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Composites are two-material combinations in 

which one of the elements, referred to as the 

reinforcing phase, has been incorporated in the other 

material, known as the matrix phase.  

The matrix is often a ductile or tough material, 

whereas the reinforcing components are typically 

strong with low densities. If the composite is properly 

planned and constructed, it combines the 

reinforcement's strength and the matrix's toughness to 

generate a combination of desired attributes not found 

in any one conventional material. 

Polymer nano composites 

A polymer (or monomer) is combined with 

other substances or additives which possess either one 

or more dimensions that are on the nanoscale scale to 

create polymer nano composites. A composite 

material made of nanomaterials and a polymer matrix 

is called a polymer nanocomposite. The three 

dimensions of the nanomaterials under consideration 

must all fall within the Inm-100 nm range. By choosing 

an appropriate manufacturing technique, polymer 

nanocomposites are created by distributing 

nanoparticles into the polymer matrix. Nanomaterials 

like nano clays, carbon nanotubes, nanofibers and 

nano-oxides are used in their production, as well as 

polymers like epoxy resin, polyamide, polyethylene 

and polypropylene. Compared to synthetic polymers 

and composites, polymer nanocomposites have 

enormous advantages.  

When nanoparticles are properly added to a 

polymer matrix, the performance can be significantly 

improved. Better nomenclature for such materials 

would be nano filled polymer composites. Controlled 

nanostructure in the composite can bring novel 

behavior and new physical properties (not present in 

the empty matrices), such as flame-retardancy and 

faster biodegradability.  

 

Advantages of polymer nanocomposites 

✓ High modulus and glass transition 

temperatures 

✓ the ability to modify characteristics for a 

variety of applications 

✓ light weight (perhaps with a very high 

strength-to-weight ratio) 

✓ good fatigue resistance 

✓ Low thermal expansion and easy to shape and 

bind to a range of substrates or other 

composites  

Disadvantages of polymer nanocomposites 

✓ The cost of raw materials for advanced 

composites is considerable 

✓ complex manufacturing procedures are 

frequently needed to assure low voids and 

porosity 

✓ long development durations 

✓ limited ductility, damage susceptibility 

✓ the possibility of hidden damage (difficult to 

examine)  

Application areas of polymer nano composites in 

textiles 

Automotive sector: The automobile industry, which 

accounts for 85% of the market and is the primary 

consumer of technical textiles, is dominated by 

polyester and polyamide fiber. Since 30% of the total 

polymers used in component parts are textiles—such 

as seat fabrics, interior upholstery, airbags, filters, 

bands, etc.—the automobile industry is extremely 

important to the textile industry.  

When woven fabrics need qualities like high 

strength and elongation, homogeneity, dimensional 

stability and superior abrasion resistance, technical 

threads are employed in the manufacturing process. 

Glass, aramid and carbon fibers are frequently 
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employed as reinforcement in polymer matrix 

composites, which are frequently used in the 

construction of aesthetic components such side panels, 

trays, etc. 

Medical devices: Use as biodegradable "threads" or 

sutures that dissolve harmlessly after a predetermined 

amount of time, which can be modified based on the 

material's molecular structure, without removing the 

patient. 

Components used in a variety of medical 

devices, including wheelchairs, prosthetic limbs, MRI 

scanners, C-scanners, X-ray couches, mammography 

plates, tables and surgical target instruments. When 

both patient and provider protection is important, 

wear medical apparel. 

Home textiles: Hollow thermally insulating fibers 

used in beds and sleeping bags, soundproof curtains 

and darkening curtains are some applications of 

polymer nanocomposites in the home. Customers 

seeking soundproofing and/or darkening 

performance from their curtains in the instances above 

favor such curtains for their technical qualities over 

drapes with equivalent aesthetic or decorative 

qualities. 

Industrial equipment:  Filters, conveyor belts, 

abrasive belts, casings and reinforcements for 

equipment parts are a few examples.  Almost all 

industries make use of equipment that incorporates 

such polymer nanocomposites. Nets, ropes and lines 

are products that use polymer nanocomposites. 

Sporting goods:   Technical textiles are those that are 

utilized in performance clothing and footwear because 

they are primarily chosen because of their technical 

and performance qualities. In particular, excessive 

moisture, which encourages the growth of germs and 

fungi, is one risk posed by using sports equipment that 

can be mitigated by biologically resilient or reactive 

polymers and composites. 

Due to its low weight, high strength, numerous 

design options, ease of manufacturing and ease of 

forming, fiber-reinforced composites are employed as 

building materials for high-performance sports 

equipment. Such composites are commonly utilized in 

sporting equipment like skis, baseball bats, golf clubs, 

tennis rackets and bicycle frames. 

