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Abstract: The contemporary landscape of materials science and engineering grapples with the urgent need for sustainable alternatives, particularly in the realm of advanced nanomaterials. Conventional materials often contribute to environmental degradation, and there is a growing imperative to transition towards eco-friendly solutions. This necessitates a paradigm shift in the way we conceptualize and engineer materials. The problem at hand is the imperative to address environmental concerns and resource depletion by developing materials that not only exhibit advanced nanotechnological properties but also align with the principles of a circular economy. Traditional composites, while possessing desirable properties, often fall short in terms of sustainability, raising concerns about their environmental impact and end-of-life disposal. This problem is exacerbated by the increasing demand for advanced nanomaterials, which underscores the urgency for a more eco-centric approach in material design and fabrication. In response to these challenges, the problem statement revolves around the exploration of "Hybrid Natural Fiber Reinforced Composites" (HNFRCs) as a novel and sustainable alternative. The synthesis of natural fibers at the nanoscale represents a departure from conventional practices, offering a potential solution to the environmental pitfalls associated with existing materials. However, the development and widespread adoption of HNFRCs requires a thorough understanding of their structural intricacies, mechanical properties, and applications within the broader context of advanced nanomaterials. This research explores the transformative potential of "Hybrid Natural Fiber Reinforced Composites" (HNFRCs) within the realm of advanced nanomaterials and nanotechnology. By integrating diverse natural fibers at the nanoscale, this study endeavors to elevate the mechanical and functional attributes of composites while aligning with circular economy principles. Investigating the synthesis methods, nanoscale structural characteristics, and applications of HNFRCs, this study aims to demonstrate their prowess in fostering sustainable nanotechnology. This work contributes to the ongoing discourse on advanced materials, presenting a holistic approach to nanocomposites that not only enhances performance but also propels the adoption of eco-friendly practices in nanotechnology and materials science.
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