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1. Introduction
Today, natural colourants that are safer and ecofriendly
in nature are emerging globally, leaving synthetic
colourants behind in the race. These have been used
for textiles for a long time. Natural dyes exhibit better
biodegradability and are generally more compatible
with the environment. In spite of their inferior fast-
ness, natural dyes are more acceptable to environmen-
tally conscious people around the world.

In response to the "green" movement and ecological
campaigns, some dye manufacturers might be re-con-
sidering the feasibility of adopting natural dye in lieu
of synthetic dye in dyeing process.  Since the adoption
of natural dyes may lead to the problems of poor dye
uptake and low colour fastness, it is quite logical for
them to introduce a traditional mordant to resolve the
situation. In common practice, the traditional mordants
adopted fall mainly within the group of heavy metal
category.  The heavy metals detached from these tra-
ditional mordants, however, will contaminate the wa-
ter and poison the environment, thereby jeopardizing
the original intention of using environmentally friendly
dye for better protection of the environment [1-3].

Contrary to popular opinion, natural dyes are often
neither safer nor more ecologically sound than syn-
thetic dyes. They are less permanent, more difficult to
apply, wash out more easily, and often involve the use
of highly toxic mordants. Some natural dyes, such as
the hematein derived from logwood, are themselves
significantly poisonous. Of course, the color possibili-
ties are far more limited; the color of any natural dye
may be easily copied by mixing synthetic dyes, but
many other colors are not easily obtained with natural
dyes. However, some mordants are not very toxic, and
the idea of natural dyestuffs is aesthetically pleasing.
Most natural dyeing is done with the use of mordants,
most commonly heavy metal ions, but sometimes
tannins. Tannins are particularly important in dyeing
cotton and other cellulose fibers. The mordant allows
many natural dyes which would otherwise just wash
out to attain acceptable wash fastness. A mordant re-
mains in the fiber permanently, holding the dye. Each
different metal used as a mordant produces a different
range of colors for each dye.

1.1 What is Mordant?
Mordants  help  binding of dyes  to  fabric  by  form-
ing  a chemical bridge from dye to fibre, thus improv-
ing the staining ability  of a  dye  along with  increas-
ing  its  fastness  properties. Mordants form insoluble
compounds of the dye within the fibre. The presence
of certain functional groups in suitable positions in the
dye molecule causes its coordination to the metal ion.
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Generally,  two  hydroxy  groups  or  a  hydroxy
group  with  a carbonyl, nitroso or azo group in adja-
cent positions are responsible for coordination [4].

The term mordant comes from the Latin word,
"mordere", meaning, to bite. In the past, it was thought
that a mordant helped the dye bite onto the fiber so
that it would hold fast during washing. A mordant is
often a polyvalent metal ion [5-6] used to cause fibres
to open up and receive colouration by absorbing the
dye acids present in the plants. The resulting coordi-
nation complex of dye and ion is colloidal and can be
either acidic or alkaline. A mordant does not serve as
a colour source of its own.

1.2 Types of Mordants [7]
Different types of mordants yield different colours even
for the same natural dye. Final colour, their brilliance
and colour fastness properties are not only dependent
on the dye itself, but also dependent on varying con-
centration and skillful manipulation of the mordants
used. The choice of mordant depends upon the fabric.
An alkali mordant, such as soda ash, works well with
cotton, and acid mordant such as vinegar works well
with wool. Mordants can be classified as follows:

1.2.1 Metallic mordants
Metallic mordants are generally metal salts of alu-
minium, chromium, iron, copper and tin. They can
again be classified into following two categories:

a) Brightening mordants ----- Examples: Alum,
Chrome (potassium dichromate), and Tin (stan-
nous chloride).

b) Dulling mordants ----- Examples: Copper (cupric
sulphate), and Iron (ferrous sulphate)

1.2.2 Tannins
Tannins are polyphenolic compounds having capacity
of gelling under certain conditions. Among the tannins,
myrobalan (harda) and galls/sumach are most impor-
tant.

1.2.3 Oil type mordants
These types of mordants are vegetable oils or Turkey
red oil (TRO). TRO is mainly used in the dyeing of
deep red colour from madder. The main function of
TRO as oil mordant is to form a complex with alum
when used as a main mordant. Oil mordanted samples
show better fastness and hue.

1.3 Common mordants for natural colour dyeing
Historically, stale urine was used a lot as a mordant.
It is strongly alkali and also affects the final colour of
several dyes. It is still a good one to use but not many
people like working with it these days [8].

Commonly used mordants for natural colour dyeing
include tannic acid, alum, urine, chrome alum, sodium
chloride, and certain salts of aluminium, chromium,
copper, iron, iodine, potassium, sodium, and tin.

Containers other than glass or stainless steel may also
be used, and the metals from which they are made
may be employed to exert an influence on the ultimate
color of the dye in the form of a mordant.

Mordants which are generally employed for the natu-
ral dyeing purposes are commercially available, com-
monly in the form of salts from metals such as tin,
chrome, iron, copper, and aluminum. These mordants
in descending order of relative toxicity are listed as
follows: chrome, tin, iron, copper, and aluminum.

Other types of mordants which are not metal mordants
are tannins, cream of tartar, baking soda and vinegar.
The later two serve to change the alkalinity and acid-
ity, respectively, of the dye ----- another property that
influences the final colour.

1.3.1 Alum (Aluminum Potassium Sulfate)
This is the most widely used mordant. It usually pro-
duces pale version s of the prevailing dye colour in the
plant. It is usually considered a neutral mordant, in
that it does not result in a colour that is appreciably
different than that of the dye bath. It is considered to
have good colour fast properties, though other mor-
dants result in even more colour fast shades. It is
commonly used in conjunction with cream of tartar,
which is thought to increase aluminum uptake and
protect the hand of wool fibres keeping them soft [7].

1.3.2 Copper (Copper Sulfate/Blue Vitriol/Bluestone)
This mordant is used to bring out the greens in dyes.
It will also darken the dye colors, similar to using tin,
but is less harsh. Copper is used to "sadden" colors, as
it tends to turn them more blue-green.  Yellows be-
come greens, and pinks become purples.  It can be
used as both an after-bath to adjust an alum-mordanted
color, or it can be used as a pre-mordant on its own.
In the pre-mordant case, it's typically used with citric
or acetic acid to aid solubility, create a favorable en-
vironment for protein fibers, and increase copper up-

DYEING
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take. Unlike iron, copper does not harshen protein fi-
bers. The colors dyed with copper are generally more
colorfast than those dyed with alum [7].

1.3.3 Chrome (Potassium Dichromate)
Chrome brightens the dye colors and is more com-
monly used with wool and mohair than with any other
fiber. Chrome is a mordant that tends to add a golden
hue to dyes, and is considered to be quite color fast.
In the presences of protein fibers, it is reduced from
its highly toxic hexavalent state (chrome-6) to a rela-
tively safe trivalent state (chrome-3), where it then
bonds with the fibers and becomes a mordant.  It is
typically applied as a pre-mordant with formic or tar-
taric acid.  Prior to dyeing, the crystals themselves and
mordanted yarn are light-sensitive, both should be
stored in dark places out of direct sunlight.  Chrome
has played an important historical role in dyeing very
dark and colorfast blacks in conjunction with logwood.
It is not used often now, due to health hazards [7].

