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Abstract 

The textile industry is facing important change due to technological innovations and a rising focus on 

sustainability. Textile auxiliaries, chemical substances that improve fabric properties, are increasingly 

important in this progression. Emerging in textile auxiliaries, including nanotechnology, digital 

printing, and smart textiles, are improving the properties of textiles while simultaneously reducing 

their environmental footprint. Manufacturers are switching to biodegradable and non-toxic materials, 

as well as nanotechnology for water repellent and antimicrobial qualities, and digital printing for 

efficient design. Smart fabrics are coming, including electronics that monitor moisture and 

temperature, increasing usefulness. This move not only enhances product quality but also tackles 

environmental problems, demonstrating a commitment to responsible production. The future of textile 

auxiliaries appears bright, as the industry continues to innovate, balancing consumer needs with 

environmental care. 
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Introduction  

Textiles have an essential role in both daily life and industrial manufacturing. The textile 

industry is continually developing, and technological advancements have helped to bring in major 

improvements to the manufacturing process. Textile auxiliaries are a sector of the industry that has 

seen significant progress. Textile auxiliaries are chemical compounds that improve the qualities of 

textiles such as color, durability, and utility. Textile auxiliaries come in different types, including 

cationic, non-ionic, surfactant, and amphoteric. With an increasing demand for textiles that are 

environmental, functional, and aesthetically beautiful, the use of innovative textile auxiliaries is 

becoming more significant. Textile auxiliaries play an important role in the development of textile 

products, helping to achieve goals such as improved color fastness, higher functionality, increased 

strength, faster processes, lower energy consumption, and lower greenhouse gas emissions. Textile 

auxiliaries are needed to achieve specific finishing properties such as wash and wear, water repellence, 
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fire retardancy, scent finish, anti-odor, color strengthening, and many more. They are utilized in 

different kinds, including garments, household products, technical textiles, and automotive textiles 

(Shen, et al. 2020). 

The textile industry is responsible for one fifth of total water contamination, mostly through 

wastewater from processes such as scrolling, whitening, and dyeing. As environmental problems 

gradually increase, textile production guidelines become more rigid. So, producers are shifting away 

from traditional auxiliaries, which are usually water-intensive or contain toxic chemicals. The rapid 

change brings new opportunities for the development and utilization of sustainable textile auxiliaries. 

During processing, less water is required as biodegradable material is used to reduce the environmental 

impact. Emerging trends in textile auxiliaries reflect a shift towards sustainability, where 

manufacturers are preferring the use of biodegradable and non-toxic substances. There are some key 

emerging trends in the textile auxiliaries that shape the future of the textile industry (Islam, 2020). 

Market growth and demand: The global textile auxiliaries’ market is expected to grow moderately 

during the forecast period, driven by increased usage in emerging applications like smart fabrics, 

increased interest in eco-friendly products, and desirable attributes for textiles and home furnishings. 

The global textile auxiliaries’ market was estimated at US$ 8.0 billion in 2021 and is expected to reach 

US$ 11.7 billion by 2031, rising at a CAGR of 3.9% between 2022 and 2031. By product type, the 

dyeing and printing manufacturing market is expanding at a constant pace. Rapid development in 

fabric manufacturing, along with a growing population's interest in textile products, tends to boost 

higher demand for textile auxiliaries. An increase in consumer demand is predicted to have a major 

effect on the textile and chemicals industries. Furthermore, the worldwide textile auxiliaries’ market 

is currently influenced by a consumer shift toward environmentally friendly chemicals, the 

development of packaging industries, and the need for home furnishing products that require huge 

quantities of textile chemicals. On the other hand, the presence of alternatives and a shortage of 

experienced workers to produce the product through various processes hinder the global textile 

auxiliaries' market expansion. Also, the availability of natural textile auxiliaries and variability in raw 

material costs are projected to prevent market expansion (Textile Auxiliaries Market, 2022). 