Sailcloth, parachutes, balloon textiles, 

paraglide fabrics and other sports gear and equipment 

also use polymer nanocomposites. 

Agriculture and horticulture:  Applications for 

covering, safeguarding and containment include 

polymer nanocomposites.  They could be knit, woven, 

or nonwoven in construction.  Examples include 

sunblock, bird nets, plant and crop nets, ground 

covers, windshields, root ball nets, insect meshes, turf 

nets, many mats, monofilament nets, tape nets, cherry 

covers, pallet nets, packing materials for agricultural 

products and geotextiles that have uses in agriculture. 

Building, construction and civil engineering: 

Building, construction and civil engineering projects 

can benefit from geotextiles, which are beneficial in 

these fields. Examples include glass and polyester 

fabrics used in roofing applications, breathable 

membranes that stop moisture from penetrating walls, 

composite walls and composite panels.   

Clothing components:  Polymer nanocomposites are 

used extensively as components in practically all types 

of clothing, in addition to being used in personal 

protective equipment (including protective clothing).  

These applications include materials for thermal 

insulation, wadding, linings and sewing threads.  

However, using polymer nanocomposites as the 

primary building blocks for a wide variety of 

performance sportswear is the most significant 

application of these materials in the garment industry.   

Polymer nanocomposites in textile finishing 

The form and characteristics of these materials 

are dominated by fundamental length scales, which 

makes polymer nanocomposites intriguing for textile 

applications. For the profitable utilization of 

functional textiles for specialized applications, 

polymer nanocomposites can change the chemical 

composition of textiles to produce a variety of textile 

functions. 
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Conductive fibers and fabrics 

Application of polymer nanocomposites can 

impart conductivity in textiles. Developing coating 

materials for conductive polyester, polyamide and 

acrylics is conceivable by incorporating conductive 

nanoparticles into the polymer system. 

Superhydrophobic, self-cleaning textile 

Due to their great water resistance, 

superhydrophobic surfaces have a lot of technological 

potential for textile applications. High contact angle 

finished surfaces may also have a self-cleaning quality. 

Using the combination of the hydrophobicity of the 

polymer matrix and the nanoparticle roughness, 

extremely water-repellent superhydrophobic surfaces 

can be created. Hydrophobic substances like organic 

silicon and organic fluorine have been successfully 

included into the produced materials. By using such 

techniques, the finished surface's contact angle can 

easily reach 120 degrees. 

Moisture management/hydrophilic textile 

Since sportswear and underwear, which 

require perspiration absorbency, lack such 

hydrophilic finishings, the utilization of polymer 

nanocomposites is anticipated to benefit synthetic 

textiles particularly well. 

Antimicrobial textiles 

Textile characteristics are supposed to be 

enhanced by polymer nanocomposites incorporating 

silver nanoparticles. Smart functional textiles with a 

lot of potential for usage as antibacterial materials can 

be created by depositing silver polymer 

nanocomposites on textile surfaces. 

Uv protective textiles 

Numerous polymer nanocomposites can be 

added to textile material to provide UV protection. 

ZnO, TiO2, SiO2 and Al2O3 nanoparticles are the most 

often used materials. By diffusing, absorbing, or 

reflecting dangerous UV, they offer protection. The 

light scattering dominates at about 1/10 of the 

dispersed light's wavelength because of the tiny size 

of the particles. As a way to avoid particle 

agglomeration and improve the stability of ZnO 

nanoparticle/polymer composites, a number of 

innovative synthetic techniques have been devised. 

The nanoparticles must be disseminated uniformly in 

the various polymer matrices. 

Fire retardant textiles  

Flame-resistant and thermally anisotropic 

materials include polymer nanocomposite. Such 

fabrics are non-flammable due to the heat 

transmission through polymer nanocomposite. 

Compared to raw textiles, polymer infused textile 

materials are thermally stable and flame resistant. 

Highly effective flame-retardant fabrics with 

increased thermal and non-flammability qualities 

have been produced using the polymer 

nanocomposite. 

Market and future of polymer nanocomposite  

The Polymer Nanocomposites Due to 

increasing government support for lightweight 

vehicles in rising economies like China, India, Japan 

and Indonesia, the market size, which was estimated 

to be over USD 8.66 billion in 2021, will rise at a pace 

of over 19.1% CAGR from 2022 to 2028. The sector is 

anticipated to grow at an average CAGR of 20.2% over 

the projection period, reaching 1,420.1 Kilo Tons. 

Conclusion 

According to technological advancements and 

the use of nanomaterials, the need for technical textiles 

that serve a specific purpose in our economic and 

social activities will increase. These textiles can be 

used as security or reinforcing elements. As a result, 

many textile manufacturers are focusing more and 

more on trying to offer goods with novel "technical 

properties" that could significantly increase their 

worth. 
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