1.3.4 Iron (Ferrous Sulfate/Copperas/Green Vitiol)
It dulls and darkens the dye colours. Using too much
of this mordant will make the fiber brittle. Iron can be
used as a mordant on its own, but it's generally used
as an afterbath, to modify color dyed on fiber that was
initially mordanted with alum.  It "saddens" color,
making it more greenish-brown.  Yellows become ol-
ive, and pinks become plummy purples.  Protein fibers
like wool are very sensitive to iron, and too high of
iron concentrations or exposure for too much time can
damage the fiber and/or make it have a harsh feel.
This is why iron is generally used as an after-bath
step, to modify color that has already been dyed using
alum as a mordant. Exposure can be easily controlled,
and the color is already fixed to the fiber with the
alum mordant [7].

1.3.5 Glauber salt (Sodium Sulfate)
It is used during natural dyeing to level out the bath
(used as leveling agent). It is also used in chemical
dye.

1.3.6 Tannin and Tartaric Acid
This is a must for cochineal. This mordant will expand
the cochineal colors. It is good mordant if tans or
browns are required. It gives dark shades. Wool pre-
mordanted with tannic acid tends to darken with age.
As Cutch, Myrobalan, Pomegranate, the bark of oak,
chestnut, tea, coffee and walnuts have high concentra-
tions of tannic acid, therefore they can be used as a
substitute.

1.3.7 Cream of Tartar
It is also used in some cases as additive to help in
getting evenness, and brightens the colour slightly.
Sometimes adding cream of tartar to the dye bath will
improve the colours developed, with chrome mordanted
fibre. The cream of tartar is to be added to the dye
bath before entering the fibre.

1.3.8 Tin (Stannous Chloride)
Tin will give extra bright colors to reds, oranges and
yellows on protein fibers. Using too much will make
wool and silk brittle. To avoid this, a pinch of tin can
be added at the end of the dyeing time with fiber that
was pre-mordanted with alum. Tin is not commonly
used with cellulosic fibers. Tin is considered to be a
generally neutral mordant, yet it brightens colours and
causes them to pop a bit. Drawback of tin is that (with
exception of cochineal reds) it is not considered to be
as light fast as alum. Overexposure of protein fibres to
high concentrations of tin or exposure over long time
periods can cause them to become damaged. Tin can
be used as a pre-mordant in a separate step, like alum,
though care must be taken to preserve the hand of the
fibre [7].

1.3.9 Calcium Carbonate
It is generally used with indigo powder for the Saxon
blue color. It can also be used to lower the acidity of
a dyebath.

1.4 Methods of applying mordants [5, 7]
There are three methods by which mordanting can be
done:
◆ Pre-mordanting (onchrome): The substrate is

treated with the mordant and then dyed.
◆ Meta-mordanting (metachrome): The mordant is

added in the dye bath itself.
◆ Post-mordanting (afterchrome): The dyed mate-

rial is treated with a mordant.
The type of mordant used changes the shade
obtained after dyeing and also affects the fastness
property of the dye. The application of mordant,
either pre-, meta- or post-mordant methods, is in-
fluenced by:

◆ The action of the mordant on the substrate: if the
mordant and dye methods are harsh (e.g. an acidic
mordant with an acidic dye), pre- or post-
mordanting limits the potential for damage to the
substrate.

◆ The stability of the mordant and/or dye lake: the
formation of a stable dye lake means that the
mordant can be added in the dye without risk of
losing the dye properties (meta-mordanting).

DYEING
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Dye results can also rely on the mordant chosen as the
introduction of the mordant into the dye will have a
marked effect on the final color. Each dye can have
different reactions to each mordant.

The dye lake is an insoluble molecule formed when
the complex of dye and mordant are combined, which
then attaches to the substrate. Mordants increase the
fastness of the dye since the larger molecule is now
bonded to the fiber. The type of mordant used can
change the colour of both the dye-plus-mordant solu-
tion and influence the shade of the final product.

2. Dangers of mordants
Most natural dyes are not particularly toxic in them-
selves, but they will not stick to fabric unless a mor-
dant is used. Mordants that are commonly used by
"natural" dyers today are metal salts, which vary from
slightly to deadly poisonous. Typically, a mordant is a
heavy metal. Heavy metals are extremely toxic, and
bad for the environment, as well.

Most recently, the term "heavy metal" has been used
as a general term for those metals and semimetals with
potential human or environmental toxicity. This defi-
nition includes a broad section of the periodic table
under the rubric of interest. If unrecognized or inap-
propriately treated, heavy metal exposure can result in
significant morbidity and mortality [9-10].

Alum is a relatively safe mordant that is often used
with natural dyes. It is any of several chemical com-
pounds based on aluminum, which (in spite of the
silly claims about Alzheimer's disease, which is not
caused by aluminum) is much safer than chromium
and other heavy metals. However, even alum has been
known to kill people! The fatal dose of alum is 30
grams for an adult; the fatal dose for a small child is,
of course, far less, depending on body weight, perhaps
as little as 3 grams. Doses that are too low to kill, may
still cause irritation or more serious health problems.
We should never be misled by descriptions of "food
grade alum". The fact that tiny amounts of alum are
used in pickles which are intended to be eaten in small
quantities does not show that alum is safe in dye-use
quantities. All mordants should always be kept well
out of the reach of children. Alum can be used safely
as long as small children or others who might be in-
clined to eat the materials are not present, and if the
material mordanted with alum is not given to babies or
others who might chew on the fabric. Alum is the
most popular mordant; though less toxic than the other

metal ions, it is an irritant, and may be harmful if
ingested [1]. The potash alum used by dyers is also
considered mildly poisonous.

Somewhat more dangerous mordants are copper (Cu-
prous sulphate) and iron (ferrous sulphate). Either can
be deadly, and should not be used around children, but
they are safe to use if all of the required safety precau-
tions/measures are followed. Iron is toxic in overdose
[according to the United States Food and Drug Ad-
ministration (FDA)], iron is the leading cause of poi-
soning deaths in children under 6, despite child-resis-
tant packaging), but it will not harm the environment
when disposed of. Iron is not only a mordant for other
dyes, but can be used as an interesting dye in its own
right, by applying bits of iron metal to fabric and al-
lowing them to rust. At least it does not poison the
ground if this mordant is poured out on it [11-12].

Chrome (Potassium di- or bi-chromate) mordant, in
contrast, will poison the ground, and it has caused
many serious injuries or deaths among workers ex-
posed to it. It is extremely toxic in nature. It is a
known human carcinogen. Chrome can produce very
bright yellows, but it is not worth the risk of cancer,
other illnesses, and even death. Chrome should not be
inhaled, and gloves should be worn while working
with chrome. Left over mordant water should be dis-
posed of at a chemical waste disposal site and treated
as hazardous waste [11-12].

Tin mordant is not recommended for beginning dyers,
but can be used with care. It is extremely toxic. Even
copper and iron mordants can be quite dangerous if
misused. (Iron is nutritionally necessary, but iron pills
are a major cause of accidental poisoning deaths among
children.) [1]. Copper and Chrome have been redlisted,
according to eco-standards, in terms of toxicity [6],
and the powders of these two metals, as well as tin,
can be deadly when consumed or inhaled.

Table 4.1 and 4.2 shows the health hazards or ailments
caused by some of the common mordants which are
used for natural dyeing.

