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ABSTRACT

The interferenceof Electromagnetic among tl
appliances is one of the major problems to be sk
at present. Electroenductive media can generate i
transport free charges, which can act as
electromagnetic shielding material. For light vht
and flexible applications, here we prefer condw
polymer coating over textile instead of metals it
are preferred traditionally. In this study elecifig
conductive cotton, polyester and polypropyl
fabrics were made by coating polyaniline. e
conductive fabrics were prepared b-situ chemical
oxidative polymerization of aniline using ammoni
per sulphate as the oxidant by a process of ddfu
polymerization in a mixed bath.. The surf:
resistivity study shows that the treated fabricow
better conductivity. There are no significi
differences between the treated and untreatedct
with respect to thickness, air permeability
stiffness test results. But washing and rubbingnfzss
results show significant degradation of coatwith
loss of conductive polymer.

Keywords: Polyaniline, Intrinsically conductive
polymer, Electromagnetic Experiments for EMI SE

[. INTRODUCTION

Electrical and electronic systems in various fi
emit electromagnetic radiations in various wavelb!
and frequencies. These radiations can interferé
other electronic devices and humans which can ¢
various problems. Electromagnetic shieldins a
process of limiting the penetration of electromair
fields into a space, by blocking them with a bar
which must be a conductive material. Tradition:
such shields are made of metallic materials as

conductivity is higher.As metals ar heavier and
doesn’t bend, it is better to go for textiles asytlare
flexible and light weight. But electromagne
shielding property i.e. conductivity of the texsilés
generally lower than metals. So to impart condutgti
to a fabric there are manyethods like metalizing th
textile, carbon composites, coating conduc
polymers, etc. Here we have chosen polyan
which is an intrinsic conductive polymer. Out ok
three  commonly used conductive polyme
Polyaniline has the advantage of havithe most
inexpensive monomer, which is desired
commercial feasibility. Polyaniline has a comp
structure which provides a possibility of creat
conductive polymers with a diverse range
properties from chemical to electrical can
manipulated to produce materials with differe
conductivities. Polyaniline can be obtained eit
chemically or electrochemical

II. NEED OF STUDY

In the past few years, the modernization in fiefc
science and technology has created a new kir
pollution, i.e.electromagnetic interference (EMI). T
advances in electronics reduce the component
and placing more number of electrical parts in ted
space. Placing more number of components in a
confined space builds the problem of keef
electromagnetianterference of these systems fr
interfering with other systems through radiati
These radiations intentionally or unintentionalffeat
the activity of the other system, resulting in reei
performance or damage of the exposed systems
example, interference of signal of television ¢
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sound speakers cause glimmering of picture asasellV. EXPERIMENTAL METHODS
sound. Conductive fabrics were made by in-situ chemical
polymerization of aniline over the fabrics as
The human body is daily exposed to electromagnetieentioned earlier. In this process, freshly distill
radiation of varying intensity at different placdhe 0.5M aniline was dissolved in the bath containing
electromagnetic radiation causes damage to huntaB5N HCL solution for diffusion. After continuous
cells which depends on frequency, intensity ofteiec stirring, the bath containing mixtures of anilineda
and magnetic field, direction and polarisation loé t aqueous acid were made to attain homogeneous
waves. When these waves fall on human tissuesixture. The dry pre-weight fabric samples were
partially it gets transmitted. But most of the wanage placed inside this solution and allowed for 2 haars
absorbed by the body tissues which raise the coeact well with the monomer and dopant solution.
body temperature. When high  frequenc$eparately, 0.25M ammonium per sulphate (oxidizing
electromagnetic waves (range of radio frequen@&gent) was dissolved in 0.35N HCL solutions for
electromagnetic waves) enter an organism, it caugedymerization. The oxidizing agent in the bath was
the molecules to vibrate, which produces heat attien slowly added into the diffusion bath to irtia
could obstruct a cell’s capability for regeneratioih the polymerization reaction. The  whole
DNA and RNA. Electromagnetic waves can caugmlymerization was carried out at room temperature
abnormal chemical activities that produce cancéir céor 1hour. After completing the polymerization
leading to leukaemia and other types of cancere. Tprocess, the polyaniline coated fabric was taken ou
network of veins in high risk organs such as eyesd washed in water containing 0.35 N HCL and later
might be affected. This is due to heat build-upghie dried at 66C.
eyes by the electromagnetic waves which could eot b
easily dissipated. Prolong exposure to electromagneV/l. TESTING STANDARDS
radiations increases the risk of heart problems) slAir Permeability
problems, head ache and many other diseas@s. permeability is the volume of air in éhwhich
Electromagnetic radiations can interfere with dartapasses in one second through oné ofrfabric under
bio-electronic devices such as pacemakers, whieh ar pressure head of 1 cm of water. HereAir
essential to the daily lives of affected peopleenee permeability is measured using air permeabilityeies
there is a great demand for electromagnetic simgldiThe resistance to air through fabric is noted apd b
material. using this value air permeability is measured.

