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1. Definition and Significance of Finishing

Finishing refers to the chemical or physical treatments applied to fabrics after the textile production process, aiming to enhance their performance and appearance to better meet the needs of end-users. These functional treatments not only improve the usability of the fabrics but also enhance their aesthetic appeal and market competitiveness.

1.1. Definition
From a technical perspective, Finishing can be regarded as a specialised textile processing technique aimed at imparting specific physical and chemical properties to fabrics. The finishing process is typically applied to various types of fibres and fabrics, including natural fibres (such as cotton, linen, and wool) and synthetic fibres (such as polyester and nylon). The selection of these treatment methods generally depends on the desired performance of the final product. For instance, outdoor sportswear requires water resistance and breathability, whereas formal attire typically demands excellent wrinkle resistance and luster.

1.2. Importance  
The importance of finishing is reflected in several aspects. Finishing can significantly enhance the physical properties of textiles, such as wrinkle resistance and abrasion resistance, making fabrics more durable and aesthetically pleasing during use. For instance, the application of wrinkle-resistant finishing agents allows garments to maintain a good appearance even after multiple washes, thereby improving consumer satisfaction and user experience. Additionally, water-repellent treatments can endow outdoor clothing with moisture-resistant properties, providing better protection for consumers in various environments.

The advancement of finishing technologies also adds a competitive edge to a company’s products. With the increasing market demand for high-performance and multifunctional textiles, Finishing enables companies to launch distinctive products that attract consumer attention. For example, the introduction of antibacterial technologies not only addresses the issue of fabric odours but also meets the current focus on hygiene and health, further enhancing the added value of products. Finishing also promotes the strengthening of environmental awareness. As consumer demand for sustainable products rises, many companies have begun adopting environmentally friendly finishing solutions, opting for low-toxicity or non-toxic chemicals to reduce potential harm to the environment and human health. For instance, the use of fluorine-free water repellents and natural dyes not only complies with environmental standards but also enhances brand image.

Technological innovations in finishing provide new possibilities for the future development of textiles. Through the application of nanotechnology, smart materials, and other emerging technologies, Finishing can not only improve fabric performance but also develop new products with multiple functionalities to meet higher market demands. In summary, finishing processes occupy a crucial position in the production and application of textiles. They not only enhance the functionality and market competitiveness of products but also drive the industry’s progress in environmental protection and technological innovation. As market demands continue to evolve, finishing technologies and applications will also undergo constant advancements to address future challenges and opportunities.

2. Overview of Chemical Finishing

2.1. Purpose and Significance of Chemical Finishing
Chemical finishing plays a critical role in the textile industry, with its primary objective being the enhancement of fabric performance and functionality to meet the ever-changing demands of the market. Recently, consumers have increasingly high expectations for clothing and home textiles, particularly in terms of comfort, durability, and functionality. Consequently, the application of chemical finishing can significantly improve product quality, enabling enterprises to gain a competitive edge.

On the one hand, chemical finishing techniques can enhance the physical and chemical properties of fabrics, endowing them with characteristics such as wrinkle free, stain release, UV protection, and water repellency. For instance, the use of wrinkle free agents allows fibres to maintain a smooth appearance during washing and wearing, which not only improves the aesthetic appeal of garments but also provides consumers with a better wearing experience. Similarly, the application of water repellent agents enables outdoor clothing to remain dry even in rainy conditions, greatly enhancing its functionality.

On the other hand, the application of chemical finishing also promotes environmental protection and sustainable development. With the growing awareness of environmental issues, textile industry is seeking more eco-friendly chemical finishing solutions, including the use of non-toxic or low-toxicity chemicals to replace traditional hazardous substances. For example, the emergence of fluorine-free water repellents and natural antibacterial agents not only reduces the negative impact on the environment but also aligns with contemporary consumer demands for health and safety. This trend not only helps improve brand image but also facilitates the long-term development of enterprises in the market.

In terms of technological innovation, chemical finishing continues to lead advancements in the industry. For instance, the application of nanotechnology and smart materials has made finishing effects more significant. By utilising nanotechnology, stain repellents and antibacterial agents can be uniformly distributed on fabrics at the nanoscale, thereby enhancing their stain-resistant and antibacterial properties. Furthermore, the development of smart textiles has introduced new challenges and opportunities for chemical finishing. These textiles can self-regulate in response to environmental changes and are expected to become a major highlight in the textile market in the future.