DYEING
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Table 4.2: Textile mordants and health hazards [13-20]

Type of Other Names Ingestion Inhalation Skin Contact
Mordant hazards  hazards  hazards    Other Hazards

Alum Potassium Slightly toxic Slightly toxic Slightly toxic May cause irritation
Aluminum to moderately and allergies
Sulfate, toxic
Ammonium Alum,
Ammonium Aluminum
Sulfate

Copper Blue Vitriol or Highly toxic; Moderately toxic Slightly toxic May cause skin
Sulfate Bluestone causes vomiting, allergies, irritating

irritation to skin, eyes,
nose, throat

Cream
of Tartar Potassium Acid Moderately toxic Slightly toxic Slightly toxic Mildly irritating;

Tartrate  fatalities have
occurred from
ingestion of
large amounts

Ferrous Copperas or Green Moderately toxic Slightly toxic Slightly toxic Soluble iron salts
Sulfate Vitiol are slightly irritating

to skin, eyes, nose,
throat; can cause
poisoning

Oxalic -- Highly toxic; Highly toxic; Highly toxic; May cause shock,
Acid severe corrosion severe respiratory may cause collapse, possible

irritation corrosion convulsions, death

Potassium Potassium bichromate, Extremely toxic Extremely toxic Highly toxic; Probable carcinogen;
Dichromate chrome corrosive can cause fire in

contact with reducing
agents, solvents,
organic materials

Stannous Tin Chloride Moderately toxic Moderately toxic Slightly toxic Irritating to eyes,
Chloride mucous membranes

Tannin Tannic Acid Moderately toxic Slightly toxic Slightly toxic Possible carcinogen

Table 4.1: Common metal mordants and ailments/problems caused by them [9-10]

Metal Acute problems Chronic problems Toxic concentration

Chromium GI hemorrhage, hemolysis, acute Pulmonary fibrosis, No clear reference standard
renal failure (Cr6+ ingestion) lung cancer (inhalation)

Copper Blue vomitus, GI irritation/ vineyard sprayer's lung Normal excretion:
hemorrhage, hemolysis (inhaled); Wilson disease 25 µg/24 h (urine)

(hepatic and basal ganglia
degeneration)

Iron Vomiting, GI hemorrhage, Hepatic cirrhosis Nontoxic: < 300 µg/dL
cardiac depression, metabolic Severe: >500 µg/dL
acidosis

DYEING
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3. Measures to mitigate hazards of mordants
There are ways to use these mordants, however, with-
out endangering the environment with toxic wastewa-
ters or endangering dyers with toxic fumes or pow-
ders. When using commercially prepared mordants care
should be taken of how we use, store, and dispose of
them. It should be remembered that many of them are
toxic, especially if allowed to build up over a period
of time. To mordant with tin or copper, the natural
dyer can acquire a used tin or copper pot to boil the
fiber (and the dye yielding plants).  Aluminum and
cast iron pots, likewise, work in this capacity.  Copper
pennies or tubing can be added to a mordant bath.  A
handful of rusty nails, when boiled with a fiber, acts
as an iron mordant.  Potash alum (Aluminum potas-
sium sulphate) is not the only alum that will mordant
a fiber; pickling alum (Aluminum ammonium sulfate),
which can be found in pharmacies and grocery stores,
will also work, with even more yellowing effect.  Pick-
ling alum is considered safe enough to eat, and a spent
mordant bath can be discarded in the sink, added to
the compost, or fed to plants that require acidity in the
soil.  Cream of tartar, another food additive, can be
used in conjunction with alum, to soften the wool (alum
can cause fibers to become brittle).  Copperas (Fer-
rous sulfate) is used to acidify soils.  For most plants
soil acidification is unnecessary, but lowering the soil
pH is frequently required to grow plants such as blue-
berries, azaleas, and rhododendrons successfully [21].
Copperas powder can be used as an iron mordant,
although it is not as safe as pickling alum.  If copperas
is used, it is better not to inhale the fumes, but the
exhausted mordant water can be fed to the lawn, the
compost or acid loving plants without any hesitation.
Of all the mordants mentioned, alum is the most com-
monly used, and in the interest of sustainability, all
others could be eliminated.

4. Conclusion
Natural dyes are rarely low-impact, depending on the
specific dye and mordant used. Unmodified natural
dyes may have a significantly lower environmental
impact. Mordants (the substance used to "fix" the color
onto the fibre/fabric) such as chromium and copper
are very toxic and high impact.  The large quantities
of natural dyestuffs required for dyeing, typically equal
to or double that of the fiber's own weight, make natu-
ral dyes prepared from wild plants and lichens very
high impact. We should never assume that 'natural'
means safe. Toxicology of successful natural dyes needs
to be researched extensively and any chemical modi-
fication of the dyes may require new toxicology test-

ing. Life Cycle Assessment (LCA) is essential to make
any definite comment regarding eco-friendliness and
environmental impact of the natural dyes, the associ-
ated dye mordants and the dyeing process. When us-
ing natural dyes, we should be careful enough to re-
search the safety of the dyes and mordants. Of the
handful of mordants used during natural colour dye-
ing, alum is relatively safe and low impact, but that
too should be used very cautiously taking recommended
dose during dyeing.
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PEER REVIEWED

1. Introduction
The previous researches evidenced the finding that the
wooden portion of bamboo or neem exhibit enhanced
functional properties when they are converted into
charcoal. When the charcoals are utilized in textile
applications, particularly in fibre manufacture, the re-
sulting fabrics acquire certain important desired func-
tional properties like anti-microbial, health-care, mois-
ture absorption, wicking, etc. The use of bamboo-char-
coal fibres, yarns and fabrics has assumed importance
in recent times and it has been proved that bamboo-
charcoal fabrics exhibit excellent functional properties
such as anti-bacterial, wicking, healthcare, moisture
absorption, water vapour permeability, etc.

A previous study reveals the finding that the warmth
retention, vapour permeability and water-absorption
properties are improved in bamboo charcoal treated
polyester when compared with those of common poly-
ester knitted fabric [1]. Already bamboo-based char-

coal fibres are being used in textiles in countries like
Japan and China, to gain better thermal and breathing
properties and to reduce the development of odours
through sweating [2]. Such bamboo-charcoal textile
products are available only in certain parts of the world
and hence the cost is very high.

Neem is a natural, eco - friendly, multifarious tree of
the tropics available abundantly.  Its products are good
in providing antiallergenic, antidermatic, antifungal,
anti-inflammatory, antistatic, insecticidal, larvicidal,
spermicidal and other kinds of biological protection
[3]. Most of the parts of a neem plant such as leaves,
seed, bark, etc, in one form or the other provide cer-
tain functional characteristics such as anti-bacterial,
moisture and comfort related properties. Dubey, Harish
Kumar and Pandey observed that neem extracts are
widely used by the Indian farmers to protect cotton
crop from pests and fungi, and thus have potential as
antibacterial agents for textiles [4]. In another study, it
was revealed that the neem-chitosan composite treated
cotton fabric showed an increased antimicrobial activ-
ity [5].

Research work on neem has continued and as a result,
the neem-charcoal came into the limelight. A previous
study reports that the powder of neem leaves when
converted into activated carbon by chemical activation
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has a tremendous potential as an industrial low-cost
effective adsorbent [6]. In addition to the above, it was
observed that neem-charcoal has excellent adsorption
properties. Sutapa Chakrabarty et al. have found that
the neem-stem charcoal to be an efficient adsorbent
for purifying the contaminated drinking water [7].