Technological advancement: The textile industry is rapidly adding new technology into the 

production and use of auxiliaries. These technologies improve functionality, productivity, and 

sustainability. Here are some major advancements:  

Nano-Technology: Nanotechnology has transformed textile auxiliaries, adding small particles that 

improve fabric performance in many different ways. For example, these nano-coatings can make 

fabrics waterproof and stain-proof while simultaneously providing antibacterial traits to keep them 

clean. Innovations such as phase change materials support adjusting temperature, making garments 

http://www.thescienceworld.net/
mailto:thescienceworldmagazine@gmail.com


 

 

6101                                                              

   

Sakshi et al Jan, 2025 Vol.5(1), 6099-6105 

Published 29/01/2025 
Official Website 

www.thescienceworld.net  

thescienceworldmagazine@gmail.com  

more comfortable in all kinds of climate situations. Also, nanofibre s emphasize textiles, strengthening 

durability and enabling lightweight designs. Overall, nanotechnology improves the performance of 

materials while also encouraging environmentally friendly methods in the textile sector (Aguda and 

Lateef, 2022). 

Finish Type Key Components Functionality 

UV protective finish Clay nano flakes, zinc oxide Blocks UV rays, protects skin from 

damage 

Anti pollen finish Polymers with anti-static and electro-

conductive properties 

Prevents pollen adhesion, reduces 

allergies 

Odor-fighting Finish Titanium dioxide, zinc oxide, silver 

particles 

Inhibits bacterial and fungal growth 

Anti-bacterial Finish Tourmaline Eliminates odors and inhibits 

bacteria 

Anti-wrinkle Finish Nano silica, nano titanium dioxide Reduces creasing in fabrics 

Flame-retardant 

Finish 

Nano antimony pent oxide Provides flame resistance 

Anti-static Finish Nano antimony doped tin oxide, zinc 

oxide, titanium dioxide 

Reduces static electricity in 

synthetic fibres 

 

Digital printing: It has transformed the textile industry, enabling for more sophisticated and intricate 

designs to be printed on fabrics. This technology also reduces the amount of water and dye used, and 

also the trash generated during the printing process.  Some auxiliaries used in digital textile printing 

are:  

i. Dextrin, often known as British gum, is a starch degradation product used to make printing 

paste. 

ii. Sodium carboxymethyl cellulose is an alkali-resistant thickener that can be used to print with 

vat dyes. 

iii. Synthetic thickening agents are molecular chemicals that can produce prints with greater 

smoothness, uniformity, and brightness (Hasan, 2021). 

Smart textile: Smart textiles are transforming the textile auxiliaries' environment by using innovative 

technologies to improve fabric performance and utilization. These textiles frequently have built-in 

sensors that measure moisture, temperature, and activity, providing actual data for tracking wellness 

and athletic results. 
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Phase changers (PCMs) are among the innovations that help manage temperature by retaining, 

preserving, and discharging heat, ensuring comfort in different situations. Electroluminescent and LED 

fabrics incorporate light-emitting elements, enhancing the aesthetic appeal and security of performance 

and outdoor apparel. Antimicrobial treatments are also widely used to improve cleanliness for 

healthcare and sports purposes. Also, smart textiles help for the seamless insertion of smartwatches, 

which improves accessibility and information gathering in areas especially wellness and athletics. 

Overall, the application of these advanced auxiliaries is transforming how we find garments, 

integrating usefulness with innovative technology (Ornaghi et al., 2022).  

Plasma technology: In textile auxiliaries, plasma technology modifies fabric surfaces using ionized 

gases (plasma) to enhance qualities including durability, water resistance, and dyeing effectiveness 

without the use of hazardous chemicals. By improving the way fabrics interact with finishing agents, 

this environmentally friendly method offers a sustainable substitute for conventional chemical 

                                                                                                             

Source: (Hossain, et al. 2023) 
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treatments. Applications for 

plasma treatment include 

functionalizing fibre s for 

performance textiles, such as 

making UV-resistant or 

antimicrobial textiles (Edwards and 

Goswami, 2017). 

Enzymatic technology: 

Enzymatic technology in textile 

auxiliaries has become popular 

due to its eco-friendly and 

effective approach in textile processing. 

