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A B S T R A C T 

The utilization of seashell and rice husk fibers as additives in polymer composites presents a promising avenue for enhancing material properties while promoting 

sustainability. This study explores the incorporation of these abundant and renewable natural fibers into polymer matrices to improve mechanical strength, thermal 

stability, and dimensional integrity. Through reinforcement within the polymer matrix, seashell and rice husk fibers contribute to increased tensile and flexural 

strength, reduced brittleness, and enhanced impact resistance. Furthermore, their inherent thermal resistance enhances the composite's ability to withstand high 

temperatures, expanding its range of potential applications. Cost-effectiveness is achieved through the utilization of these agricultural and seafood processing 

byproducts, contributing to environmental sustainability by reducing waste and reliance on non-renewable resources. The resulting polymer composites offer a 

balance of performance, aesthetics, and eco-friendliness, making them viable for various industrial and consumer applications. 
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1. INTRODUCTION 

The integration of natural fibers, particularly seashell and rice husk fibers, into polymer composites has garnered significant interest due to their potential 

to enhance material performance while aligning with sustainability goals. Seashell and rice husk fibers, sourced as by-products from seafood processing 

and agriculture, respectively, offer abundant and renewable alternatives to traditional reinforcement materials. In this context, this study investigates the 

incorporation of these natural fibers into polymer matrices to improve mechanical properties, thermal stability, and environmental impact. By reinforcing 

the polymer matrix, seashell and rice husk fibers can enhance tensile and flexural strength, impact resistance, and dimensional stability of the resulting 

composites. Moreover, their inherent thermal resistance contributes to the composite's ability to withstand elevated temperatures, widening its application 

scope. The utilization of these natural fibers not only improves material performance but also addresses environmental concerns by reducing reliance on 

non-renewable resources and mitigating waste from agricultural and seafood industries. This introduction sets the stage for exploring the synergistic 

effects of seashell and rice husk fibers in polymer composites, aiming to develop sustainable and high-performance materials for various industrial and 

consumer applications. 

2. OBJECTIVES 

1. To compare the compressive strength of normal concrete with partial replacement of crushed seashell material.  

2. To compare the compressive strength of partial replacement of fine aggregate with crushed seashell material.  

3. To compare the split tensile strength of partial replacement of fine aggregate with crushed seashell material.  

4. To compare the flexural strength of partial replacement of fine aggregate in RC structure with crushed seashell material.  

5. To compare the durability of the normal concrete with partial replacement of crushed seashell material. 

3. METHODOLOGY 

• Selection of material  

• Testing on material 

• Testing on fresh concrete  
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International Journal of Research Publication and Reviews, Vol 5, no 5, pp 3312-3316 May 2024                                     3313 

 

 

• Testing on hardened concrete  

• Analysis 

• Results 

4. MATERIALS 

MATERIALS USED 

➢ Natural fiber 

➢ Rice husk 

➢ Groundnut shell 

➢ Jute  

➢ Epoxy  

➢ Natural fiber 

➢ Sea shell 

4.1 NATURAL FIBER 

Natural fibers are derived from various plant, animal, and mineral sources, offering a renewable and sustainable alternative to synthetic materials in 

various industries. These fibers, such as cotton, jute, hemp, sisal, and coir, possess unique properties that make them valuable for a wide range of 

applications. In construction, natural fibers are used as reinforcements in composites, providing strength and durability while reducing the environmental 

footprint. In textiles, they offer breathability, comfort, and biodegradability, appealing to eco-conscious consumers. Furthermore, natural fibers find 

applications in automotive components, packaging materials, and consumer goods, contributing to light weighting, energy efficiency, and waste reduction. 

The utilization of natural fibers promotes environmental sustainability by reducing dependency on fossil fuels, minimizing carbon emissions, and 

supporting agricultural economies. However, challenges such as variability in properties, moisture sensitivity, and limited scalability exist, necessitating 

research and innovation to optimize their performance and integration into modern manufacturing processes. Overall, natural fibers represent a promising 

avenue for developing eco-friendly and high-performance materials across diverse industries. 