In this context, it was of interest to researchers to
study the neem-charcoal on the lines of bamboo-char-
coal. Adsorption characteristics of Methylene blue were
analysed using activated neem carbon by using com-
mercial coconut shell adsorbent by Alau, et al. [8]. In
line with the charcoal particle researches, as a new
approach, an attempt has been made through this re-
search work, to prepare neem-charcoal particles in a
very small size, apply it on the 100% cotton fabric and
study the effect of the finish on the functional proper-
ties such as anti-bacterial activity, wicking, air perme-
ability and thermal resistance. The finished and con-
trol fabrics were tested for the properties mentioned
above. A comparison between the fabric treated with
neem-charcoal particles and the corresponding control
fabrics with reference to the properties was done to
predict the effect of neem-charcoal application on the
selected functional properties of 100% cotton fabrics.

2. Materials
2.1 Fabric
The commercially-available 100% cotton woven fab-
rics suitable for shirting was selected for this research
work. The constructional parameters of the fabric used
for this study are shown in Table 1.1. Warp and weft
densities were measured according to ASTM D3775-
03 standard using counting glass. Yarn linear density
and fabric weight per unit area (i.e) grams per square
meter (GSM) were determined as per the ASTM D1059
standard method. The fabric thickness was measured
using the ASTM D1777-96 (2002) test method.

Table 1.1: Constructional parameters of fabrics

Warp Weft Ends per Picks per Grams per Cover Thickness
Count Count inch inch square Factor (mm)
(Ne)  (Ne) meter

(GSM)

25 S 30 S 80 64 114 20.98 0.21

The cover factor was calculated using the formula,

Warp c f X Weft cover factor

Cloth cover factor = Warp cover factor + Weft cover factor -
         28

Where,

Warp cover factor = Ends per inch /   warp count in Ne

Weft cover factor = Picks per inch /   weft count in Ne

2.2 Neem charcoal particles - preparation and analy-
sis of particle size distribution
2.2.1 Preparation of Neem-charcoal
The required quantity of matured raw neem sticks were
cut into small pieces of size 0.7 cm × 0.7 cm × 10 cm.
They were dried in shade for a period of two weeks.
Since no previous references are available for the pro-
duction of neem charcoal, the procedure for the prepa-
ration of bamboo charcoal [9] is taken as a guideline
for producing the neem charcoal. In large scale pro-
duction the bamboo wood will be converted into char-
coal at a temperature of 8000C using a kiln. But for
our research work purpose which is done at a small
scale level, a simple method of producing charcoal
was adopted as per the literature survey in a previous
work [9]. The wooden pieces from the neem plant of
5 years or older were selected for this work. The fully
dried neem sticks were carbonised using a flash-and-
fire-point instrument. The fully dried neem pieces were
placed inside a metallic container and placed in the
instrument as depicted in Figures 2.1a and 2.1b. The
container is closed with a lid with small openings, to
create a low-oxygen environment inside the container
(condition required for charring the neem wood) and
also to allow smoke and gases to come out. Initially,
the temperature was set at 1200C and the speed of
carbonisation was observed to be slow. The tempera-
ture was then raised gradually from 1200C to 2600C.
After about 15 min, white smoke appeared to come
out. This lasted for about five minutes and then a
yellowish gas emanated from the container, signalling
the conversion of neem to neem-charcoal [9]. The
container was then removed from the instrument and
the neem-charcoal was allowed to cool at room tem-
perature. From the neem-charcoal pieces the charcoal
particles were prepared.
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Figure 2.1a: Dry neem sticks in container

Figure 2.1b: Container with lid-closed

2.2.2 Preparation of neem-charcoal particles
The neem-charcoal particles were produced at the
maximum possible small size with the help of a high-
energy ball mill using top-down method. The ball mill
consists of an air-tight bowl made up of tempered steel,
operated at a speed of 300 rpm. It also has balls and
a rotating supporting disc. The grinding bowl and the
supporting disc rotate in opposite directions, so that
the resulting centrifugal forces act alternately in one
direction and then in the opposite direction. During
the manufaturing process, the grinding bowl, the balls
in the mill and the material to be ground i.e. neem
charcoal pieces are acted upon by the centrifugal forces
due to the rotation of the grinding bowl and the rotat-
ing supporting disc. The frictional effect thus produced
reduces the neem-charcoal pieces eventually to par-
ticles [10]. The process of producing neem-charcoal
particles takes about 12 hr period of time at room
temperature.

2.2.3 Particle size and its distribution
The particle size of neem charcoal particles was pre-
dicted using Dynamic Light scattering (DLS) technique.
In this test, the particle size distribution of the powder

is determined by a laser diffraction method with a
multiple scattering technique. The neem charcoal pow-
der was dispersed in de-ionised water and kept in an
ultrasonic vibrator in order to get a homogenous solu-
tion. The experiment was carried out in computer
controlled particle size analyzer [ZETA Sizer Ver.6.32
(Malvern Instruments Ltd.)] to find out the particles
size distribution. The results show that the neem pow-
der micro particles measure the size 370.8 nm at 100
% intensity. It was also observed that the size of the
charcoal particle lies in the range from 310 to 420 nm.
The particle distribution is found to be prominent at
three Zeta potential levels. It was noted that the maxi-
mum count of the particles (250000) is observed at the
Zeta potential of - 14.7 mV and the zeta deviation is
found to be 5.33. The Zeta potential is noted to be
more prominent in the region from 0 to -35 mV.

2.3 Pre-washing the fabric
In order to remove the added impurities in the fabric,
it was subjected to pre-washing cum relaxation pro-
cess using the following recipe.

Non ionic detergent : 2 gpl
Temperature : 700C
Time : 20 min
MLR : 1:20

The pre-washed fabric was removed from the wash
tub at the end of the wash cycle, rinsed and dried at
room temperature. The washed cotton fabric sample
was then taken for further treatment such as applica-
tion with the neem-charcoal particles.

2.4 Application of neem-charcoal particles
The application of neem-charcoal particles on the fab-
ric was achieved in two stages, the first stage includes
the preparation of solution and the second stage in-
volves the treatment of the fabric with the neem char-
coal particle solution. The treatment of the cotton fab-
ric with neem particles was achieved by pad-dry-cure
process.

2.4.1 Preparation of neem particle solution
The neem particle solution was prepared using the
following recipe:

Solution concentration : 1% (w/v)
Flexible acrylic binder : 0.5%
Wetting agent : 1%
MLR : 1:20

De-ionised water is used for the preparation of char-
coal particle solution. The mixture of ingredients is
stirred by way of a mechanical stirrer for 10 min and
then shaken in an ultrasonic vibrator for 20 min to get
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a uniform, homogeneous dispersion of charcoal par-
ticles in the solution.

2.4.2 Application of finish
The application of neem-charcoal particles on the cotton
fabric was carried out in a padding mangle by giving
a 3-dip, 3-nip treatment, which means each fabric was
immersed in the particle solution for 5 min and then
passed through the mangle. The process was repeated
in this manner for three times. The wet pick-up of
fabric was determined by weighing the treated fabric
as it came out of the padding mangle, using the for-
mula: Wet pick-up (%) = 100 (W

2
 - W

1
)/W

1
, where

W1 is the  mass of fabric before padding and W
2
 the

mass of the fabric after padding. The wet pick-up of
the treated cotton fabric was found to be 90 %. The
neem charcoal particle treated fabric was dried in a
drying chamber at 900C for 10 min and then cured at
a temperature of 1200C for another 4 min in a curing
chamber.

2.5 Testing the fabrics for functional properties
The control and the neem charcoal particle treated
fabrics were tested for certain important functional
properties such as anti-bacterial, wicking, air perme-
ability and thermal resistance adopting the relevant
standard test methods.

