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Abstract 
 

This study investigates the mechanical behavior of chemically treated jute/polymer composites, aiming to enhance their 

performance and suitability for various engineering applications. Jute fiber, a natural and renewable resource, is combined 

with polymer matrices to produce lightweight and eco-friendly composite materials. However, untreated jute fibers exhibit 

limitations in terms of adhesion and compatibility with polymer matrices, leading to suboptimal mechanical properties. 

Chemical treatments are employed to modify the surface characteristics of jute fibers, enhancing their interfacial adhesion 

with polymer matrices and improving composite performance. Through a series of experiments, including tensile testing, 

flexural testing, and impact testing, the mechanical properties of chemically treated jute/polymer composites are evaluated 

and compared with untreated counterparts. Preliminary findings suggest that chemical treatments result in significant 

improvements in tensile strength, flexural strength, and impact resistance of the composites. The enhanced mechanical 

behavior of chemically treated jute/polymer composites holds promise for a wide range of applications, including automotive 

components, construction materials, and consumer goods. 
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INTRODUCTION 
 
Jute/polymer composites have gained significant attention as sustainable alternatives to conventional 
materials in various engineering applications due to their lightweight nature, low cost, and eco-friendly 
properties. Jute fibers, derived from the jute plant, are abundant, renewable, and biodegradable, making 
them an attractive reinforcement material for polymer matrices. However, untreated jute fibers possess 
inherent limitations, including poor adhesion and compatibility with polymer matrices, resulting in suboptimal 
mechanical properties of the composites. 
To overcome these limitations and enhance the mechanical performance of jute/polymer composites, 
chemical treatments are often employed to modify the surface characteristics of jute fibers. These treatments 
aim to improve the interfacial adhesion between jute fibers and polymer matrices, thereby enhancing the 
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overall mechanical behavior of the composites. By modifying the surface chemistry of jute fibers, chemical 
treatments can promote better wetting and bonding between fibers and polymer matrices, leading to 
improved mechanical properties such as tensile strength, flexural strength, and impact resistance. 
The objective of this study is to gain insights into the mechanical behavior of chemically treated jute/polymer 
composites and evaluate their suitability for various engineering applications. Through a series of 
experiments, including tensile testing, flexural testing, and impact testing, the mechanical properties of 
chemically treated jute/polymer composites will be systematically evaluated and compared with untreated 
counterparts. By understanding how chemical treatments impact the mechanical behavior of jute/polymer 
composites, this research aims to provide valuable insights that can inform the design and optimization of 
composite materials for specific engineering applications. 
In this introduction, we provide an overview of the significance of jute/polymer composites as sustainable 
materials and the challenges associated with untreated jute fibers in achieving optimal mechanical 
properties. We also highlight the role of chemical treatments in modifying the surface characteristics of 
jute fibers to enhance their compatibility with polymer matrices and improve composite performance. By 
addressing these challenges through chemical treatments, jute/polymer composites have the potential to 
offer enhanced mechanical properties and broader applications in industries such as automotive, 
construction, and consumer goods. 
 
METHOD 
The jute/polymer composites were prepared using a compression molding technique. Jute fibers were first 
treated with chemical agents to modify their surface characteristics and enhance adhesion with polymer 
matrices. Various chemical treatments were explored, including alkali treatment, silane treatment, and 
acetylation. The treated jute fibers were then combined with polymer matrices, such as polypropylene (PP) 
or epoxy resin, in predetermined ratios to form composite specimens. Control specimens were also 
prepared using untreated jute fibers for comparison. 
 

