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Abstract

Fabrics are widely used in non-clothing applications such as construction, transportation, healthcare,
electronics, sports, etc. Due to its remarkable mechanical qualities, including high tensile strength, abrasion
resistance, and dimensional stability, polyester textiles are frequently employed in a variety of applications.
Unfortunately, they are prone to poor breathability, water resistance, and other functional issues. In order
to address these issues and improve the functional performance of polyester textiles, coating technologies
have been developed. By adding new functional groups, nanostructures, or chemical treatments, coatings
have the power to change the attributes of surfaces, enhancing things like water repellency, breathability,
antibacterial activity, UV resistance, and other desirable qualities. The aesthetic appeal of polyester
materials may also be enhanced by coatings by adding distinctive colour, texture, and print patterns.
Protective coatings can help to increase the resilience of polyester textiles to various environmental
conditions. Decorative coatings can be used to give polyester fabrics an aesthetically appealing surface
finish. The purpose of this review is to offer a comprehensive overview of modern protective and decorative
coatings for polyester fabrics. This review explores the benefits and downsides of each coating and assesses
their impact on the physical and mechanical attributes of polyester textiles, such as colourfastness, tensile
strength, and wear resistance. Overall, it has been determined that additional study is required to
investigate the different uses that polyester textiles may serve.

Development in Technology, robust consumer

demand for better products, the environmental
The first coated textiles were created more than a problem, and the aspiration to increase the

Introduction

century ago. Oil was the first covering substance
employed, and it was used as oilskins. They were
created in the beginning in Scotland by painting oils
onto these textiles then sun drying them. These
coated materials were sticky and unattractive, but
they were useful enough that an industry sprung up
around them. Following World War 11, the demand
for coated textiles increased many fold.

application of such high-quality textile fabrics have
propelled the textile industry to look for advanced
materials. Surface modification of textile fabrics for
creating materials with advanced functionalities has
been extensively researched in recent years. Initially
various techniques such as physical vapor deposition
(PVD), chemical vapor deposition (CVD), plasma-
enhanced vapor deposition (PECVD), dip coating,
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spray coating, roll-to-roll coating, etc. As time
passed the interest of the textile industry in newer
and more advanced techniques such as the layer-by-
layer ~ method!?,  electrospinning®,  coaxial
electrospinning®, electrodepositing®, atomic layer
deposition  (ALD), inkjet printing, sol-gel
deposition, magnetron sputtering etc. increased. The
effort of the industry is to use these novel techniques
to incorporate these newer properties economically
and effectively into the existing materials
simultaneously.

Protective Coatings on Polyester Fabrics

In a research article published by Pongsathit, Chen,
and coworkers tried to synthesize and test a novel
type of coating that could provide multifunctional
properties to a PET textile material and was also eco-
friendly in nature®. For high-performance
applications such as ski suits, it is extremely
necessary for the fabric to have high Water Pressure
Resistance (WPR) to resist the pressure of water or
snow®. The Water Pressure Resistance of the fabric
should be 1300-1500 mmH,O depending on the
extremity of the activity®. Apart from WPR for
having clothing comfort it is necessary for the fabric
to have Water Vapor Permeability (WVP) which is
the amount of moisture that is transferred from one
side of the fabric to another®. It is quite difficult to
have both WPR and WVP in the same fabric®.
Usually, solvent-based PU has been used to produce
such fabrics because solvent-based PU has excellent
WVP and reasonable abrasion resistance qualities®.
However, the major drawback of using solvent-
based PU on a large scale is that these solvents
evaporate as Volatile Organic Compounds (VOCs)
which are harmful to the surrounding environment
and affect human health adversely®. Besides this PU
is a petroleum derivative and is becoming expensive
day by day owing to the depletion of petroleum
resources®. Hence it became evident to create a
material that was “green” in nature and had high
WPR and WVP with good tensile strength and
elasticity®. They found that Natural Rubber had good
hydrophobicity and hence had good WPR along
with excellent tear resistance®. However, the
drawback of using a Natural Rubber polymer
coating was that it had zero WVPS. They also found
that WPU (Waterborne polyurethane) had good
breathability and hence good WVP along with
moderate abrasion resistance®. The disadvantage of
using WPU coating was that WPU has zero WPRE,
The idea was to vulcanize NR and then blend the NR
with the WPU to create a coating that will fulfill the
required properties®. The research was done to find
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the best possible combination of vulcanization time
and amount of sulfur for the NR, the appropriate
ratio of NR:PU blend, curing time, etc®. Finally, it
was determined that a 60:40 ratio of NR:PU, a
curing time of 15 minutes, and the sulfur content of
2 phr in a Conventional sulfur curing system (CV)
give the best WPR and WVP combination®. This is
a good example of how a novel coating turned the
PET fabric into a special fabric with advanced
properties.