2.5.1 Anti-bacterial property
The anti bacterial property of both the fabrics was
tested by following the Shake flask test adopting the
AATCC 100 1993 and JIS L 1902 test methods.
Swatches of finished and control fabrics already quali-
tatively tested for antibacterial activity were evaluated
quantitatively. Circular swatches of 4.8 ± 0.1 cm in
diameter were inoculated with the Gram positive bac-
terium S. aureus (ATCC 6538) and Gram negative
bacterium E. coli (ATCC 11230) test organisms. After
incubation the bacteria were eluted from the swatches
by shaking in known amounts of neutralizing solution.
The number of bacteria present in this liquid was
determined and the percentage reduction by the treated
specimen was calculated.

2.5.2 Wicking
The vertical wicking (longitudinal wicking) method,
based on AATCC test method 197-2011, is adopted for
testing the wicking property of the fabric samples. The
fabric samples were conditioned at standard atmo-
spheric conditions of 65±2% RH and 270C for 24 hr.
The test-specimens of fabrics of size 30 cm (warp-
way) by 1 cm (weft-way) were prepared. Each test-

strip was kept dipped in de-ionized water in a beaker
for a few hours, the submerged end being one cm in
the water. As the level of wicking rose with time in the
strips, the wicking heights were noted at time intervals
of 1, 5, 10, 20, 30, 40, 50 and 60 min. Ten test-strips
per fabric sample were evaluated thus and the mean of
the readings was taken as a measure of the vertical
wicking characteristic of the fabrics.

2.5.3 Air-permeability
The air-permeability of the fabric samples was tested
using ASTM D 737-2004 Standard Test method for
textile fabric by using FX3300 air-permeability tester.
For each sample ten readings were taken and their
average values were used for comparative analysis.

2.5.4 Thermal resistance
The thermal resistance of the fabric samples were
measured using an M259B Sweating guarded-hot-plate
instrument meeting the requirements of ISO
11092:1993. Four tests were carried out per sample
and the mean values were taken.

3. Results and discussion
The selected cotton fabric has been treated with neem
charcoal micro particles and the treated and control
samples were characterised for morphological struc-
ture and analysed for functional properties and are
presented and discussed below.

3.1 Characterization of finished fabrics - SEM Analy-
sis
Scanning electron micrographs of the control and fin-
ished fabrics were studied at a magnification of X500
to observe the extent of coating of neem micro par-
ticles on the fabrics.

Figure 3.1: (a) SEM Image of Control cotton fabric
at X50

0 magnification
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Figure 3.1: (b) SEM Image of Treated cotton fabric
at X500 magnification

SEM images of control and treated cotton fabrics are
shown in Figures 3.1a and 3.1b respectively. From the
figures it was evident that the neem micro particles
were well dispersed and show a good penetration and
coating on the finished fabrics.

3.2   Anti-bacterial property
The anti bacterial property of the treated and control
fabric samples are denoted by the % reduction in den-
sity of the bacteria which are tabulated in Table 3.1.

Table 3.1: Anti bacterial activity of control and
treated fabrics

Sr. Fabric Time % reduction in
No.  type       0th h     2nd h      density

E.coli S.aureus E.coli S.aureus
(OD)  (OD)  (OD) (OD) E.coli S.aureus

1 Control 1.658 1.879 1.658 1.879 0 0
fabric

2 Treated 1.658 1.879 0.049 0.113 97 94

fabric

From Table 3.1, it is evident that the % reduction in
density of E. coli with respect to cotton fabric is 0%
for control sample and 97% for treated sample. Simi-
larly, the % reduction in density of S. aureus with the
cotton fabric is 0% for the control sample and 94% for
treated sample. These results reveal the finding that
the neem charcoal particles treatment has a very good
anti-bacterial activity on 100% cotton fabric. This find-
ing is attributed towards the reason that the neem
charcoal is naturally having action against the growth
of bacteria on textile substrates [4, 5].

3.3 Wicking
The mean wicking values of the treated and control
fabric samples are presented in Table 3.2.

Table 3.2: Wicking of control and treated fabrics
(capillary rise in mm)

Sr. Fabric 1 5 10 20 30 40 50 60
No. type min min min min min min min min

1 Control 24 64 84 103 110 114 117 123

2 Treated 35 66 80 95 103 109 110 112

It is observed that the increase in capillary rise is 11
mm for treated cotton fabric compared to the control
fabric after 1 min. After 5 min, the corresponding
increase is 2 mm and after 10, 20, 30, 40, 50 and 60
min, there is a drop in capillary rise to the extents of
4 mm, 8 mm, 7 mm, 5 mm, 7 mm and 11 mm respec-
tively. Thus there is a rapid increase in capillary rise
at the initial stages up to 5 minutes and an overall drop
of 11 mm after 60 minutes for the treated cotton fabric
compared with the control fabric. It is interesting to
note that the finished fabrics exhibit rapid wicking
initially, around time periods 1-8 minutes. The neem-
charcoal particles, distributed across the fibre surface
can be expected to aid wicking initially and releases
water quickly in the treated fabrics. This phenomenon
can be attributed towards the reason that the pores
present in the porous structure of neem charcoal give
space for accommodating water, increasing the water
absorbency resulting in quick wicking in the initial
stages. Afterwards, due to the heat-stored action of
carbon element present in the charcoal as revealed in
one of the previous work [1] might help the treated
fabric to release the water quickly to the atmosphere
thus decelerating the wicking.

3.4 Air permeability
The mean values of air permeability of the treated and
control fabric samples are presented in Table 3.3.

It is clear from Table 3.3, that there is a decrease in
the air permeability of the treated cotton fabric. The
treated cotton fabric showed a decrease in the air per-
meability value of about 14.4 accounting for 35.38%
reduction. It is very likely that the presence of char-
coal particles distributed across the fibre surface par-
tially blocks the pores in the fabric in addition to the
increased drag on the air passage, resulting in an over-
all decrease in the air permeability.
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Table 3.3: Air permeability and Thermal resistance
values of fabrics

Sr. Property Control Treated
No. sample sample

1 Air permeability (cc/cm2/sec) 40.7 26.3

2 Thermal resistance (K.m2/W) 0.0182 0.0204

3.5 Thermal resistance
It is also noted from Table 3.3 that, there is an increase
in the thermal resistance of the treated cotton fabric
when compared with the control cotton fabric. The
increase is about 0.0022 K.m2/W accounting to the
extent of 12.09%. The increase in thermal resistance
may also be regarded as a warmth retention property,
an important attribute in fabric comfort.  The increase
in warmth retention function of the treated fabrics may
be attributed to the heat-storing propensity of carbon
element present in the charcoal [1]. The small increase
in the thermal resistance of the treated cotton fabric
exhibits thus there was a proportionate decrease in the
thermal conductivity.