In summary, chemical finishing is an indispensable part of textile production. Its purpose and significance lie not only in enhancing fabric performance but also in encompassing aspects such as environmental protection and technological innovation, which will continue to drive the development and transformation of the textile industry.

2.2. Common Chemical Finishing Agents
In the application of chemical finishing, the selection of various agents is crucial. These agents not only directly affect the performance of fabrics but also hold significant positions in the market. Common chemical finishing agents include, wrinkle free agents, water repellents, antimicrobial agents and flame retardants, each with its unique functions and applications.

2.2.1. Wrinkle Free Agent
Wrinkle free agents (or wrinkle resistant agents) are an important category of chemicals, typically resin-based, which reduce creases and maintain fabric smoothness through crosslinking reactions with fibres. The widespread application of these agents not only enhances the appearance of fabrics but also improves wearing comfort. With technological advancements, the emergence of new wrinkle free agents has made wrinkle resistance more effective while reducing environmental impact.

2.2.2. Water Repellent
Water repellents are an indispensable component of chemical finishing. These agents are used to form a protective layer on the fabric surface, effectively preventing water penetration. Common water repellents include fluorocarbon polymers, which are widely applied in outdoor clothing, rain gear, and similar products. Due to the increasing demand for environmental sustainability, the development and application of fluorine-free water repellents have gradually become an industry trend. These products retain water-repellent properties while minimising environmental disturbances.

2.2.3. Antimicrobial Agent
The use of antimicrobial agents is a critical means of enhancing the hygiene of fabrics. These agents can effectively inhibit bacterial growth, maintain fabric cleanliness, and reduce the risk of odours and skin infections. In products such as sportswear and underwear, the application of antimicrobial agents is particularly important, helping to enhance consumer trust and satisfaction with the products. 

2.2.4. Flame Retardant
Flame retardants play an indispensable role in the application of specialty textiles. These chemicals effectively enhance the flame resistance of fabrics, thereby reducing the risk of fire. Particularly in workwear and firefighting equipment, the use of flame retardants is crucial to ensuring user safety.

2.3.	Some Examples of Chemical Finishing in Textile Industry
2.3.1. Wrinkle Resistant
This finish is sometimes referred to as a “wrinkle-free” finish. Unlike wool, silk and thermoplastic synthetic fibres, cotton fibres do not have good resilience. This means that cotton fibres lack the ability to retain their shape, they crease and crush easily. To make them competitive with other fibres in a market that demands easy-care garments, cotton and its blends must be chemically treated with resins to make them wrinkle resistant. The wrinkle resistant finish is based on resins that combine chemically with the cotton fibre through a crosslinking process. The crosslinkings join the molecular chains of cotton together to provide greater rigidity and to prevent molecular slippage, thereby producing a fibre capable of returning to its original position after blending. The resin is usually applied to the fabric by padding, followed by a curing process at high temperature. This allows the resins to form the crosslinking on a stenter machine.

2.3.2. Soil Release (Stain Release) 
Application of finishing processes that are specifically designed to ensure more efficient laundering of soil and stains. Frequently utilised in combination with resin finishing agents (for crosslinking) under the conditions specified for crosslinkers. Generally speaking, there are no conditions of application specific to soil release finishing. The level of permanence of the soil release effects achieved is dependent on the product used. Good soil release effects are achieved through application of the dual action principle, using fluorochemicals that are oleophobic and hydrophilic. 

2.3.3. Soil Repellency (Stain Repellency)
Resistance to soiling as a finishing effect, which prevents soil penetration, or makes it difficult. Examples of soiling include dry soil (dust), wet soil (fruit juice, ink), oils and fats (engine oil and skin grease). Soil repellent finish is an alternative term for antisoiling finish. Prevents dry soil deposits on synthetic fibre textiles. Should not be confused with Soil release finish.

2.3.4. Flame Retardant
The expression of “flameproof” is incorrect, since only certain fibre materials can be said to be flameproof or inflammable, mainly those of inorganic origin. Cellulose fibres, e.g., cotton, are the easiest to ignite and burn. The flameproofing procedure therefore mainly concentrates on these textiles. For decades, the cotton materials used for interior decoration in public buildings, for example, have been given flame retardant finishing with relatively few problems. However, problems started when certain countries (initially the USA) started to issue legal regulations for clothing materials and ban the sale of easily flammable articles. The processes that had been previously used were no longer viable, since there was inadequate wash-fastness and the handle (hand feel) had been too greatly affected. It soon emerged that state regulations had exceeded technical feasibility. It was difficult to find a flame-retardant finish of adequate wash-fastness that did not irritate the skin and did not adversely affect the handle of the material.

