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1. Introduction 
Chicken feathers are increasingly recognized as a sustainable reinforcement material in polymer composites. Their 

keratin-rich structure offers lightweight, hydrophobic, and biodegradable properties, making them suitable for eco-

friendly composite applications. The growing demand for sustainable materials has intensified research into agricultural 

waste utilization, particularly in composite engineering. Chicken feathers, a by-product of poultry processing, represent 

one of the largest sources of agricultural waste worldwide. Improper disposal of this waste poses environmental 

challenges and economic burdens, yet its fibrous keratin structure offers unique opportunities for value-added 

applications. 
 

Keratin, the primary protein in chicken feathers, imparts hydrophobicity, resilience, and biodegradability, making 

feathers attractive as reinforcement in polymer composites. (Winandy et al. 2003) reported that keratin’s hydrophobic 

properties enhance compatibility with polymer matrices, thereby improving composite performance. (Schmidt and 

Jayasundera 2012) further demonstrated the feasibility of incorporating chicken feathers into wood-based composites 

using formaldehyde resin, although they noted initial reductions in mechanical strength at higher feather loadings. These 

findings highlight both the potential and challenges of feather-based reinforcements. Recent studies have expanded this 

research to synthetic polymer matrices. (Mishra and Bhattacharyya 2023) investigated keratinous feather-polypropylene 

composites, showing that processing conditions significantly influence mechanical and flammability performance. 

Similarly, (Li et al., 2020) characterized chicken feather biocarbon for bio composites, emphasizing its role in sustainable 

material development. Other investigations have explored biodegradable composites combining chicken feathers with 
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epoxy and natural fibers, confirming improvements in tensile, compressive, and flexural properties. The integration of 

chicken feather fibers (CFF) into polyester resin composites offers several advantages: 

1. Lightweight reinforcement due to low density. 

2. Improved strength-to-weight ratios, enhancing mechanical efficiency. 

3. Eco-friendly waste valorization, reducing environmental impact. 

4. Cost-effectiveness, leveraging abundant poultry waste streams. 
 

The main objective is to extract and characterize chicken feather fibers, so as to fabricate CFF-reinforced polyester 

composites. Chicken feather fibers present a promising pathway toward sustainable composite development, aligning 

with global efforts to reduce reliance on non-renewable synthetic fibers and promote circular economy practices. 
 

2. Methodology 
1. Fiber Preparation: Feathers were cleaned, sterilized, dried, and treated with NaOH to improve adhesion. 

2. Composite Fabrication: Polyester resin reinforced with 10% and 20% CFF by weight using hand lay-up and 

compression molding. 

3. Testing Standards:  

a. Tensile: ASTM D638 

b. Flexural: ASTM D790 

c. Impact: Charpy method 

d. Density: Archimedes principle 
 

3. Results 
Table 1. Mechanical Properties 

S/N Property Neat Polyester 10% CFF Composite 20% CFF Composite 

1 Tensile Strength (MPa) 32 38 41 

2 Elongation (%) 8 11 12 

3 Flexural Strength (MPa) 55 62 68 

4 Impact Energy (J) 2.5 3.8 4.2 

5 Density (g/cm³) 1.20 1.05 1.00 
 

Key Findings: 

1. Tensile strength improved by ~28% at 20% fiber loading. 

2. Flexural strength increased by ~24%. 

3. Impact resistance rose by ~68%. 

4. Density decreased, confirming lightweight potential. 
 

 
Figure 1: Bar chart comparing density. 
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Figure 2: Bar chart comparing flexural strength. 

 

 
 

Figure 3: Bar chart comparing impact energy. 
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Figure 4. Stress–strain curves for neat polyester, 10% CFF, and 20% CFF composites 

 

4. Discussion 
The experimental investigation demonstrates that chicken feather fibers (CFF) provide a sustainable reinforcement option 

by reducing poultry waste and decreasing dependence on synthetic fibers. Their incorporation into polyester resin 

composites enhances mechanical performance, making them suitable for lightweight applications such as automotive 

interiors, packaging, and construction panels. However, excessive fiber loading beyond 25% can lead to agglomeration, 

which diminishes uniformity and overall performance. While CFF composites do not achieve the absolute strength levels 

of conventional glass fiber composites, they offer significant advantages in terms of eco-friendliness and cost-

effectiveness, positioning them as a promising alternative for sustainable material development. 
 

5.Conclusion 
This study demonstrates that chicken feather fibers (CFF) significantly enhance the tensile, flexural, and impact 

properties of polyester resin composites while simultaneously reducing density. The resulting improvement in strength-

to-weight ratios highlights the potential of CFF as a lightweight, sustainable reinforcement material. Beyond addressing 

the environmental challenge of poultry waste disposal, the incorporation of CFF into polymer matrices offers a pathway 

toward eco-friendly and cost-effective composite solutions. Nevertheless, several areas warrant further investigation to 

fully realize the industrial potential of CFF composites. Optimizing fiber treatment methods, such as chemical, 

enzymatic, or plasma surface modifications, could improve fiber–matrix adhesion and mitigate issues of agglomeration at 

higher fiber loadings. Exploring hybrid composite systems that combine CFF with other natural or synthetic fibers may 

balance mechanical performance with sustainability, enabling broader application in structural and semi-structural 

contexts. Additionally, scaling up production processes from laboratory fabrication to industrial manufacturing requires 

careful evaluation of processing parameters, economic feasibility, and quality control standards. 
 

Future research should also examine long-term durability, moisture resistance, and thermal stability of CFF composites 

under service conditions, as well as their recyclability within circular economy frameworks. By addressing these 

challenges, chicken feather fiber composites can evolve from experimental materials into commercially viable 

alternatives, contributing to sustainable innovation in automotive, construction, packaging, and other industries. 
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