4. Conclusion
Neem-charcoal particles coating on the 100% cotton
fabric causes an appreciable increase in fabric wicking
up to about five min. of contact with water, but there-
after shows a gradual decrease up to 60 min. The
charcoal particle application on the cotton fabric re-
duced the air permeability to the tune of around 35%.
The neem-charcoal application causes a slight increase
in the thermal resistance of the fabric after the neem-
charcoal finish; the thermal conductivity of the fabric
would thus be slightly lower. On the whole, fabric

wicking tend to initial increase followed by a decrease
due to the neem-charcoal finish whereas the thermal
resistance shows only a very slight increase. The fab-
ric air-permeability decreases with the charcoal par-
ticle treatment on 100% cotton fabric.
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1. Introduction
Polymers are able to replace more traditional engi-
neering materials such as metals on account of their
many desirable physical and chemical characteristics
like high strength to weight ratio, resistance to corro-
sion and their relative low cost. However, fundamental
differences between polymers and other engineering
solids have also created numerous important technical
challenges. An important example is the characteris-
tics low surface energy of polymers and their resulting
intrinsically poor adhesion. Since adhesion is funda-
mentally a surface property, often governed by a layer
of molecular dimensions, it is possible to modify the
near-surface region without affecting the desirable bulk
properties of the materials [1]. The different methods
were developed to modify polymer surfaces for im-
proved adhesion, wettability, printability, dye uptakes,
etc. These include mechanical treatments, wet-chemi-
cal treatments, exposure to flames, and plasma treat-
ments. A basic objective of any such treatment is to
remove loosely bonded surface contamination and to
provide intimate contact between the two interacting
materials on a molecular scale. [2].

Modification of polymer surfaces by plasma treatment
have many advantages and overcomes the drawbacks

of the other processes mentioned above. Cold plasma
technologies have found extensive application in ma-
terial processing for over 30 years and they are now
widely used in the manufacture of semiconductors,
magnetic media, and for metal coating etc. The suc-
cess of these techniques is related to their ability to
change the surface properties of a material by physical
or chemical modification of its most external layers
(#1mm) without modifying its bulk characteristics. The
most commonly accepted model of plasma technology
is Corona treatment on surfaces of substrates. It is also
possible to prepare bicomponent composites from in-
compatible polymers by Corona treatment [3]. Further
effective functionalizations of PET fabrics can be
achieved by Corona and Nano Silver treatment [4].
Corona energy breaks the molecular bonds on the
surface of non-polar substrates and the broken bonds
then recombine with free radicals in the corona envi-
ronment to form polar groups on the film surface [5].
By virtue of which, free valences are formed. The free
valences are then able to form carbonyl groups with
the atoms from the ozone created by the electric dis-
charge which provides the improved adhesion. The
adhesion is further enhanced by the cleaning effect of
the ozone by oxidation on the surface of the material.
The sterilizing capabilities of one atmosphere uniform
glow discharge plasma operating at atmospheric pres-
sure in air have also been reported. The strength of
synthetic material during corona treatment is not af-
fected because the bulk of the treated polymer (like
polyester) fiber remains unaltered. [6-9]
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Synthetic materials such as polyester contain long
homogeneous molecular chains that form a strong
material. So the effect of cold plasma towards such a
strong surface is really an interesting phenomenon of
the polyester surface.  In this experiment, an attempt
has been made to study the various properties like
wickability, strength, dye uptake behavior, GSM and
absorbency of the polyester fabric when it undergoes
cold plasma treatment.  Low-pressure devices, such as
radio frequency (RF) powered plasma, provide greater
stability and uniformity but generally require more
handling of the textile materials through the vacuum
system than corona discharges at atmospheric pres-
sures.

2. Materials and Methods
2.1. Material
100% Polyester woven fabric of 85.7 GSM was used.

2.2. Plasma treatment
Polyester fabrics were subjected to corona air treat-
ment at atmospheric pressure using a commercial de-
vice, made up by Eltech Engineers, Mumbai. Sample
size of 30cm × 100cm was passed between backing
roller (the electrode roll covered with silicon coating)
and grounded electrode roll running at a speed of 1 m/
min. The distance between electrodes was adjusted
with air gap adjusters at both sides of the electrode.
Corona plasma was generated within the air gap be-
tween the grounded electrode roll and backing roller.
The details of plasma generated are as follows.

a. Discharge gas: Oxygen
b. Gap between electrodes:  10mm
c. Electrode voltage: 1000Volt
d. Supply power frequency: 50Hz
e. Discharge power: Voltage x Current

2.3. Measurement of Weight of fabric, D 3776 - 96
(Reapproved 2002)
Each sample was weighed prior to plasma treatment
and after plasma treatment using an Explorer microbal-
ance to determine the change in weight in percentage.

2.4. Measurement of Water absorbency -AATCC Test
Method 79-2007
The water absorbency or horizontal wicking was mea-
sured according to AATCC Test Method 79-2007.

2.5. Measurement of wickability
This test method measures the height at which the
water will wick-up to cut edge of fabric. Sample is
conditioned in atmospheric conditions for textiles. The

test sample of 2.5 cm wide x 10 cm long dimension is
submerged in de-ionized water.

2.6. Tensile Behavior
Sample was tested before and after plasma treatment
to determine the effect of plasma treatment on the
mechanical strength by ASTM D 5035-95 method.

2.7. Measurement of colour strength
High temperature (HT) Beaker dyeing machine was
used for dyeing of untreated and plasma treated poly-
ester fabric. Polyester fabrics were dyed for 1.5% shade
with Foron D.Blue RD-E (Clariant) disperse dye keep-
ing material to liquor ratio 1:20 in the HT dyeing
machine. The pH of dye bath was maintained at 4.5-
5 by using acetic acid. Samples were introduced at
room temperature and the bath temperature was raise
to at 1300C at the rate of 20C/min , Dyeing was carried
out at 1300C for 30 min. After the dyeing the samples
were subjected to reduction clearing treatment with
2gpl NaOH and 5gpl Sodium hydrosulphite at 600C
for 20 min. samples were then dried.

Color measurements were performed on a Macbeth,
Color Eye, CE-3000 spectrophotometer using
CIEL*a*b* equations at D65/10°. Prior to testing,
samples for color measurement were conditioned.

3. Results and Discussion
3.1. Effect of plasma Intensity on Fabric GSM
Figure 3.1 shows the effect of plasma intensity on
weight (GSM) of the fabric. The weight loss of plasma
treated materials is observed as plasma intensity in-
creases, the weight loss may be due to the fact that
plasma treatment has the etching effect on the surface
of the fabric, thereby removing some fibre materials
from the surface [6, 7]. When polyester fabric is treated
with 2 ampere plasma intensity the weight loss ob-
served is 3.1%.

Figure 3.1: Effect of plasma intensity on fabric GSM
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3.2. Effect of number of passes through plasma on
fabric GSM
Figure 3.2 shows the effect of number of passes through
plasma on the weight (GSM) of fabric. In this work
fabric was passed at speed of 1m/min through plasma
intensity of 1 ampere with varying the numbers of
passage from one

Figure 3.2: Effect of number of passes through plasma
on fabric GSM

to three. Negligible weight loss of plasma treated
materials is recorded as the number of passes of fabric
through plasma increases [7]. After three passages, only
4.3% loss in GSM of polyester fabric has been ob-
served. The weight loss may be due to the removal of
some fibre materials from the surface.

3.3. Effect of plasma Intensity on Absorbency
Figure 3.3 shows the effect of plasma intensity on
water absorbency and spreading on fabric. It has been
observed that as the plasma intensity increases the
absorbency of plasma treated material also increases.
Plasma treated polyester takes only 4 sec for the water
to spread over an area of 2 cm² while untreated poly-
ester takes 12 sec. The reason may be due to the gen-
eration of hydrophilic groups on the surface of the
treated polyester fabric [8].

Figure 3.3: Effect of plasma intensity on
fabric Absorbency

3.4. Effect of number of passes through plasma on
Absorbency
As the number of passes of fabric through plasma
increases, the absorbency of plasma treated material
also increases which is shown in Figure 3.4.

