

Water 

Absorption (%) 

0.86 2 

  The recycled plastic jali demonstrates superior water 

resistance but lower compressive strength compared to 

conventional terracotta based on these tests. This profile 

suggests it is a promising material for specific architectural 

niches where its lightweight nature, potential cost-

effectiveness, enhanced durability against moisture, and unique 

aesthetic possibilities are advantageous, provided high load-

bearing capacity is not a primary requirement.    

VIII.Conclusion 

The investigation into the recycling and reuse of plastic waste 

in the form of Terracotta-Jali culminates in the conclusion that 

this approach represents a noteworthy and viable advancement 

in the pursuit of sustainable building materials. This project 

successfully explored and demonstrated the feasibility of 

integrating processed recycled plastic waste into products 

mimicking traditional Terracotta elements used widely in 

architectural contexts and urban landscapes. The core 

objectives focused on evaluating how incorporating recycled 

plastic influences the physical, mechanical, and aesthetic 

characteristics of Terracotta-Jali, alongside assessing the 

associated environmental and economic implications.    

8.1. Environmental Significance: A compelling outcome of 

this research is its potential contribution to mitigating the 

critical environmental issue of plastic waste. With plastic 

pollution posing a severe global threat due to the vast 

accumulation of non-biodegradable waste, this project offers a 

practical pathway to divert significant amounts of plastic from 

landfills and fragile ecosystems. By effectively recycling and 

integrating this waste into durable building materials, the 

initiative reduces the environmental burden of plastic disposal 

http://www.ijsrem.com/


                INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

                              VOLUME: 09 ISSUE: 04 | APRIL - 2025                                       SJIF RATING: 8.586                                                        ISSN: 2582-3930                                                                                                                                               

  

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM46059                                               |        Page 10 
                           

 

while simultaneously conserving natural resources (like clay) 

that would otherwise be extracted for traditional Terracotta 

production. This methodology strongly aligns with and 

promotes the principles of a circular economy, where materials 

are kept in use for as long as possible, extracting maximum 

value and then recovering and regenerating products and 

materials at the end of their service life.    

8.2. Material Performance Insights: The mechanical and 

physical testing provided valuable insights. While the 

compressive strength of the plastic-reinforced Terracotta-Jali 

showed a moderate decrease compared to traditional Terracotta 

(0.59 MPa vs 1.27 MPa average), this reduction was deemed 

within acceptable limits for numerous non-load-bearing or 

decorative applications. This affirms its suitability for use in 

elements like urban landscaping features, facade panels, and 

interior screens. Conversely, the material exhibited potentially 

improved thermal insulation properties due to the plastic 

content, suggesting benefits for energy-efficient building 

design by reducing heat transfer and potentially lowering 

energy consumption for climate control. Although water 

absorption was slightly higher in some tests than optimally 

desired, it remained significantly lower than traditional 

terracotta overall (0.86% vs 2% average), indicating good 

durability for moderate climates and resistance to moisture-

related degradation.    

8.3. Aesthetic and Functional Advantages: Crucially, the 

incorporation of recycled plastic did not appear to adversely 

compromise the essential aesthetic qualities associated with 

Terracotta, such as its characteristic color and texture. In some 

instances, the plastic blend resulted in a unique finish that could 

be appealing for contemporary architectural or urban design 

projects. The process also offers enhanced design flexibility, 

potentially allowing for the creation of more intricate, complex, 

or customized jali patterns compared to traditional molding 

techniques. Functionally, the plastic content may contribute to 

improved impact resistance and overall durability, making the 

jalis more resilient in high-traffic areas or outdoor installations 

exposed to physical wear and weathering. The enhanced 

insulating properties further bolster its functional benefits in the 

context of sustainable architecture.    

8.4. Economic and Social Considerations: From an economic 

standpoint, utilizing abundant plastic waste as a raw material 

can lead to reduced overall material costs compared to sourcing 

and processing virgin clay for traditional Terracotta. This 

presents a tangible economic incentive for manufacturers, 

particularly in regions grappling with high volumes of plastic 

waste. The approach offers a dual benefit: reducing the costs 

and environmental impact associated with plastic waste 

management while simultaneously creating a new, marketable 

product for the construction sector. This synergy has the 

potential to stimulate local economies through the creation of 

green jobs in collection, processing, and manufacturing. Given 

the increasing global demand for sustainable and eco-friendly 

building materials, Terracotta-Jali incorporating recycled 

plastic possesses significant market potential and scalability, 

aligning well with green building standards and sustainable 

urban development goals. Socially, such initiatives can 

promote greater public awareness regarding effective plastic 

waste management and the tangible benefits of recycling, while 

supporting local community development through new 

economic opportunities.    

8.5. Final Remarks and Future Work: In summation, the 

recycling and reuse of plastic waste in the form of Terracotta-

Jali emerges as a highly viable and sustainable solution, 

effectively addressing plastic pollution while enhancing certain 

performance aspects of traditional Terracotta materials. The 

project successfully demonstrated the environmental, 

economic, and functional merits of this approach, positioning 

plastic-reinforced Terracotta as a promising material for future 

construction and design practices. Nevertheless, further 

research is warranted to optimize the composite mix design 

(exploring different plastic types, additive ratios), refine 
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processing techniques, and conduct comprehensive long-term 

performance and durability tests under diverse environmental 

conditions. Such continued investigation will fully elucidate the 

material's lifecycle performance and solidify its potential to 

contribute significantly to sustainable construction and the 

broader circular economy 
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