Finishes containing antimony have a tendency to after-glow. This process also causes the handle of the material to be adversely affected. The permanently flame-retardant finishes are therefore of primary interest, some of which can be used for synthetic fibres. The products that are used must not be toxic or carcinogenic, which also applies to the vapours and gases that are produced during pyrolysis. They must also be skin-compatible. Flame-retardant finishes free from antimony and chlorine are therefore required for environmental reasons. There is also the additional problem of effluent, since most phosphor nitrogen compounds are not biodegradable.

2.3.5. Handle Modifying 
Finishes applied to textile fabrics after bleaching, dyeing or printing for the purpose of achieving a particular handle (hand feel) which differs according to end-use. The following subjective descriptions are in common usage: full handle, wool-like handle, silky handle, soft handle, hard handle, stiff handle, fleshy handle, firm handle, scroopy handle, etc. Filling finishes, which involve the application of cheap substances to increase the weight of a textile fabric (weighting), may also be included in this category.

2.3.6. Soft Handle Treatment (Softening)
The final required handle for textiles is also linked to ease of processing and enhanced ease of use. A soft, smooth and supple fabric handle is a market demand for many textiles. Fibres of all types go through many different process stages and will lose the greater part of any contained fats, oils and preparations on the way. Fabric handle modification is usually from an additional process and should also contribute to avoiding any tendency to build electrostatic charges. Starting materials for classical fabric softeners include natural oils and fats that can be chemically modified. Selected silicones used as softeners in microemulsion form are considered to be “super softeners”. 

2.3.7. Stiffening
It is well known that the application of some starch during ironing makes the task easier and produces a smooth finish. This can be described as a stiffening process. The action of the stiffening agent (starch in this case) gives the cotton stiffness, smoothness, weight and strength.

As well as starch, other substances such as flour, dextrin, glue and gum can be used to stiffen fabrics. Note that all of these agents have only a temporary effect, because they are not fast to washing. A more permanent stiffening effect can be gained by the use of newer types of synthetic resin polymers, but the cost is greater. Wool and silk fabrics are not usually stiffened, as the process does not suit their natural fibre properties.

2.3.8. Shrinkage Resistance
Chemical and/or mechanical process for the dimensional and form stabilisation of textiles, prevention of inability to retain size and shape (shrinkage) under conditions of heat, dampness and wetness. Repeated swelling and drying leads to shrinkage. To a lesser extent this also applies to natural cellulose products. Fabrics and knitted goods of synthetic fibres are given a non-shrink finish by heat-setting (thermosetting). Natural silk woven fabrics (with the exception of crêpes) do not tend to shrink due to the low swellability of the silk. Woollen woven fabrics are stabilised by crabbing, i.e. treatment with boiling water or steam and subsequent rapid cooling with cold water. The non-shrink finishing processes are principally divided into mechanical and chemical processes, with the combined process also of significance. These processes not only prevent shrinking, but also give other useful usage and care properties.

2.3.9. Antifelting
The typical scale structure of the wool fibre can be affected by means of different processes so that it is no longer detrimental in terms of felting. A distinction is drawn between various processes:
(i) Subtractive process: the wool scales are removed by chlorination process
(ii) Additive process: masking the wool scales with polymers (forming a film-like cover).
(iii) Combined process: Combining (i) and (ii).

2.3.10. Antistatic 
The treatment of textiles with special chemicals to increase surface conductivity in order to prevent the build-up of electrostatic charges (especially at relative air humidity levels below 30%) during spinning, combing, sizing, weaving, knitting and also for finished goods. These finishes cause a reduction in friction associated with increased softness and smoothness. The antistatic finishing of clothing materials for persons working in situations involving the risk of explosion is an area of increasing importance. The prescribed maximum concentration for each product must on no account be exceeded in any process application (problem of adhesion to machine parts). 

2.3.11. Antimicrobial 
Antimicrobial finishes are effectively produced on textiles by: 
(i) Addition of microbicidal substances to the spinning solution in fibre manufacture.
(ii) Modifications involving grafting or other chemical reactions.
(iii) The finishing of textiles with suitable active substances.