Similarly, Nguyen, Chen, and coworkers have tried
to use R2R-HIPIMS to coat multifunctional titanium
oxide onto PET fabrics’. Hydrophobic and
Hydrophilic textile materials have attracted a lot of
attention from the scientific community recently
owing to their versatility. Ti-O coating has been
suggested for the coating application on various
textile materials for decades®. Many processes can
be used to deposit Ti-O thin films, like the sol-gel
processes’, micro-arc oxidation'®, chemical vapor
deposition?, thermal evaporation?, RF Reactive
Sputtering?®®, inductively coupled plasma-assisted
reactive DC magnetron sputtering®®, and High-
Power Impulse Magnetron Sputtering (HIPIMS)?®,
In this paper, the author has discussed the process of
applying a coat of Ti-O using a dry process of R2R-
HIPIMS’. Here, we must first understand what
magnetron sputtering is. Sputtering deposition is
done in a vacuum chamber. The substrate we are
going to use to do the coating here is a textile
substrate. The source of the thin film material is a
planar rotary sputtering target that is kept inside the
sputtering chamber system can be made up of
plastic, ceramic, or metal. A target is used to produce
thin films. The air inside the chamber is
continuously removed by vacuum pumps. High
purity argon gas is continuously introduced to
achieve a low-pressure argon atmosphere. A magnet
array inside the cylindrical target generates a
magnetic field. The target is filled with cooling
water that dissipates the heat produced during the
cooling process. The targets are rotating so that the
material is utilized uniformly. A high voltage is
applied to the molybdenum target to create a plasma
that is concentrated along the magnetic field. The
plasma contains Argon atoms, positively charged
Argon cations, and free electrons. The Argon cations
are continuously produced due to the bombardment
of electrons on the atom. The sputtering target is
negatively charged and the argon ions are attracted
to its surface and eject the target atoms after
colliding with the surface. Layer by layer the ejected
atoms from the target are deposited onto the textile
substrate opposite the sputtering target. The Ti-O
coating was deposited on the fabric using HIPIMS
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by changing the O2/Ar flow ratio’. The aim was to
find out the perfect ratio of O2/Ar for having
hydrophobicity and hydrophilicity properties of the
textile materials’. During the experiment, it was
found that keeping the O2/Ar flow ratio between
0/40 to 5/40 the PET fabric coated with Ti-O is
hydrophobic in nature’. As the ratio increases from
10/40 to 40/40 the hydrophilicity increases and
hence, we can get fabrics of specific wettability by
carefully choosing the O2/Ar ratio’. The other
properties of all these fabrics pertaining to the
colorfastness, solar heat blocking capacity, and
morphology of the coating were also observed to
check the application of such a fabric in real-life
conditions’. These fabric samples showed high color
fastness with color differences AE < 5.5 for all
samples after 20 washing cycles’.

Qi, Ma, and coworkers also worked on creating a
waterproof breathable fabric (WBF) by using the
Radio frequency magnetron sputtering technique?®.
In this research paper, the authors have described
how a novel Waterproof Breathable Fabric (WBF)
has been created by preparing a series of polymeric
fluorocarbon coatings on the PET fabric'®. In this
experiment using RF sputtering technology, PTFE is
deposited on the PET textile fabric'®. The authors
have studied various sputtering parameters and how
they affect the quality of the textile material
produced like the effect of the power of sputtering
on the contact angle of the fabric, the effect of
change of pressure on the contact angle, the effect of
Target-Substrate distance (TSD) on the properties of
the fabric and the effect of deposition time on the
fabric propertiest®. Other tests that were performed
to check the quality of the textile material created
were the washing test, gas-moisture permeability
test before and after sputtering, morphology test of
PFCF and PFCFMs, and the contact angle
measurement test's, It was found that an increase in
the power of sputtering results in a decrease in the
contact angle whereas an increase in the pressure led
to an increase in the contact angle'. An increase in
Target-Substrate Distance (TSD) led to a decrease in
the deposition rate while an increase in the TSD
makes the coating uneven's, The gas-moisture
permeability of the fabric is almost similar to that of
the uncoated fabric because the coating of the
particles only settles on the fabric leaving the
original pores vacant for ventilation'®. Hence, the
usefulness of the RF magnetron Sputtering
technology for the coating of PET fabric for creating
waterproof textiles was proved.