 
 

The effectiveness of different chemical treatments on jute fibers was evaluated through surface 
characterization techniques, including scanning electron microscopy (SEM) and Fourier-transform infrared 
spectroscopy (FTIR). SEM imaging was used to examine changes in the surface morphology of jute fibers 
after treatment, while FTIR analysis provided insights into chemical modifications and functional groups 
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present on the fiber surfaces. 
Tensile testing, flexural testing, and impact testing were conducted to assess the mechanical properties of 
chemically treated jute/polymer composites. Tensile tests were performed using a universal testing machine 
to measure the tensile strength and modulus of the composites. Flexural tests were conducted to determine 
the flexural strength and modulus of the composites using a three-point bending setup. Impact tests were 
carried out using a pendulum impact tester to evaluate the impact resistance of the composites. 
 

 
 
Statistical analysis was performed to compare the mechanical properties of chemically treated jute/polymer 
composites with untreated counterparts. Analysis of variance (ANOVA) and Tukey's post-hoc test were 
used to determine significant differences between groups. The results of mechanical testing were also 
correlated with surface characterization data to elucidate the relationship between chemical treatments, 
surface modifications, and mechanical behavior of the composites. 
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This study adhered to ethical guidelines for research involving materials and equipment. All experiments 
were conducted in accordance with standard laboratory protocols, and safety measures were implemented 
to ensure the well-being of researchers and personnel involved in the study. 
Through a comprehensive experimental approach encompassing chemical treatments, surface 
characterization, and mechanical testing, this study provides valuable insights into the mechanical behavior 
of chemically treated jute/polymer composites. By systematically evaluating the effects of chemical 
treatments on jute fiber surfaces and their subsequent impact on composite properties, this research 
contributes to the optimization of jute/polymer composite materials for diverse engineering applications. 
 
RESULTS 
The evaluation of chemically treated jute/polymer composites revealed significant improvements in their 
mechanical properties compared to untreated counterparts. Tensile testing showed that composites treated 
with alkali, silane, or acetylation exhibited higher tensile strength and modulus, indicating enhanced load-
bearing capacity and stiffness. Similarly, flexural testing demonstrated increased flexural strength and 
modulus in chemically treated composites, indicating improved resistance to bending forces. Impact testing 
also revealed higher impact resistance in treated composites, suggesting improved toughness and durability. 
 
DISCUSSION 
The observed improvements in mechanical properties of chemically treated jute/polymer composites can 
be attributed to enhanced interfacial adhesion between jute fibers and polymer matrices. Chemical 
treatments modify the surface chemistry of jute fibers, promoting better wetting and bonding with polymer 
matrices, thereby strengthening the fiber-matrix interface. This results in more efficient stress transfer 
between fibers and matrices, leading to improved mechanical performance of the composites. Additionally, 
chemical treatments may also induce structural changes in jute fibers, such as removal of impurities and 
surface roughening, further enhancing interfacial bonding. 
The choice of chemical treatment plays a crucial role in determining the mechanical properties of 
jute/polymer composites. Alkali treatment, which removes lignin and hemicellulose from jute fibers, improves 
fiber wettability and adhesion with polymer matrices. Silane treatment introduces reactive functional groups 
on fiber surfaces, facilitating covalent bonding with polymer matrices. Acetylation treatment modifies the 
hydrophilic nature of jute fibers, reducing moisture absorption and enhancing compatibility with hydrophobic 
polymer matrices. Each treatment method offers unique advantages in enhancing specific mechanical 
properties of the composites. 
 
CONCLUSION 
In conclusion, this study provides valuable insights into the mechanical behavior of chemically treated 
jute/polymer composites. By systematically evaluating the effects of chemical treatments on composite 
properties, we have demonstrated significant improvements in tensile strength, flexural strength, and impact 
resistance of treated composites compared to untreated counterparts. These findings highlight the potential 
of chemical treatments to enhance the performance and suitability of jute/polymer composites for various 



INTERNATIONAL JOURNAL OF PHYSICAL SCIENCES 

 
                               

  

http://www.academicpublishers.org 9 

 

 

engineering applications. Moving forward, further research is needed to optimize treatment methods and 
explore potential synergies between different chemical treatments for achieving superior mechanical 
properties in jute/polymer composites. 
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