Such substances are fixed on textile materials after a thermal treatment (drying, curing) by incorporation into polymers and resin finishing agents. Antimicrobial effects, resistant to washing and drycleaning, are obtained e.g., by the incorporation of microbicides into spinning solutions as well as by chemical modification of the fibre itself. As a result, the textile material is protected from microbial attack and can no longer serve as a culture medium. It is, however, also necessary for the active constituent to be carried to the microorganism cells being targeted, either by water, e.g., after hydrolytic breakdown, or by leeching out of the textile material. This is an important prerequisite for an effective antimicrobial effect.

Many active substances suffer reduced effectiveness or even inactivation as a result of chemical reaction with e.g., the fibre. For this reason, finishing processes, which apply substances that can be incorporated into textile auxiliaries, and which do not crosslink with, but rather exhaust on to the fibre from where they are slowly released during use, have gained increasing importance. In this case, of course, resistance to washing and drycleaning is limited. This limited resistance is actually desirable in terms of effective germ-resistance.

2.3.12. Insect Repellent 
In contrast to the use of insecticide (oral or contact poisons, etc.), special odoriferous substances (repellents) are employed for the purpose of repelling insects. These substances are unpleasant or unbearable to insects and therefore have a repellent effect as far as insect bites are concerned whilst, for humans, they have only a slight or even a pleasant odour. Repellents of this kind find widespread use as skin creams, body oils, etc. Experience has revealed that such insect repellency is rather non-specific and a relationship between chemical constitution, physical data and insect repellency appears questionable. Useable repellents are, as a rule, neutral, viscous oils of low volatility or crystals with low melting points and, almost without exception, a bitter taste. In order to maintain the longest possible activity, such substances must, in addition, not give rise to skin irritations or cause damage to textiles. 

2.3.13. Mothproofing
Mothproof finishing is directed towards the garment against fur moth (and/or their larvae). Mothproofing agents should also protect against carpet beetles amongst other harmful insects. Insecticides are more or less poisonous. This applies in particular to the dieldrin banned in many countries. There is an intensive search for new, non-poisonous products. The synthetic pyrethroids also seem to be problematic. They are fish poisons as well, but can at least be removed from waste water. Pyrethroids have a satisfactory protective effect against moths, but only in high concentrations against carpet beetles.

3. Performance of Chemical Finished Products

In the application of chemical finishing to textiles, the performance testing is a critical step in evaluating the properties of fibres and the effectiveness of their treatments. These testing methods enable manufacturers to gain a deeper understanding of changes in fibre performance and ensure that products meet market demands and safety standards. Some chemical performance testing methods are applicable to fibres, typically including the following:
· Water Absorption Test: This test evaluates the hydrophilicity or hydrophobicity of fibres by measuring their water absorption capacity. Generally speaking, the sample is immersed in water, and the percentage of water absorbed within a specific time is calculated. This is crucial for assessing the effectiveness of waterproof or stain-resistant treatments.
· Antimicrobial Performance Test: This test typically employs methods to evaluate the effectiveness of antibacterial agents on fibres. After antimicrobial treatment, the sample is exposed to or immersed in a bacterial solution, and the bacterial growth is observed to determine the antibacterial efficacy.
· Combustion Performance Test: These tests are used to evaluate the flame-retardant properties of textiles, including burning rate and dripping behaviour. Measurements are usually conducted through specialized combustion experiments, which are a critical standard for special fibres (e.g., firefighting apparel).

These testing methods not only assist manufacturers in ensuring product quality, it can also provide critical data support for subsequent product improvement and technological innovation.

4. Case Studies of Chemical Finishing

4.1. Practical Applications of Chemical Finishing
The application of chemical in textile finishing is extensive and holds significant practical importance for enhancing product performance and functionality. 

Taking water repellent treatment as an example, many outdoor garments and equipment utilise fluorinated compounds as water repellents. These chemicals form a protective layer on the fibre surface, effectively preventing water penetration and keeping the interior dry. However, with the growing awareness of environmental protection, many companies have gradually introduced fluorine-free waterproof technologies, such as novel non-fluorinated water repellents. These chemicals provide excellent waterproof performance while minimizing environmental impact.

Antimicrobial treatment is another successful case. With increasing attention to hygiene, many sportswear and underwear brands have started incorporating antimicrobial agents into their products. This not only prevents unpleasant odours from developing after wear but also enhances wearing comfort. The application of these antimicrobial technologies demonstrates the potential in adding value to products and improving market competitiveness. 