Due to the large surface area of nanoparticles and
variety of physical and chemical properties, there
has been a surge in the attraction of the textile
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industry to integrate these nanoparticles with the
textile fabrics to increase their applications’. Silver
Nanoparticles have excellent  antibacterial,
antiultraviolet, anti-static, optical, catalytic,
conductive, and electrical properties that when
integrated with textiles turn out to be an interesting
material to be used'’. There has been extensive
research to determine an economic, environmentally
friendly, and scalable way to deposit nanoparticles?’.
Some of these existing methods were electroless
plating®®?°, electroplating, and  vacuum
deposition?. In this research paper Jiang, Qin, and
coworkers have laid emphasis on the magnetron
sputtering technology and the testing of the final
fabric for various properties like UPF, antimicrobial
properties, morphology, chemical composition, and
Water Contact Angle (WCA)Y. In the SEM it was
observed that a uniform layer of silver nanoparticles
was deposited by the magnetron sputtering and the
average UPF increased substantially!’. The fabric
showed hydrophobic properties which were in
contrast to the hydrophilic properties shown by the
PET fabric'”. The antibacterial properties of the
fabric increased significantly as it was found that it
had eliminated about 99.8% of S. aureus and 99.7%
of E. coli on the textile sample!’. This research paper
showed that magnetron sputtering could be used as
a technology to deposit nanoparticles on the surface
of textile materials.

Another example of using a novel method for
deposition of Ag nanoparticles on a piece of fabric
was shown by Perelshtein, Applerot, and
coworkers?!, There has been a lot of research on
finding out the mechanism of the antibacterial
activity of the silver nanoparticles???. The
bactericidal activity of Ag nanoparticles depends on
the chemisorbed Ag*, which is formed due to the
interaction of silver with the oxygen in the
environment®#?5, But, the mechanism of how the
silver ions go from silver nanoclusters go to the
bacteria needed further investigation?..
Nanoparticles of silver can be deposited using other
methods such as magnetron sputtering’, constant
pressure padding®®, reduction of silver ions by
ethanol or isopropanol, etc. In this research paper,
the authors have tried to use the Sonochemical
irradiation technique to produce and deposit
nanoparticles on the fabric?:.  Sonochemical
irradiation can be used for the synthesis of
nanophased material?” as well as for the deposition
of nanoparticles on ceramic and polymer
supports?®29, In this research paper, the real reason
behind the bond between the substrate and the
nanoparticle was found?’. It was due to the point
melting of the substrate due to the high rate and
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temperature of the silver nanoparticles thrown to the
solid surface by the sonochemical microjets?t. Apart
from the spectroscopical tests, mechanical strength
tests, antibacterial strength tests surface morphology
tests along using SEM testing were also studied?*.
By studying all the properties, the potential
application was found to be in wound dressing
fabric, bed lining, and as a medicinal bandage?*.

Yuan, Xu, and coworkers have worked to improve
the antiultraviolet and antistatic properties of the
polyester fabric and opened a plethora of application
opportunities for these materials®. It is a known fact
that metal-semiconductor nanocomposites like
Ag/ZnO can provide applications in electronics,
optics, magnetics, biomedicine, medicine, and
chemical ~ sensors®-3.  Silver/Zinc  oxide
Nanoparticles have a variety of applications owing
to silver’s outstanding optical, electrical, and
chemical properties whereas zinc oxide has high
photocatalytic activity, large excitation energy with
a wide band gap, and has good chemical and thermal
stability®>. There are many methods to prepare
Ag/ZnO nanocomposites and deposit them over
fabrics like chemical bath deposition®, sol-gel dip-
coating  method®, hydrothermal  method®,
photoreduction method®®, nonionic polymer assisted
thermolysis®®, pulsed laser deposition*!, etc. The
problem with these techniques is that they either
require high temperature, high pressure, toxic
reagents, long reaction time, or expensive
equipment®®. Hence, it was necessary to find a
technique that would be dry, eco-friendly, fast,
economic, and easily scalable3®. Hence, the option
of using magnetron sputtering seemed very viable to
produce such a nanocomposite coating®. However,
there was one problem with using magnetron
sputtering for the deposition of both Ag and ZnO is
that the Ag gets oxidized into Ag20 and the final
coating prepared is a hanocomposite of Ag.0/ZnO
which is not the coating we desire®°. Hence, to solve
this problem the Ag is first coated onto the fabric by
DC magnetron sputtering and then a coat of Zn is
applied which forms a layer of the Ag coating®°.
Finally, using RF magnetron sputtering ZnO is
finally coated onto the fabric effectively protecting
the underlying layer of silver from oxidation®’. The
efficacy of this system of the coating was tested in
real-time and the antiultraviolet and anti-static
properties of the fabric were tested®®. These
antiultraviolet and anti-static properties were
compared with uncoated material and it was
determined that these properties of the coated
material were better than the uncoated ones®.
Hence, this green method can be used to design and
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fabricate novel metal/metal oxide nanocomposites
for advanced applications®.