In several steps of the textile production 

process, including scouring, bleaching, dyeing, finishing, and fabric softening, enzymes which are 

biological catalysts are used. Enzymatic methods are more selective than conventional chemical 

treatments, which reduces environmental damage and eliminates the requirement for harmful 

substances. Cellulases are often used in denim processing, for instance, to produce a stone-wash effect 

that softens the fabric without causing harm to the fibre s. Likewise, in desizing procedures, amylases 

are used to eliminate starches from textile fibre s without the use of hazardous chemicals. Likewise, in 

sizing procedures, amylases are used to eliminate starches from textile fibre s without the use of 

hazardous chemicals. While lipases aid in the degreasing of wool, other enzymes, such as proteases 

and lipases, are employed for degumming, which eliminates natural contaminants from fibre s like silk 

and wool. These enzymatic treatments help to save energy and water during the production process in 

addition to improving the softness, durability, and look of textiles. Enzymatic technology is therefore 

essential to the advancement of sustainable textile production (Kabir and Koh, 2021).                                                                                                                  

Sustainable focus: The textile auxiliaries’ sector is growing into a more environmentally conscious 

and sustainable industry with advancements such as the manufacturing of biodegradable and toxic-

free chemicals that minimize the negative impacts during manufacture and its disposal. Sustainable 

textile dyeing and finishing can be performed by applying chemical-free dyes and environmentally 

friendly techniques. Natural colors are derived from plants, marine animals, etc. This also contributed 

to the invention of herbal dyes, which are not only sustainable but also have medicinal advantages. 

Reactive dyes are a type of dyeing agent that uses less salt, heavy metals, and water than traditional 

dyeing agents. Enzymes are a new method used in textile finishing to increase sustainability by 

lowering carbon dioxide emissions and energy usage. Hence, the utilization of sustainable methods in 

Source: (Textile Engineering, 2024) 
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textile and garment manufacture can help maintain natural resources and reduce chemical pollution 

(Fibre2Fashion. 2014).  Reducing, reusing, and recycling materials—with a particular focus on 

biodegradable substitute and biopolymers—are the main goals of the textile industry's sustainability 

initiative. Biopolymers which are made from renewable resources like cellulose, proteins, or starch are 

becoming more and more popular because of their advantages for the environment. Utilizing 

biopolymers in textile production reduces carbon emissions, encourages recyclability, and lessens 

dependency on synthetic chemicals (Unni, and Joseph, 2024). 

Specialized functionalities:  Specialized auxiliaries allow the production of functional textiles with 

innovative features like moisture management, antibacterial characteristics, and UV protection, 

adapting to various sector requirements. Some of the specialized functionalities that textile auxiliaries 

can provide include: 

• Specialized auxiliaries aid in moisture management in technical textiles. 

• Natural compounds like chitosan, lignin, and cyclodextrins provide antimicrobial properties. 

• Natural dye and lignin extracts offer UV protection. 

• Some auxiliaries aid in creating water repellent fabrics. 

• Flame retardants and aroma finishes are also possible. 

Conclusion  

The textile industry continues to grow, driven by technological developments and an increasing 

emphasis on sustainability. Textile auxiliaries that improve the quality and functionality of fabrics, are 

essential to this shift. With rising demand for sustainable, effective, and visually appealing textiles, 

producers are turning to environment friendly and non-toxic materials. Nanotechnology, digital 

printing, and smart textiles are all examples of technological advancements that improve fabric 

functionality while minimizing adverse environmental impacts. These developments enable features 

such as water repellence, microbial resistance, and regulating temperatures, making textiles flexible 

and useful. Also, environmentally friendly processes are becoming more common, with a shift towards 

natural dyes and fewer hazardous materials in manufacturing. Specialized auxiliaries currently 

facilitate the production of textiles that fulfill a wide range of industry requirements, from moisture 

control to fire retardancy. Overall, the future of textile auxiliaries appears bright, as the sector adopts 

innovative technologies and sustainable methods to fulfil the increasing expectations of customers and 

the environment. This transition not only improves the quality of items, but also helps establish a more 

responsible and environmentally friendly textile industry. 
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