4.2. Case Studies on the Use of Eco-Friendly Chemical Finishing
With the increasing global focus on sustainable development, an ever-growing number of textile enterprises are opting for eco-friendly chemicals to reduce their environmental footprint. For instance, many brands have already banned the use of PFAS (per- and polyfluoroalkyl substances) and replaced them with PFAS-free chemicals. These environmentally friendly chemicals not only effectively achieve waterproof and stain-resistant properties but also reduce potential harm to water sources and ecosystems. 
Additionally, textile industry is are exploring the use of bio-based polymers as alternatives to waterproofing agents. These polymers are derived from renewable plant materials and can provide excellent water repellent performance while reducing the environmental impact of chemicals. 

These cases illustrate that the use of environmentally friendly chemical finishing not only aligns with modern market demands for sustainability but also presents new opportunities and challenges for businesses. With advancements in technology and growing demand, future textiles are expected to increasingly integrate environmental sustainability with functionality.
5. 
Future Prospects

5.1. Future Trends in Chemical Finishing
Chemical finishing in the textile industry is undergoing rapid technological transformation and development. Future trends are primarily reflected in different aspects.
(i) The application of intelligent technologies will become increasingly widespread. With the rapid development of the Internet of Things (IoT) and smart material technologies, future textile finishing processes will increasingly integrate intelligent functionalities, providing a more convenient user experience. Imagine wearing garments with smart features that automatically adjust to changes in the surrounding environment - for instance, cooling down when the temperature rises or changing colour under intense sunlight to protect your skin. Such innovations will significantly enhance the added value and market competitiveness of products, potentially becoming a critical factor in consumer decision-making. 
(ii) With the rising awareness of environmental protection, the demand for eco-friendly chemical finishing agents will continue to grow. Use of bio-based or low-hazard chemicals would be a trend, not only as a responsible approach to environmental stewardship but also as a means to attract environmentally conscious consumers. These materials not only improve product quality but also contribute to a greener planet. As consumer demand for sustainability increases, brand image will become inseparable from environmental responsibility, and the future development of enterprises will increasingly depend on their investments and innovations in eco-friendly practices. 
(iii) The exploration of new materials will further drive industry development. With the advent of nanotechnology and novel synthetic materials, future chemical finishing will continuously introduce innovative functional materials. These materials will not only enhance the strength, flexibility, and wear resistance of fabrics but also provide new functionalities, such as antibacterial properties and moisture-wicking capabilities, forming the foundation of high-performance products. Imagine future sportswear that keeps the wearer dry and inhibits bacterial growth, even during intense physical activity. This will greatly enhance both comfort and health for the wearer.
(iv) data-driven decision-making will become a significant trend. With the widespread adoption of big data and artificial intelligence technologies, the textile industry will be able to utilise data analysis and forecasting to formulate production plans and market strategies with greater precision. By analysing consumer purchasing behaviours and demand trends, companies will achieve more flexible adjustments in production processes, significantly improving market responsiveness. Imagine future production workshops where managers receive market data in real-time through intelligent systems, enabling them to swiftly adjust production plans and ensure that every product aligns with market demands, thereby maintaining a competitive edge in a fiercely competitive environment. Consequently, the future trends in post-processing not only emphasise innovation in technology and materials but also require a profound understanding of environmental and market needs, which will guide the textile industry into a new era.

5.2. Directions for Sustainable Development
Against the backdrop of increasing global emphasis on sustainable development, the sustainable development directions of the textile industry primarily encompass several key aspects. These aspects are interwoven and collectively drive the transformation and upgrading of the industry. Firstly, the sustainability of raw materials will become a focal point. With the rise in environmental awareness and the growing consumer demand for green products, companies will place greater emphasis on selecting renewable and organic materials, actively seeking to reduce reliance on non-renewable resources. This not only reflects corporate social responsibility but also represents an inevitable choice to meet market demands. Specifically, companies can adopt recycled fibres and bio-based materials, which inherently possess low environmental impact characteristics and align with the principles of sustainable development. Furthermore, with advancements in biotechnology, many new biodegradable materials are gradually entering the market. These materials can naturally decompose after use, better meeting the requirements of environmental protection.