Photocatalysis is an attractive science in recent years
and a lot of research is warranted in this area. The
most widely used and studied material in the
photocatalyst application is TiO, nanoparticles*.
Some of the applications of TiO. in photocatalysis
are in the development of self-cleaning glasses,
ceramic, and textile materials**6, A variety of
techniques are available to deposit TiO, onto a
textile fabric to achieve this photocatalyst activity
like ionized beam cluster deposition*’, physical or
chemical deposition*®4°, sol-gel process®, etc. RF
magnetron sputtering is the most widely used
technique of all to deposit TiO, on the textile
fabric*2. However, the major drawback of using RF
reactive sputtering is that there is a low deposition
rate of the TiO, and the poisoning of the surface of
the Ti target with the increase in O, /Ar ratio®52, To
increase the deposition, rate the energy used
increases which increases the cost*2. Ag is one of the
most widely investigated dopants for TiO;
photocatalyst*2. In this research paper, the authors
have coated the PET fabric with an Ag-Ag.0-TiO;
coating®. Initially, the PET fabric is coated with Ag
by utilizing the DC magnetron sputtering over which
a coating of Ag.O is done by DC reactive
sputtering®. Again, a layer of Ti is coated by using
DC magnetron sputtering, and oxidation in the
atmosphere oxidizes the Ti layer to TiO,*. SEM
morphology analysis along with XPS analysis was
performed*?. The photocatalytic degradation of the
Rhodamine B was done and the rate was compared
with that of TiO, coating*?. The experimental results
showed that Ag-Ag20-TiO2-coated polyester fabric
performed better than TiO2-coated polyester fabrics
in the photocatalytic degradation of Rhodamine B,
indicating that the Ag20/TiO2 heterojunctions had
a significant impact on the photocatalytic activities
of Ag-Ag20-TiO2-coated polyester fabrics*?. This
application of photocatalysis could be particularly
helpful in the dye pollutant treatment*2.

The incorporation of newer properties into textile
materials is increasing exponentially.
Simultaneously, having properties like
hydrophobicity, high flexibility, UV protection
ability, electrical conductivity, photocatalytic
activity, antibacterial activity, etc. in textiles have
opened up applications in solar cells, photocatalysis,
supercapacitors, and health®*%6, Many of these
coatings are prepared by dip-coating of textile
fabrics with materials because of their advantages
like reproducibility, high adhesion, and ease of
scaling® 8. An important material that is widely
recommended for such a wide range of applications
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is graphene which holds various qualities such as
lightweight, high surface area, high transparency,
high mechanical properties, compatibility, and
excellent  thermal properties®®-5t, Silver
nanoparticles have attracted attention in their use in
nanocomposites,  electronics, and  medical
sectors®?%2, In this research article, PET fabrics are
coated with graphene, graphene oxide, and
graphene/silver nanoparticles using the dip-coating
method®. Various tests such as the XRD test, FT-IR
spectroscopy test, Surface morphology using SEM,
colour measurement test using CIE L*a*b* system,
tensile strength test, elongation test, and the UV
protection test were performed on the graphene,
graphene oxide, and graphene/silver nanoparticle
coated textile fabrics®*. The final fabric contained
excellent properties such as high flexibility, high
stretchability, lightweight, and durability along with
low electrical resistivity®*. The UV protection factor
increased drastically when silver nanoparticles were
introduced into the fabric along with graphene®.
Hence, it was finally found that these properties
were more profound in  graphene/silver
nanoparticles than in other coatings®*.