1. SHIELDING MECHANISM Stiffness

When electromagnetic rays pass through a mediumSiiffness is a measure of resistance to bending.
object then these rays interact with moleculeshef tBending length reflects the stiffness of a fabricew
medium or object. As the rays in form of wavdent in one plane under the force of gravity. The
impinge the surface of the object, it forces change Cantilever Test Option is the preferred procedure
the object to oscillate at same frequency of theecause it is simpler to perform. It is, howevest n
incident wave. This forced oscillating charge bedsavsuitable for very limp fabrics. The specimens ane ¢
as an antenna and results in shielding phenometmaa size of 6inches x linch. The specimens aréncut
This can be divided into four different mechanismsuch a way that the warp specimens do not contain
namely reflection, multiple reflection, absorptiand same warp yarns and weft specimens contain differen
transmission. So in order to arrest the electroraagn weft yarns. Selvedges, creased or folded places mus
wave, it should be reflected or absorbed by thee avoided. The specimen is placed on the platform

shielding materials. with template on top with their leading edges
coincide. Both are pushed forward and sliding of
IV. MATERIALSUSED specimen is stopped when it cuts index line.

Pure cotton fabric, polyester fabric and polypremgd

fabric were used for the polyaniline coating. ThRubbing Fastness

GSM of the fabrics were 122, 105 and 8®Rubbing fastness test of fabrics coated with
respectively. Aniline (monomer) Concentrategolyaniline were performed.. Each sample was
Hydrochloric acid (HCL-dopant) and Ammoniumabraded against cotton abrasive fabric for 10 sycle
Peroxydisulfide (APS) (oxidizing agent). Degradation of coating after rubbing fastness was
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evaluated by means of polyaniline fading anBolypropylene shows lower air permeability value
polyaniline staining according to the gray scale. even before coating, which is due its fabric st

Washing Fastness

Washing fastness test was performed to test ft
resistance of the polyaniline coatings to physic
actions. Washing test was performed according o t

norm ISO 105-C06-2010. The standard conditionsto  COTTON 11.5 10
be maintained to perform this test is°@p 30min. POLYESTER 9.9 9.3
Degradation of polyaniline coating after this washpOLYPROPYLENE 4.115 4.035
fastness test was evaluated by polyaniline fading

according to the gray scale (lSO 105_A02) Anova: Two-Factor Without Replication

EleCtrical Resstlv'ty RGWiUMMARY Count : Su;: — Avern;ggeg Lr’arr’anoces

The electrical resistance measurements We o2 2 12 86 018
performed on all samples after conditioning thiRews 2 6146 3.073 0.003528
samples in a standard atmosphere. The resistarxe ', . e e P
measure ten times in each side of the sample and column2 3 20.711 6303667 1153576

average values were taken. The American associati
of textile chemists and colourists test method 9851 5.
was used to measure the resistance of the sammles source of variation _ss i ms F__ Pvalue Forit

the surface resistivity of the fabric was calculates " S 2 e A e
Columns 0.472643 1 0472643 4482461 0.16845 18.51282
follows Error 0.210885 2 0.105443
R=Ry(l/w)

Total 53.03111 5

Where, R is the resistance in ohms; iRthe sheet
resistance or surface resistivity in ohms / squiig,
the distance between the electrodes in cm, w is
width of each electrode in cm.

m the analysis it is evident that there is no
significant difference in air permeability betwetre
coated and uncoated fabrics as (4.48 < 18.51) null
hypothesis is accepted, there is only minimal desze
in air permeability value but there is no signifita
difference. There is significant difference in air
permeability between the fabrics as (248.2277 > 19)
This variation is because that all the three fabare
1 of different types and also different structurdse t
cover factors vary high leading to large variatiams

the results and thus these variations should not be
BEFORE COATIG taken into si_gnif_icant considerations as they areoh
e— same specifications.
O B Stiffness Results
’m% BENDING LENGTH (STIFFNESS)

