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Abstract - Seaweed fiber is a type of new sustainable 

biopolymer fiber that has a wide range of development 

and application possibilities. Due to its strong 

biocompatibility and fully biodegradable absorbability, 

the fabric made from seaweeds attracted a lot of 

attention in the textile industry when it first emerged. 

The new textile fabrics made by extracting natural 

seaweeds are high in warmth retention, air 

permeability, and light weight, and they have a 

promising application prospect for the elderly 

population in this paper. They also perfectly meet the 

needs of that population for everyday clothing fabric 

performance. with emphasis on seaweed specifically, 

the essay discusses the reasons why fashion design is 

showing a growing interest in the marine environment 

as a setting where to find new materials for fashion. It 

is possible to show how an item like seaweed fabric is 

not only a response to the need for new sustainable 

materials for fashion, but can also be interpreted 

through the framework of new materialism in a 

posthuman perspective of their perceived vibrancy, 

these textiles serve as a catalyst for redefining fashion 

design and its relationships to the environment, people, 

bodies, and territories. India's foundation is its 

agricultural sector. The value of agricultural crops has 

grown in tandem with the world's population growth. 

Therefore, raising the yield and quality of agricultural 

goods is essential. Many textile materials have been 

used in agricultural areas in recent years. Natural fiber 

and fabric is one of the main natural fibers, were 

gathered and turned into a Biodegradable application. 

This environmentally friendly mulch mat's ability to 

absorb and retain water as well as suppress weeds has 

been thoroughly investigated and evaluated. You can 

utilize this mulch mat. features a wide variety of trees 

and plants, including ornamental, medicinal, fragrant, 

and fruit and vegetable varieties. 

 

Index Terms - Seaweed Fiber, Sustainable Bio-fabrics, 

Clothing Fabrics. 

 

1.INTRODUCTION 

 

1.1The Rise of Seaweed-Based Textiles 

The growing demand for sustainable materials in the 

textile industry has led to the exploration of 

innovative biopolymers, with seaweed fiber 

emerging as a promising solution. As a natural, 

biodegradable material with excellent breathability, 

warmth retention, and lightweight properties, 

seaweed-based textiles are gaining traction, 

particularly for elderly clothing due to their comfort 

and functionality. This paper examines the increasing 

interest in seaweed textiles in fashion, emphasizing 

how marine environments are becoming a source of 

new materials. Beyond sustainability, seaweed 

fabrics are viewed through the lens of new 

materialism, highlighting their transformative 

potential in redefining the relationship between 

fashion, the environment, and human bodies. 

Additionally, this study explores the use of 

biodegradable textile materials in agriculture, 

particularly in the development of eco-friendly mulch 

mats that contribute to water retention and weed 

suppression. By integrating sustainable fashion and 

agriculture, this paper highlights the broader impact 

of seaweed fibers on multiple industries. 

1.2 Bridging Sustainability in Fashion and 

Agriculture 

As global industries move towards sustainability, 

both fashion and agriculture are embracing 

innovative materials that minimize environmental 

impact. Seaweed fiber, a newly developed 

biopolymer, offers a biodegradable and 

biocompatible alternative for textiles, gaining 

attention for its potential applications in clothing, 

particularly for the elderly. With properties such as 

breathability, warmth retention, and lightweight 

comfort, seaweed-based fabrics address both 

functional and ecological concerns. This paper 

explores how fashion’s increasing interest in marine-

derived materials is reshaping textile production, 



© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002 

IJIRT 175395   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY        2623 

viewed through new materialist and posthuman 

perspectives. Furthermore, the study extends the 

discussion to agriculture, where natural fibers are 

being repurposed into biodegradable mulch mats that 

enhance crop growth and sustainability. By 

examining these dual applications, this paper 

underscores the crucial role of seaweed fibers in 

advancing eco-friendly innovations across industries. 

2.REVIEW OF LITERATURE 

Recent years have seen a surge in research focusing 

on the development and application of sustainable 

biopolymers, with seaweed fiber emerging as a 

promising candidate. Researchers have highlighted 

its biocompatibility, biodegradability, and unique 

physical properties—such as high warmth retention, 

air permeability, and lightweight structure—which 

make it an attractive material for textile applications, 

particularly for specialized uses like clothing for the 

elderly. Studies in the field of green chemistry and 

materials science have documented the extraction 

processes of seaweed fiber and compared its 

performance with traditional synthetic fibers, 

emphasizing its potential to reduce environmental 

impact while meeting modern textile performance 

standards. Furthermore, investigations into natural 

biopolymers underscore their role in advancing 

sustainable manufacturing practices in the textile 

industry, thereby aligning with global initiatives for 

reducing carbon footprints and promoting circular 

economies.In parallel, literature from the realm of 

cultural studies and material theory has begun to 

frame seaweed-based textiles within broader 

discourses such as new materialism and 

posthumanism. Scholars argue that these materials do 

more than just substitute conventional textiles; they 

redefine the relationships between fashion, the 

environment, and the human body. This perspective 

suggests that the vibrancy and dynamic qualities of 

seaweed fibers contribute to a reimagining of 

material agency, challenging traditional boundaries 

between nature and technology. Additionally, 

interdisciplinary studies have explored the 

application of biodegradable natural fibers in 

agriculture—particularly in the development of 

mulch mats that enhance water retention and suppress 

weeds—highlighting a dual benefit that bridges 

sustainable textile innovation with agricultural 

productivity. This integrative approach not only 

leverages India's robust agricultural foundation but 

also illustrates the multifaceted utility of seaweed 

fiber in both fashion and agro-industrial contexts. 