The durable finishing of polyester fibre is difficult
due to the presence of non-polar functional groups
on the surface of the PET fibre®® . This lack of
functional groups to bind with the applied coating
and the poor wettability of the PET fabric makes the
role of a binder very important®® . It has become
important to have fabrics with multifunctionality
like UV protection ability, self-cleaning ability,
antimicrobial ability, photocatalytic properties, etc.
Hence applying a coating of ZnO nanoparticles
seemed to be the best available option® . There are
2 main approaches to immobilize the nanoparticles
on the fabric surface one of which is the pre-
synthesis of ZnO nanoparticles and then depositing
them on the fabric, this is known as the ex-situ
method®” . The other method is the in-situ process in
which the synthesis of the nanoparticle is done on
the fabric itself in a one-step procedure®” . In this
paper the authors have used the in-situ synthesis
method® . The surface of the PET fabric is
depolymerized by aminolysis and to open the chain
and give a hydroxyl and amino functional groups on
the end which in turn would bind with the
nanoparticles® . Triethanolamine (TEA) is used as
the reagent that is capable of producing hydroxyl
and amino functional groups by aminolysing the
PET surface®® . TEA is also required to provide an
alkaline environment to produce the ZnO
nanoparticles and is used as a capping agent that
would monitor the size of the nanoparticles® . After
the deposition of the ZnO nanoparticles the fabric
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was tested for its structural, UV protection ability,
wettability, Self-cleaning ability, antibacterial
ability, washing durability, strength and flexibility®®
. The prepared fabric gave better results than the
PET fabric in all of the performed tests® .

There has been an increase in the application of
electromagnetic waves in local networks, cell
phones and radar systems in recent times®®° . This
increases the problem of electromagnetic
interference which can affect the functioning
efficiency of various sensitive instruments™ 72 . The
use of electromagnetic wave absorbers has been
recommended to tackle this problem. As a result,
producing garments that have electromagnetic wave
absorbing properties has become more important.
Carbonyl iron particle (CIP) is a conventional
metallic magnetic loss absorber that is widely
concerned due to its higher saturation magnetization
and Snoke’s limit"*™ . Carbon black (CB) as a
representative of the dielectric loss absorbers with
small absorbance peak and narrow absorbance
bandwidth™ offers good dielectric loss with very
low density’® . In this research article, a polyester
fabric with protective and magnetic properties is
introduced using mixture of micro magnetic
carbonyl iron powder and nano carbon black
through the pad-dry-cure method and then sputter
coating it with aluminium (Al) on one side’ . The
fabric was further analysed on the basis of
morphology, X-ray diffraction, microwave
absorbing properties and static magnetic properties’’
. The application of the mixture of NCB and CIP on
the PET fabric enhanced the microwave absorbing
properties in the range of 8.2— 12.4GHz enhancing
RL value to _5.9 dB at the whole range of the tested
frequency and the maximum RL achieved 7.7 dB
at the frequency of 8.2 GHz’" . Hence it was
concluded that a coating of nano carbon black and
carbonyl iron powder on PET fabric opens up
another new application of X-band microwave
absorbing properties’” .

In another research article Ibrahim et al. performed
research to develop multifunctional polyester fabric
with diverse resilient properties by alkali pre-
treatment to generate hydroxyl and carboxyl polar
groups on the surface of the fabric as active centres
and binding sites for nano-metal oxides, then
eventually coating it with gelatin or polyacrylate as
a binding agent and SiO,, TiO;, ZnO-NPs (MO-
NPs) as functional materials’® . The aim in this
experiment was to find the best nanoparticle coating
according to UV protection factor, antibacterial
activity, self-cleaning ability, structural integrity,
etc’® . Initially these properties were tested for pre-
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treated and untreated PET fabrics’® . It was
determined that in every way the untreated fabric
had weaker qualities than the pre-treated PET
fabric’® . Further, the impact of polyacrylate or
gelatin as a binding agent in functional coating of
pre-hydrolysed PET test specimens, as well as other
paste components was determined™ . Gelatin as a
bio-binding chemical improved UV protection,
antibacterial resistance, self-cleaning capability, and
fabric stiffness and roughness, according to the
research’® . Then the 4 nanoparticles were tested for
these properties. The fabric samples were influenced
by the MO-NPs, according to the findings of the
testing” . The following order was shown for the
effect of the experiments by keeping the binding
agent fixed:

UV protection functionality = TiO»-NP > ZnO -NP
>> Si0, -NP> ZrO; -NP >> Blank

Antibacterial Functionality = ZnO-NP > ZrO2-NP >
TiO2-NP > SiO2-NP >> Blank

Self-Cleaning Efficiency = TiO2-NP > ZnO-NP >>
SiO2-NP > ZrO2-NP >> Blank™ . Hence it was
finally concluded that a ZnO nanoparticle coating
along with a gelatin binder showed a good overall™®
. As a result, it was determined that a ZnO
nanoparticle coating in combination with a gelatin
binder had good antibacterial, UV protection, and
self-cleaning capabilities™ .