Figure 3.4: Effect of number of passes through plasma
on fabric absorbency

3.5. Effect of plasma intensity on Wickability of Poly-
ester
Figure 3.5 shows that, as the plasma intensity increases
the wickability of plasma treated material also in-
creases. Plasma treated polyester in 2 ampere plasma
intensity takes only 10 min for the water to reach over
a height of 2.5 cm x 9 cm while untreated polyester
takes 30 min. This steep diminution of the wickability
in treated samples compared to the untreated polyester
behaviour shows the strongly increased wettability
induced by the air-corona even after such short treat-
ment times. This behaviour may be due to strong sur-
face oxidation and the generation of hydrophilic groups
which are expected to assist absorption and wicking of
water [9].

Figure 3.5: Effect of plasma intensity on wickability
of polyester

3.6. Effect of number of passes through plasma on
wickability of polyester
Figure 3.6 shows the effect of number of passes through
plasma on wickability of polyester fabric. As the num-
ber of passes through plasma treatment increases the
wickability of plasma treated material also increase.
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Figure 3.6: Effect of number of passes through plasma
on wickability of polyester

3.7. Effect of plasma intensity on strength of polyes-
ter.
In the case of non uniform atmospheric pressure plas-
mas, the presence of filamentary micro discharges also
create surface features, however, such features are much
larger in dimensions  and results in physical damage
of the fibres to a large extent. They also cause partial
melting of the thermoplastic textile substrates. The large
scale damage of the surface seriously deteriorates the
mechanical strength of the plasma-treated samples.
Therefore, mechanical properties of the treated samples
were evaluated to ensure the quality of atmospheric
pressure glow plasmas [10]. Figure 3.7 and Table 3.1
shows the effect of plasma intensity on warp and weft
wise tensile strength of polyester fabrics. In this work
plasma intensity varied from 0.25 to 2.0 ampere. Neg-
ligible strength loss of plasma treated material is re-
corded as the plasma intensity increases. In case of
polyester fabric when treated with 2 ampere plasma
intensity, the warp wise and weft wise tensile strength
loss observed are 7% and 7.78 % respectively. Such
loss in tensile property may be due to the damage of
some fibres during plasma treatment and the removal
of some fibres from the surface as a result of etching
effect [11].

Table 3.1: Plasma intensity effect on
strength of polyester

Sr. Plasma Intensity Fabric strength (kgf)

No.  (Ampere) Warp Weft

1. Untreated sample 32.28 22.23

2. 0.25 31.75 21.99

3. 0.5 30 22.04

4. 1 30.14 21.57

5. 2 30 20.5

Figure 3.7: Effect of plasma intensity on
strength of polyester

3.8. Effect of number of passes through plasma on
strength of polyester
Figure 3.8 shows the effect of number of passes through
plasma on warp and weft wise tensile strength of
polyester fabric. In the present work fabric are passed
through plasma intensity of 1 ampere and speed of 1
m/min, by varying the numbers of fabric passage i.e.
once, twice and thrice. When polyester fabric was
passed thrice

Figure 3.8: Effect of number of passes through plasma
on strength of polyester

through plasma intensity of 1 ampere and speed of 1
m/min, an amount of 11% and 9 %  loss in tensile
strength has been found in the warpwise and weftwise
respectively. Such loss in tensile property may be due
to the damage of some fibres during plasma treatment
and the removal of some fibers from the surface as a
result of etching effect [12-15].

3.9. Effect of plasma intensity on dyeability of poly-
ester
Figure 3.9 shows the effect of plasma intensity on
colour strength of fabric. As the plasma intensity in-
creases the colour strength of plasma treated material
also increases. It is observed that in the case of un-
treated dyed polyester the colour strength is 100 %
whereas; it is 118% for the dyed polyester fabric treated
with 2 ampere intensity plasma. This may be due to
decrease in reflectivity of the surface as a consequence
of the formation of micro/nanocrater by etching of
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treated surface [15, 16]. The reason is the modifica-
tion in crystallinity of the external layer of fibres or
increase in surface area brought about by ion bom-
bardment or increase of polar interactions between
polymer and dyes or creation of active sites [16].
Figure 3.9: Effect of plasma intensity on dyeability of
polyester

3.10. Effect of number of passes through plasma on
dyeability of polyester
Figure 3.10 shows the effect of number of passes
through plasma on colour strength of fabric. As the
number of passes through plasma increases the colour
strength of plasma treated material also increases. It is
observed that in the case of untreated dyed polyester
the colour strength is 100% whereas; it is 110% for
the dyed polyester fabric.

Figure 3.10 Effect of number of passes through
plasma on dyeability of polyester

treated with three time passes and 1 ampere intensity
plasma. This could be attributed to a decrease in
reflectivity of the surface as a consequence of the
formation of micro/nanocrater [16-18, 22]. It may be
due to modification in crystallinity of the external layer
of the fibres  or increase in surface area brought about
by ion bombardment, or increase of polar interactions
between polymer and dyes, or creation of active sites
and also due to increase in free volume [19-21].

4. Conclusions
The plasma-treatment with air-corona of polyester
woven fabric under various conditions has been done
successfully which significantly improve the hydro-
philic behavior of polyester fabric. Increase in plasma
intensity by increasing ampere yielded a higher hydro-
philicity. Increasing the plasma treatment time by in-
creasing number of passes of fabric through plasma,
improves the hydrophilicity and wicking behaviour of
polyester fabric. The increase of the hydrophilicity of
the woven polyester  after the air-corona plasma treat-
ment was achieved due to the generation of oxygen-
containing polar C-O and O-C=O groups on the sur-
face. Further, as the plasma intensity and number of

passes of fabric through plasma increased, loss in
weight and tensile strength of plasma treated materials
is observed. However these losses are negligible.
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1. Introduction
Plasma treatment of textile is an emerging science that
has potential replaces many of the existing wet chemi-
cal processes either partially or fully. It has also poten-
tial for better product development at lower cost by
applying plasma treatment as a pre or post operation
in the existing textile processes. Plasma is a partially
ionized gas composed of many types of species, such
as positive and negative ions, electrons, neutrals, ex-
cited molecules, photons and UV light [1]. Plasma is
also considered as fourth state of matter. Matter within
the universe is most commonly found in the form of
plasma rather than solid, liquid or gases. Approximately,
99% of the matter present in the universe is composed
of plasma. Plasma can exist over a wide range of tem-
perature and pressure. The lightening bolt and solar
corona are the examples of plasma present in nature.
Man-made plasmas are also available in various de-
vices, such as fluorescent lamps, television, neon signs,
welding arcs, gas lasers and plasma reactors [1, 2].
Plasma can be categorized either as low pressure or
atmospheric pressure depending upon the pressure
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inside the plasma reactor. Plasma can be produced by
coupling energy to a gaseous medium through several
means, such as thermal ionization at high tempera-
tures, chemical, radiant, or electrical discharges by
applying electrical signal with frequency ranging from
zero (DC) to radio frequency (AC). An alternating
current (AC) with a high frequency power supply helps
to dissociate various gaseous molecules into a collec-
tion of ions, electrons, charge-neutral gas molecules
and other species [1, 3].