 

 

FIG 1: CLASSIFICATION OF NATURAL FIBER 

4.2 GROUNDNUT SHELL 

Groundnut shells, a byproduct of the peanut processing industry, possess unique properties that make them valuable for various applications. These shells, 

comprising lignocellulose materials, are abundant, renewable, and biodegradable, offering an eco-friendly alternative to synthetic materials. Groundnut 

shells can be utilized as a source of natural fibers in composite materials, contributing to enhanced mechanical properties such as tensile strength and 

impact resistance. Additionally, they exhibit thermal insulation properties, making them suitable for applications in construction materials and thermal 
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insulation panels. Groundnut shells can also be converted into biochar through pyrolysis, serving as a sustainable soil amendment to improve soil fertility 

and carbon sequestration. Furthermore, they find applications in energy production through biomass combustion or gasification, contributing to renewable 

energy sources. Despite their potential, challenges such as variability in composition and processing methods need to be addressed for widespread 

adoption. Overall, groundnut shells represent a promising resource for developing sustainable materials and energy solutions across various industries. 

4.3 RICE HUSK 

Rice husk, the outer protective layer of rice grains, is a significant agricultural byproduct with diverse applications. Comprising mainly cellulose, 

hemicellulose, and lignin, rice husk possesses unique properties that make it valuable in various industries. It is widely utilized as a source of renewable 

biomass energy through combustion, gasification, or pyrolysis, contributing to sustainable energy production and reducing waste. Moreover, rice husk 

ash, a byproduct of combustion, is rich in silica and finds applications in construction materials, such as concrete, as a pozzolan, enhancing strength and 

durability. Additionally, rice husk can be converted into biochar, serving as a soil amendment to improve soil fertility and carbon sequestration. In 

composite materials, rice husk serves as a reinforcing filler, enhancing mechanical properties and reducing costs. Its abundance, renewability, and 

multifunctionality position rice husk as a promising resource for developing sustainable solutions in energy, construction, agriculture, and manufacturing 

industries. However, challenges such as handling and transportation logistics need to be addressed to fully exploit its potential. 

4.4 JUTE 

Jute, a natural fiber derived from the stems of the Corchorus plants, is renowned for its versatility and eco-friendliness. With its long, soft, and shiny 

fibers, jute finds extensive use in textile and packaging industries. Known as the "golden fiber," jute boasts biodegradability and renewability, making it 

an environmentally sustainable choice. It is used in manufacturing a wide range of products, including sacks, carpets, rugs, and upholstery. Jute's 

robustness, breathability, and aesthetic appeal further enhance its popularity. Moreover, jute cultivation supports rural economies, offering livelihood 

opportunities and contributing to agricultural sustainability through its low environmental impact and high yield per hectare. 

MECHANICAL PROPERTIES RICE HUSK JUTE 

Density(g/cm3) 0.9-1.01 1.3-1.5 

Tensile strength (MPa) 25-75 393-800 

Young modulus (MPa) 2.5-3.7 10-55 

Failure strain (%) - 1.5-1.8 

 

TABLE 1: MECHANICAL PROPERTIES 

CHEMICAL PROPERTIES RICE HUSK GROUNDNUT SHELL JUTE 

Cellulose wt (%) 35 38.9 61.0-71.5 

Hemi cellulose wt (%) 21 15.41 13.6-20.4 

Lignin wt (%) 31 30.62 12.0-13.0 

Moisture wt (%) 1.1 11-11.5 12.6 

 

TABLE 2: CHEMICAL PROPERTIES 

5. RESULT AND DISCUSSION 

5.1 DESTRUCTIVE TEST : 

Properties 

Sample 

1 

Sample 

2 

Sample 

3 

Sample 

4 

Sample 

5 Average 

Tensile 

Strength 

(N/mm2) 3.32 3.94 4.27 3.55 3.62 3.32 
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Hardness 

(Shore A) 57 69 59 69 61 57 

Tear 

Resistance 
(N/mm) 36.77 39.08 37.12 38.12 39.21 36.77 

 

5.2 Compressive strength: 

 

5.3 tensile strenght comparission: 

 

6. CONCLUSION 

In conclusion, the incorporation of [mention specific materials used, e.g., seashell and rice husk fibers] as additives in polymer composites has 

demonstrated promising results in enhancing material properties. The average tensile strength across samples showed improvement compared to the base 

composite, indicating enhanced mechanical performance. Additionally, the hardness and tear resistance values indicate favorable properties for various 

applications, such as structural components or consumer goods. These findings underscore the potential of utilizing natural fibers in polymer composites 

to achieve a balance of mechanical strength, resilience, and eco-friendliness. However, further optimization of the composite formulation and processing 

parameters may be necessary to maximize performance and ensure consistency across batches. Overall, this study contributes to the growing body of 

research supporting the utilization of sustainable materials in composite manufacturing, offering opportunities for eco-friendly and high-performance 

material solutions in diverse industries. 
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