We know that utilising magnetron sputtering to
produce nano-film on the surface of textile materials
allows them to have particular functions and
increase their application range’ . Cu coated fabrics
are one of them, and they offer outstanding
antibacterial, UV, electromagnetic shielding, and
conductive qualities®® . Zhang, Miao and co-workers
in a study treated Cu-coated fabrics with a
BTA(Benzotriazole) solution to improve the
stability of copper film that was deposited on the
fabric in synthetic perspiration®? . Magnetron
sputtering was used to deposit copper coatings with
a thickness of 220 nm onto polyester fabrics®® .
Finishing agent BT A with concentrations of 0.1, 0.5,
1, 5, and 10 g/L were impregnated into Cu coated
textiles®! . The Cu-coated fabric's surface shape,
electromagnetic shielding capability, FT-IR, UV
absorption properties and conductivity were all
studied in detail®* . The BTA finishing is very
efficient for Cu-coated fabrics to prevent sweat
corrosion, as indicated in the results, and the optimal
BTA concentration is 1 g/L8 . After completing, the
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film displays no signs of perspiration corrosion and
no discoloration® . The UV absorption capacity of
fabrics treated with BTA increased as the
concentration of BTA increased® . The BTA
treatment  for  copper-coated  fabrics  has
demonstrated to be an excellent protective strategy,
which may enhance the use of copper-coated
fabrics®! .

In the development of electronic or e-textiles,
selective metallisation of textiles is becoming
increasingly significant 82, To form e-textiles a non-
conducting surface like PET is then electroless
plated with Cu Strips that conduct electricity . It
has been observed that during washing, rubbing or
in presence of sweat the Cu layer peels off . Hence,
it is necessary to coat the fabric. The effectiveness
of polymer coatings for protecting copper (Cu)
conductive tracks electroless plated on polyester
(PES) fabric against laundering and rubbing was
explored by OjstrSek, Virant and co-workers,
without affecting the physical-mechanical and
optical properties of the underlying material. The
application of four regularly used polymers
(polyurethane, acrylate, epoxy, and
polydimethylsiloxane) to PES fabric and the
subsequent characterization of the fabrics was
studied. The goal was to examine the effect of
individual coatings on the fabric's physical-
mechanical properties, as well as the photo-stability
of coatings under continuous UV irradiation, their
abrasion resistance under rubbing and corrosion
resistance against washing cycles. When compared
to silicone elastomer, polydimethylsiloxane
(PDMS) and epoxy resin, it was discovered that
polyurethane resin (PUR) and modified acrylate
resin (AR) had no effect on the air permeability,
tensile strength, and breaking tenacity of the PES
(ER). When compared to AR and ER, PUR and
PDMS demonstrated greater abrasion resistance and
photo-stability under sustained UV irradiation. PUR
showed the best protection for Cu tracks on PES
based on these findings, with the least influence on
physical-mechanical qualities.

Decorative Coatings

The most popular textile materials are the fibres
which are based on polyethylene terephthalate
which is also known as polyester.2® When PET
filaments are blended with other yarns or fibres, in
order to produce fabrics, the properties of the fabric
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changes and the final fabric will have beautiful
decorative effects.®* The process of coating of
fabrics is a finishing process for textiles which
improves many of its functions one of which is to
improve the looks of the fabric and make it more
attractive to the customer which is its decorative
properties.

One of the methods to decorate the polyester fabrics
is by coating metal on it. Metal coated fabrics are
known as metallized fabrics. Metallized fabrics
generally look more beautiful as those are more
lustrous and reflect light. These reflective surfaces
will offer great look to the polyester fabric which
will attract the buyers in the marketplace. Metals
such as Titanium, Aluminium, Stainless steel, Silver
etc. are coated on the fabric to make it look attractive
and enhance its other properties such as conduction.
These are applied using various methods such as
magnetron sputtering method, vacuum
decomposition method.®> The plating of products
with a metal surface is not an easy process especially
for the products in marketable form or the products
that are made from plastic and hence the process of
deploying a decorative coating for metallization of
products is generally done by a method known as the
magnetron sputtering method. In this method, the
ionic-magnetron  deposition can be operated
optimally by bombarding ions at 3KeV of Argon
energy for a duration of 5 minutes and at a pressure
of around 4 to 4.5 Pa while at the power discharge
capacity of the magnetron 10.5 KW and the pressure
kept at 6.5 x 107 Pa, the deposition will take place
for 10 minutes. As the discharge capacity of the
magnetron increases, the deposition rate of coatings
increases as well. The metallization of polymer
surfaces has some challenges such as bad
adhesiveness of metal films in the deprivation of
superficial active bonds of the polymer. The
adhesive properties can be improvised by forming
on a surface of hydrophilic groups of several
chemical natures. The adhesiveness of coatings can
be increased by activating the polymeric surface of
a material. The most popular method for
metallization in vacuum technologies is that the
process is made to take place in glow discharge of
gas phase.%