The growing emphasis on sustainability within the 

textile industry has prompted extensive research into 

alternative materials and eco-friendly processing 

techniques. Among these, waste fiber utilization and 

innovative finishing processes have emerged as 

promising avenues for reducing environmental 

impact. Recently, the use of seaweed-derived 

biopolymers has gained attention, not only for textile 

applications but also for their potential to enhance 

agricultural productivity. This review synthesizes the 

literature on the development of waste fiber enhanced 

with seaweed finishes, with a particular focus on its 

application as an agricultural fertilizer. By examining 

the multifaceted roles of seaweed in sustainable 

textiles and agro-industrial systems, the review aims 

to illustrate the convergence of environmental 

remediation, resource efficiency, and circular 

economy principles. 

2.1 Sustainable Textiles and Waste Fiber Utilization 

2.1.1 Evolution of Sustainable Textile Materials 

In recent decades, environmental concerns have 

driven the shift from traditional synthetic fibers to 

sustainable alternatives. Researchers have 

investigated natural fibers such as cotton, hemp, and 

bamboo for their biodegradability and reduced 

ecological footprints. However, limitations such as 

resource intensity and land use have led to the 

exploration of waste fibers generated by industrial 

processes. Waste fibers, often a byproduct of textile 

manufacturing, represent an underutilized resource 

with significant potential for repurposing. Studies 

have shown that incorporating waste fibers into new 

textile products can lead to reduced material waste, 

lower production costs, and decreased reliance on 

virgin resources. 

2.1.2 Waste Fiber Valorization Techniques 

Valorization of waste fibers involves various physical 

and chemical treatments aimed at improving fiber 

performance and compatibility with other materials. 

Mechanical processing, enzymatic treatments, and 

chemical modifications have been reported to 

enhance the structural properties of waste fibers. For 

example, chemical grafting and surface 

modifications not only improve fiber bonding and 

durability but also increase the material’s 

functionality for specific end-uses. The integration of 

sustainable finishes further amplifies these benefits 

by imparting additional properties such as 
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antimicrobial resistance, moisture management, and 

thermal regulation. 

2.1.3 Seaweed-Based Fibers and Finishing 

Technologies 

Properties of Seaweed-Derived Biopolymers 

Seaweed fiber, derived from marine algae, is 

emerging as a novel biopolymer with a unique set of 

properties that make it attractive for textile 

applications. Its inherent biodegradability and 

biocompatibility, coupled with desirable physical 

characteristics such as high warmth retention, 

superior air permeability, and low weight, position it 

as a leading candidate for sustainable textile 

innovations. Research has detailed the extraction 

processes of seaweed fibers, noting that these 

processes can be tailored to preserve the intrinsic 

qualities of the material while ensuring minimal 

environmental impact. The molecular structure of 

seaweed polysaccharides contributes to its ability to 

form stable, flexible fibers, which have been explored 

for both fashion and technical textiles. 

2.1.4 Seaweed Finishing Techniques 

Seaweed finishing involves the application of 

seaweed extracts or modified seaweed fibers onto 

waste textile substrates. This technique leverages the 

natural bioactive compounds found in seaweed, such 

as polyphenols, vitamins, and essential minerals, to 

enhance the functionality of textile materials. 

Finishing treatments have been shown to improve 

water absorbency, UV protection, and antimicrobial 

properties of fabrics. Moreover, seaweed finishes 

facilitate better adhesion between waste fibers and 

other material components, creating composites that 

exhibit improved mechanical properties and 

durability. Recent advancements in processing 

technologies have optimized these finishes to ensure 

that the environmental benefits of seaweed—such as 

biodegradability and low toxicity—are fully realized 

(Lee et al., 2021). 

2.1.5 Comparative Advantages Over Conventional 

Finishes 

Unlike conventional textile finishes that often rely on 

synthetic chemicals with adverse environmental and 

health impacts, seaweed-based finishes offer a 

greener alternative. Comparative studies have 

demonstrated that seaweed finishes reduce the 

release of harmful substances during both production 

and disposal. Additionally, the multifunctional 

properties of seaweed compounds support the 

development of textiles that meet stringent 

performance criteria while aligning with sustainable 

manufacturing practices. This dual benefit reinforces 

the importance of integrating bio-based finishes into 

waste fiber recycling processes. 

2.1.6 Integration into Agricultural Fertilizers-

Agricultural Applications of Biodegradable Textiles 

The transition from traditional textiles to materials 

with agricultural applications represents a significant 

interdisciplinary innovation. Biodegradable mulch 

mats and similar textile products have been 

extensively studied for their ability to suppress 

weeds, regulate soil temperature, and improve water 

retention in agricultural settings. The incorporation of 

waste fibers treated with seaweed finishes into such 

applications can potentially enhance these properties 

further. For instance, the natural bioactive 

compounds in seaweed not only promote plant 

growth but also enrich the soil with essential 

nutrients, offering a dual function as both a physical 

mulch and a slow-release fertilizer. 