Secondly, energy conservation and emission reduction in the production process will become a core task for the textile industry. In the future, textile industry will adopt clean production technologies, such as utilising advanced machinery and improving production processes. This will not only effectively reduce energy and water consumption but also reduce waste emissions, thereby improving overall production efficiency. At the same time, implementing intelligent monitoring systems for production data to adjust production processes in real-time can effectively minimise unnecessary resource waste. These measures not only help lower production costs but also enhance corporate social responsibility, allowing consumers to perceive the sincerity of the brand.

Third, the concept of life cycle management will gradually gain popularity. Textile industries will begin to focus on the entire life cycle of products, including design, manufacturing, usage, and final disposal, striving to achieve comprehensive resource recycling. This concept encourages design teams to consider recyclability and reusability during the product ideation phase, thereby extending the product's lifespan. For instance, designers can incorporate modular designs into products, enabling consumers to easily replace damaged components during use without needing to replace the entire product. This not only prolongs the product’s life but also reduces resource waste. Additionally, in product packaging design, textile industry can opt for recyclable materials to minimise the environmental burden caused by packaging.

Fourth, consumer education and participation will also become an essential component of sustainable development. As consumers’ environmental awareness increases, textile industry will need to engage more actively in promotion and education to help consumers understand the value of sustainable products. Through activities such as environmental awareness days and workshops, enterprises can showcase the sources of raw materials for sustainable products and their positive impact on the environment. To further enhance consumers’ purchasing intentions and loyalty, transparency becomes a critical factor in this process. Textile industry should proactively share data on the environmental impact of their production processes, enabling consumers to gain a more intuitive understanding of the sustainability of their products.

In the textile industry, chemical finishing is a crucial aspect influencing sustainable development. With technological advancements, chemical finishing is expected to evolve toward more environmentally friendly approaches. Traditional chemical finishing processes often involve the use of large quantities of harmful chemicals, which have significant environmental impacts. In the future, companies are likely to adopt non-toxic or low-toxicity finishing agents, as well as bio-based finishing technologies, to mitigate environmental harm. Simultaneously, textile industry can optimise finishing procedures to reduce water and energy consumption, thereby further promoting the greening of production processes. As market demands shift and technology advances, the textile industry is bound to move toward greater intelligence, environmental friendliness, and sustainability. This is not only essential for the survival and development of enterprises but also a response to the public’s expectations for environmental protection. 

The future textile industry will strive to achieve ambitious sustainability goals through various measures, including the selection of raw materials, control of production processes, management of product life cycles, and consumer participation. These efforts aim to create a better living environment and future for humanity. In summary, true sustainable development can only be achieved through the concerted efforts of all stakeholders, enabling the textile industry to thrive with renewed vitality within the framework of a new circular economy model.


Learning Activities

(1) Printing Technique Comparison Task
· Students work in groups to compare flatbed screen printing, rotary screen printing, and digital printing. Each group prepares a short explanation of:
· how the technique works
· its advantages and limitations
· suitable application scenarios
· Groups then present their findings and discuss which technique they would choose for different textile products.
(2) Design‑to‑Print Practical Exercise
· Students create a simple digital pattern (e.g., a small motif or repeating design), prepare a mock “printing paste formulation” on paper (listing binder, pigment, and auxiliaries).
· Explain which printing method (e.g., inkjet, heat transfer, sublimation) is most suitable for their chosen fabric (cotton, polyester, or blended fabric). 
· They then justify their choice based on fibre properties, colour fastness needs, and environmental considerations.

Assessment

(1) Explain the significance of textile finishing in enhancing both the functional and aesthetic properties of fabrics.
(2) Describe two key differences between wrinkle-resistant finishing and water‑repellent finishing in terms of mechanism and application.
(3) Explain how nanotechnology improves the performance of chemical finishing agents, giving at least two examples.
(4) Discuss why environmentally friendly chemical finishing agents (e.g., fluorine‑free water repellents) are becoming increasingly important in the textile industry.
(5) What are the main functions of antimicrobial agents in textile finishing, and why are they especially important for sportswear and underwear?
(6) Compare soil release finishing and soil repellency finishing, explaining how each works and the types of stains they target.
(7) Describe the processes used in antifelting finishing for wool. How does each process modify the fibre surface?
(8) Outline the main challenges involved in developing flame‑retardant finishes that are both durable and safe for users and the environment.
(9) Explain how shrinkage resistance finishing works and identify the main differences between mechanical and chemical methods.
(10) Discuss two future trends in chemical finishing and explain how each trend will influence the development of textile products.