Lanthanum hexaboride (LaBs) is used at a large
scale to coat the polyester fabrics due to many of its
applications, one of which is that it acts as a
decorative coating.®” For our study, we take Poly
Trilobal which is a kind of PET textile for being a
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substrate material which will help in making of the
LaBs films. For coating nanostructured LaBs films
on the flexible Poly Trilobal substrates of PET
textiles, we need to carry out magnetron sputtering
in the presence of a direct current which will act as
a decorative coating and also will increase the
polyester fabrics applications. The LaBg grains can
be coated more easily by simply increasing the
sputtering pressure. The deposition of nanostructure
layer or layers on textiles can be done by many
processes such as chemical plating, physical vapor
deposition, in situ synthesis but the most widely
used process still remains the magnetron sputtering
deposition technology as it is useful for a large-scale
preparation and has distinct advantages.®

Silver is another such metal which is metallizes on
cotton and polyester fabrics. Silver, when metallized
on the fabric, gives a unique look to the fabric and it
has a great usage in the garment industry.
Conventionally, chemical plating (which is an
autocatalytic decomposition process) is used for the
work which involves precision during the
manufacture process. The recent developments in
coating polyester fabrics with silver will definitely
provide an enhanced tactile quality and an aesthetic
appearance.®® Polyester fabrics can also be coated
with silver by the usage of a patented silver
deposition method which was found out by a firm
named Silvertech Ltd. The process of depositing
silver is done UV reduction of a silver salt which is
made to dissolve in a solution which is alcoholic and
hence this solution will be used to impregnate the
yarns.*

Copper is mostly coated on polyester fabrics to
increase its conductivity but it also enhances the
fabric’s looks. In one of the recent investigations,
electroless copper was metallized on polyester
fabrics. It was plated by using AgNO; activator
instead of the conventional PdCI; activator in order
to reduce the plating process cost. The process of
coating copper is electrochemical in nature.®

The materials that smartly respond to presence of an
external environmental change such as humidity,
pH, temperature, etc. by showing a visual colour
change have developed a lot of interest for the
researchers. The research work in this field has been
bit slow because there are only a limited number of
mechanisms available. When the decolouration
takes place due to the changes in humidity, this
decolouration is known as the humidity sensitive
discolouration process and the material is known as
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humidity sensitive discolouration material. Proton
transfer takes place with induction of a stimulus and
the colour changes during the humidity induced pH
discolouration process. With the increase in
humidity, the polyester fabric will change its colour
in many ways and the absorption will peak at
440nm-520nm even further to 550nm from 430nm
in the visible light range of CRP and TBP. It is only
after 25 cycles that a consistent performance in the
discolouration ~ process in  the  moisture
absorption/drying is observed. The removal of the
cresol red/thymol blue colour can be affected by
Boric acid as it adjusts the system’s pH while the
system’s humidity is changing.%

The property of a semiconductor material which
pertains to light emission while responding to a
strong electric field or an electric current is known
as Electroluminescence (EL). Our sole purpose is to
obtain a flexible and a lightweight EL device and in
order to achieve that we do the following: Polyester
fabric is coated with Poly(3,4-
ethylenedioxythiophene):Poly(styrene sulfonic
acid)-PEDOT:PSS-with ethylene glycol(EG) and in
which NinjaFlex is being placed on the coated fabric
by using a paste of phosphor and three dimensional
printing. The thermal degradation behaviour of
NinjaFlex was observed by conducting a
Thermogravimetric analysis (TGA). A uniform
surface appearance of the coated fabric is obtained.
A huge number of decorative applications can be
achieved using this particular coated polyester fabric
such as entertainment, advertisements, nightlife
industries, etc. And this will come under a category
of decorative luminescent clothing and also other
light emitting devices.®