2.1.7  Mechanisms of Soil Enhancement 

The application of seaweed-finished waste fibers in 

agriculture functions through multiple mechanisms. 

As the biodegradable textile decomposes, it releases 

nutrients that stimulate microbial activity and 

improve soil fertility. The slow degradation rate 

ensures a sustained release of these nutrients, which 

is critical for maintaining soil health over an extended 

period. Research indicates that soils treated with 

biodegradable textiles exhibit improved structure, 

enhanced moisture retention, and a reduction in soil-

borne pathogens. This aligns with the broader goals 

of sustainable agriculture, where the focus is on 

reducing chemical inputs and enhancing natural soil 

processes. 

2.1.8 Case Studies and Field Trials 

Several field studies have highlighted the benefits of 

using biodegradable textile-based mulch mats in 

various climatic regions. In one notable case, 

agricultural plots treated with seaweed-finished 

waste fibers showed a marked improvement in crop 

yield and soil quality compared to control plots 

treated with conventional plastic mulches. These 

studies underscore the potential of integrating 

advanced textile finishes with traditional farming 
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practices to create sustainable agro-industrial 

systems. The positive outcomes from such trials not 

only validate the theoretical advantages but also pave 

the way for larger-scale applications and further 

innovations in the field. 

3. FUTURE DIRECTIONS AND CHALLENGES 

 3.1 Research Gaps and Opportunities 

While the literature presents promising findings on 

the use of seaweed finishes and waste fiber 

valorization, several research gaps remain. There is a 

need for more in-depth studies on the long-term 

environmental impacts of these materials, 

particularly in diverse soil types and climatic 

conditions. Furthermore, optimizing extraction and 

finishing techniques to maximize efficiency while 

minimizing energy consumption is critical for 

commercial scalability. Interdisciplinary research 

that combines materials science, agronomy, and 

environmental studies will be essential to address 

these challenges and unlock the full potential of 

seaweed-based sustainable textiles. 

3.2 Technological and Economic Considerations 

Adoption of seaweed-finished waste fibers in both 

textile and agricultural sectors will depend largely on 

technological advancements and economic viability. 

Future studies must focus on cost-effective 

processing methods and lifecycle assessments that 

consider both environmental and economic impacts. 

Partnerships between academic researchers, industry 

stakeholders, and policy-makers will be crucial in 

developing standards and incentives that promote 

sustainable practices. The integration of waste fiber 

valorization with agricultural applications represents 

not only an environmental imperative but also a 

significant economic opportunity in a rapidly 

evolving green economy. 

3.3 Broader Implications for Sustainable 

Development 

The research into seaweed-based finishes and waste 

fiber applications extends beyond the immediate 

benefits to textiles and agriculture. It serves as a 

model for circular economy practices and resource 

efficiency, demonstrating how waste materials can be 

transformed into high-value products that contribute 

to sustainable development. By bridging the gap 

between industrial waste management and agro-

industrial innovation, this line of research highlights 

a pathway toward a more integrated and resilient 

environmental strategy. 

CONCLUSION 

The convergence of textile innovation and 

sustainable agriculture through the use of seaweed-

finished waste fibers represents a transformative 

approach to addressing environmental challenges. 

The literature reveals that seaweed-derived 

biopolymers offer remarkable advantages in terms of 

biodegradability, multifunctional performance, and 

soil enrichment. As research continues to evolve, the 

integration of these materials into agricultural 

applications not only enhances crop productivity and 

soil health but also embodies the principles of a 

circular economy. Future work in this area promises 

to expand the horizons of sustainable material 

science, offering new solutions for greener textiles 

and more resilient agricultural practices. In my 

conclusion, the integration of waste fibers with 

seaweed finishing techniques represents a 

transformative approach in both textile innovation 

and sustainable agriculture. By harnessing the natural 

properties of seaweed—such as biodegradability, 

nutrient richness, and bioactivity—this method not 

only repurposes textile waste but also enhances the 

functionality of the resulting materials for 

agricultural applications. The seaweed finish endows 

waste fibers with improved water retention, 

antimicrobial properties, and the ability to gradually 

release nutrients, thereby serving as a dual-function 

material that meets the performance requirements of 

modern textiles while enriching soil health and 

promoting crop growth. This innovative strategy 

exemplifies the principles of a circular economy by 

turning what would be industrial waste into valuable 

agricultural inputs. The convergence of eco-friendly 

textile processing and sustainable farming practices 

holds significant promise for reducing environmental 

impact and fostering resource efficiency. As the 

demand for green technologies increases, further 

research into optimizing seaweed finishing processes 

and scaling up production will be vital. Ultimately, 

this work lays the foundation for a future where 

sustainable textile innovations not only address 

environmental challenges but also contribute 

meaningfully to agricultural productivity and overall 

ecosystem resilience. 
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