COTTON POLYESTER POLYPROPYLENE

FABRICS

VIlI. TEST RESULTS
Air Permeability

AIR PERMEABILITY

10

AIR PERMEABILITY (cm3cm?3/sec)
=

The above graph shows the air permeability
difference between the coated and uncoated fabrics.
These values are obtained by converting the air
resistance values to air permeability values. &inc
polyaniline being deposited over the fabric unifbrm ’
and polyaniline being penetrated into the fabrios t )

air permeability value decreases after coating. S :i‘;ﬁ::s ARHITRRRTEENE

| NBEFORE COATING

77

— —  PIAFTER COATING

BENDING LENGTH {cm)
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The above graph shows the stiffness differené@ubbing Fastness Results
between the coated and uncoated fabrics. It i RUBBING FASTNESS
surprising that cotton alone shows a differeni
behaviour apart from the other two synthetic fadric
For synthetic fabrics there is a general increase i
bending length due to coating, but for cotton the
uncoated fabric has higher bending length compare
to polyaniline coated fabric. The reason behind thi
that the polymer accumulates in fibre intersticethe
polymer coating is thick enough it causes fibres t
make contact with each other over a longer length.

it is evident that cotton fabric after coating veti$f as

it deformed under its own weight. But for other two 0 :
synthetic fabrics the uncoated fabrics were sttifol COTTON POLYESTER  POLYPROPYLENE
is due to their inherent in-extensibility property.

POLYANILINE FADING
B POLYANILINE STAINING

CRAY SCALE RATING

—

FABRICS

From the graph it is evident that there is degiadat
in coating with loss of part of the conductive pabr.
Comparatively, polyester fabric had resistanceregai

COTTON 3.1 2.9 rubbing as polyaniline had better adherence with
POLYESTER 2.9 2 polyester. Polypropylene showed a very poor
POLYPROPYLENE 3 3.9 resistance against rubbing as after ten cyclespstim
the whole coating was degraded.
Anova: Two-Factor Without Replication
SUMMARY Count Sum  Average Variance Wag’]lng Fastness Results
Row 1 2 a2 21 0.02
Row 2 2 3.7 185  0.005 WASHING FASTNESS
Row 3 2 5.8 2.9 0.02
Column 1 3 6.8 2.266667 0.253323 3
Column 2 3 6.9 2.3 0.37 0
Z 4
ANOVA g
Source of Variation 55 df MS F P-value = Fcrit 3 T
Rows 1.203323 2 0.601667 27.76923 0.034759 19 w
Columns 0.001667 1 0.001667 0.076923 0.80755 18.51282 % 7 ~ BPOLYANILINE FADING
Error 0.043233 2 0.021667 0
[0}
> : S
Total 1.248333 5 & 1
0

From the analysis it is explicit that there is nc L - ' —
significant difference in stiffness values betweabka COTTON POLYESTER  POLYPROPYLENE
coated and uncoated fabrics as null hypothesis FABRICS

accepted, there is only very little variations antding
length values but there is no significant differenc
There is significant difference in stiffness betwelee
fabrics as (27.76 > 19). The reason behind t
significant difference is that all these fabricustures
are not similar and also due the individual propeft
the fabrics.

The wash fastness tests showed no degradation of
h(fgating, but still the fading values in gray scae
around 4.5-3. The reason behind this is becauge tha
the coated polyaniline fabrics with dark green oolo
were turned into blue shade. The reason for change
colour is due to soap. The soap employed produces a
basic pH and causes de-protonation of polyanilivé a
consequently a colour change on the polyaniline
coated fabric.
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conductive polymer coated fabrics can even be used
in other areas.

Electrical resistivity results
ELECTRICAL RESISTIVITY

—
(=)

— EPOLYANILINE COATED
FABRIC

SURFACE RESISTIVITY
(Kafsg)

& = R W B U1 @ = 0D WD

COTTON

POLYESTER

POLYPROPYLENE

FABRICS

The electrical resistance values of the fabricstemba 5
with polyanline is shown in the above graph. The
results show that polyaniline can be coated over

The major conclusions of this work are, there is no
significant difference in thickness, air permeadili
and stiffness properties between the coated and
uncoated fabrics. The presence of polyaniline tiver
fabrics has increased the electrical conductivitthe
fabrics.
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