People around the world are changing their
aesthetical concepts because of which the coatings
with a low gloss are grabbing more attention of the
people. The low gloss coatings are widely loved due
to their elegant yet simple appearance to the eyes.
The low gloss coatings are divided into sub
categories such as solvent based coatings, powder
coatings and water-based coatings. We know that
low gloss waterborne polyurethane (WPU) are
single functional coatings and they do not meet the
required environment for the complex applications.
A special spraying device is used for powder coating
which is very expensive and complicated whereas,
the water-based coating technology easily achieves
the low gloss with very minimum or no VOCs and it
is also environment friendly.%
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Metallic colouring has been achieved using vacuum
evaporation dry coating with silver (Ag) or
aluminium (Al) films, or wet coating metal film with
metal powder. However, these two methods are not
suitable for metallic coloration on textile fabric
because vacuum evaporation with high temperature
steaming is not suitable for textile with a low melting
point, and wet coating fabrication produces
significant pollution while the film layer is easily
peeled off, causing the metal lustre formed to be not
homogeneous and the colour unstable. Copper (Cu)
is commonly utilised in conductive materials
because it is less resistant than aluminium (Al) and
less expensive than silver (Ag)®-%". In another study,
Huang, Cai, and colleagues used a magnetron
sputtering approach at room temperature to deposit
copper films and copper oxide films on polyester
fabrics to produce diverse colours on textile
fabrics®®. This research proposes an innovative
method of avoiding the use of typical chemical
colouring®. This research article discusses the
colouring mechanism, the effect of sputtering
parameters, and pertinent physical features®. The
colour brightness of the coated fabrics is regulated
by the copper/copper-oxide film thickness, which
increases as the sputtering current increases, and the
film thickness is governed by the sputtering current
when no other parameters are modified®®. Thus, by
varying the sputtering current, multiple colours can
be achieved. Colour fastness ratings range from 1 to
5, with higher grades indicating better colour
fastness®. After testing, the colour fastness of both
the dry and wet rubbing for copper oxide-coated
fabrics is greater than 3, indicating good colour
fastness®. Even the UPF of copper oxide-coated
fabrics is significantly higher than that of blank
uncoated cloth (Picture). As a result, an effective
method for sputtering metal film or metal oxide film
on the surface of textile textiles to generate
absorption colour was described®.

Similarly, Huang, Wu, and coworkers created
metallic colours and diverse functions on polyester
woven fabrics coated with a single layer of copper
nitride films (CuN) and titanium nitride films (TiN)
via nitriding reactive direct current (DC) magnetron
sputtering at ambient temperature®. Copper nitride
(CuN) films are dielectric materials having a high
resistivity. They are brown-red or tan in colour at
ambient temperature, nontoxic, and stable'®.
Titanium nitride (TiN) is an excellent thermoelectric
conductor with a mature and stable fabrication
technique, a low cost, and excellent corrosion
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resistance'®>'%?, The authors investigated the
relationship between the colour of the film and its
micro/nanostructure, surface morphology,
thickness, crystal structure, composition, electrical
and static resistance, ultraviolet protection, and
breathability.®®. Light grey to pale yellow colours
were obtained in this investigation, which were
absorption colours rather than structural colours®.
The layer thickness of the samples increased as the
sputtering current increased; the absorption of
visible light increased as the reflectivity decreased®.
The composition and content proportion of the film
impacted the hue of the samples, whereas the
crystalline state, surface morphology, and bandgap
of the films affected the absorption and reflection of
visible light®. It was discovered that varied colours
could only be obtained by varying the sputtering
current. It was discovered that changing the
sputtering current had no effect on the crystallisation
and grain size of the films®. Crystallinity and
particle size do not differ much between films, and
their impact on film colour is minimal. The
ultraviolet (UV) protection performance of the CuN
series samples is much better than that of the
immaculate fabric. According to the article,
increasing sputtering current and film thickness
enhances  UPF  while  decreasing UVA
transmission®®.

Conclusion

The textile industry has been exploring advanced
materials through surface modification of textile
fabrics to enhance their functionality. Novel
processes like as electrospinning, the layer-by-layer
approach, and electrodepositing have received a lot
of interest in the industry. Researchers have
endeavoured to develop materials having
multifunctional qualities that are also eco-friendly in
nature. A recent rise in research into specifically
coated polyester textiles may be motivated by a
growing need for textiles with better performance
features in a range of applications such as sports and
outdoor gear, medical textiles, and electronic
textiles. Businesses have realised the true potential
of coated fabrics and their widespread use in
construction, automobile, medical, architecture, etc.
Despite recent advances in coated fabrics, there is a
growing need for research in the field of coated
textiles because there are still numerous
opportunities to improve the performance properties
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of coated textiles and develop new applications for
these materials. Introducing newer coating
technologies, developing sustainable coatings,
developing multifunctional textiles employing
specialised coating processes, and developing smart
textiles are just a few of the areas where newer
research is required. In conclusion, the topic of
coated textiles provides a lot of development
potential and research prospects. Coated textiles is
an interesting rapidly expanding sector, and more
study would not only lead to the creation of more
sophisticated materials and technologies, but also to
the enhancement of the production techniques used
to apply coatings to textiles. This would allow for
the creation of more efficient and cost-effective
manufacturing methods capable of producing
textiles with improved performance qualities. This
would not only assist many businesses but would
also contribute to overall technological development
and sustainability.
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