Cold plasma seems to be a promising technology for
wet chemical processing of textiles in a dry state with-
out using water and could address environmental pol-
lution. The emerging plasma technology can be uti-
lized to impart different value added functionalities in
textiles such as water, stain and oil repellent, hydro-
philic, antimicrobial, flame retardant, UV protective,
dirt- repellent, antistatic, and electromagnetic shield-
ing radiation by modifying the fibre surface at nanom-
eter level [3-8]. Non-polymerizing gases such as O

2
,

N
2
, H

2
, He and Ar have mainly been used for improv-

ing hydrophilic property and colouration of natural and
synthetic fibres [9-14].

Low pressure plasma technology has been extensively
studied in last few decades for such modifications;
however, the process technology has not been com-
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mercialized in textiles due to its inherent limitations in
the sample size, batch processing and operation at low
pressure. Atmospheric pressure cold plasma is a new
class of plasma that can overcome the limitations of
low pressure plasma and is being explored for similar
industrial applications in textile in a continuous man-
ner [1, 3].

However, several challenges associated with atmo-
spheric pressure plasma generation and stabilization
for carrying out "in - situ" plasma reactions with tex-
tile substrates have to be addressed before its success-
ful use in industry in addition with washing durability
of the imparted finish. Atmospheric Plasma can modify
the surface of textile at nano - meter level, hence bulk
physical and chemical properties remain unaltered.
Plasma processing of polymer is carried out in dry
state; hence adoption of such technology would help
to develop superior quality products, while addressing
the environmental issues. It would also help to save
large amount of precious water used in wet chemical
processing of textile.

2. Factors affecting plasma treatment
The effectiveness of plasma treatment depends on (1)
nature of gas used (2) flow rate (3) system pressure
(4) discharge power (5) duration of treatment (6) age-
ing of plasma-treated surface and (7) temperature
change during the plasma treatment.

3. Atmospheric pressure plasma
Atmospheric pressure non-thermal plasmas have the
economic potential and operational advantages over
the low pressure plasma technology. It can be easily
integrated with the existing textile processes. Atmo-
spheric pressure plasma, which is also called non-ther-
mal plasma, may be obtained by a diversity of electri-
cal discharges, such as corona discharge, micro hollow
cathode discharge, plasma jet, gliding arc discharge,
one atmosphere uniform glow discharge, dielectric
barrier discharge, and plasma needle [15].Various types
of atmospheric pressure plasmas are also discussed
below [16, 17].

3.1. Corona discharge
Corona discharge is the characteristic of an asymmet-
ric electrode pair, and results from the electric field
that surrounds inhomogeneous electrode arrangements
powered by a continuous or pulsed DC/AC voltage. In
a highly non-uniform electric field such as point, plane
gap or wire cylindrical gap, the high electric field near
the point electrode when exceeds the break-down

strength of the gas, weakly ionized plasma is created.
The plasma usually exists in a region of the gap ex-
tending about 0.5 mm out from the metal point. In the
drift region outside this volume, charged species dif-
fuse towards the planar electrode and are collected.
The important large-scale application of corona dis-
charge is in electrostatic precipitators that are used for
dust collection in many industrial exhaust gases. They
are also used in activation of polymer films used in
packaging industry and production of ozone gas.

3.2. Atmospheric pressure plasma jet (APPJ)
The atmospheric pressure plasma jet consists of two
concentric electrodes through which a flow of the
mixture of helium, oxygen or other gases is provided.
The inner electrode is coupled to 13.56 MHz RF power
at a voltage between 100-250 V and the outer elec-
trode is grounded. The discharge gets ignited by ap-
plying RF power and operates on a feed stock gas that
flows between the outer grounded cylindrical electrode
and a central electrode, thus producing a high velocity
effluent stream of highly reactive chemical species.
Plasma jet exits through the nozzle, where it is di-
rected onto a substrate and utilized in downstream
processing as shown in Figure 3.1. Under typical op-
erating conditions, the gas velocity is about 12 m/s,
and the gas temperature of the discharge is as low as
50°C, allowing it either to treat delicate materials
without causing any damage or the temperature as high
as 300°C allowing more aggressive treatment. The
applications range from etching polyamide, tungsten,
tantalum and silicon dioxide as well as to deposit sili-
con dioxide film by plasma assisted chemical vapor
deposition [17].

Figure 3.1: Schematic of atmospheric
pressure plasma jet

3.3. Dielectric barrier discharge (DBD) plasma
Dielectric barrier discharge, also referred as silent dis-
charge, is a specific type of AC discharge that pro-
vides strong thermodynamic, non-equilibrium plasma
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at atmospheric pressure and at moderate gas tempera-
ture. It is produced in an arrangement consisting of
two parallel flat electrodes. Among them, at least one
electrode is covered with a dielectric plate placed in
the current path between the metal electrodes as shown
in Figure 3.2. Due to the presence of capacitive cou-
pling, time varying voltages are needed to drive a
displacement current in the DBD. Since the electrode
and the discharge gas are separated by a dielectric
barrier, electrode etching and corrosion are eliminated.
An AC voltage with amplitude of 1-100 kV and RF
frequency is applied to ignite DBD plasma. The gap
between the electrodes is kept in the range of <1 mm
to several mm and they are operated at approximately
atmospheric pressure to generate self-sustained non-
equilibrium electrical discharges.

Figure 3.2: Schematic of DBD plasma treatment of
textile in a continuous manner

In the common form of DBD discharge, the plasma is
composed of many short living micro-discharges, which
are chaotically distributed over the electrode surface.
Each micro-discharge consists of an almost cylindrical
plasma channel of about 100 mm in radius and spreads
into a large surface discharge of the dielectric mate-
rial. In the second type, the plasma appears as a glow
discharge, and is initiated as a Townsend discharge. A
large number of seed electrons are necessary to turn
on the discharge through a Townsend breakdown. Being
non-equilibrium, DBD exhibits electron energy much

higher than that of the ions and neutral species. DBD
plasma is used in the plasma-assisted chemical vapour
deposition of polymers, surface etching, activation of
polymeric films, textile and plasma polymerization [18
- 19].

3.4. One atmosphere uniform glow discharge plasma
(OAUGDP)
The one atmosphere uniform glow discharge plasma
(OAUGDP) is produced by applying a kHz electric
field between two parallel metal electrodes. The elec-
tric field required to initiate the OAUGDP is 8.5 kV/
cm for air well below the DC electric field for spark-
ing. Both electrodes may be covered with quartz, pyrex,
alumina or glass insulating plates. The thickness of
which varies from 1-3 mm. The exposed samples are
placed on the lower electrode. Working gas enters from
one side of the reactor and flows out from the other
side. The OAUGDP reactor is normally uniform with-
out filamentary micro discharges, if the proper combi-
nation of discharge gap, RF driving frequency and rms
voltage are selected to maintain the ion trapping.

3.5. Micro hollow cathode discharge (MHCD) plasma
Micro-hollow cathode discharges are direct current,
high-pressure plasmas formed between a cathode with
a pin-hole and an anode of arbitrary shape separated
by a thin layer of a dielectric material. The thickness
of the electrode material and the dielectric layers is in
the range of 100 mm, while the hole diameter varies
between 100-200 mm. The gas flows from the cathode
side and pushes the MHCD plasma axially out of the
microhole, forming a microplasma jet.

By applying a high voltage (typically several hundreds
of volts) between the two electrodes, one can initiate
a stable glow discharge at an atmospheric pressure
localized inside the holes. It is known that many gas
discharge parameters scale as the product of pressure
and characteristic length, pd, and therefore high pres-
sure operation leads to a very small scale. Table 3.1
compare the electron energy, electron density, break
down voltage etc for the various kinds of plasma.
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4. Plasma Processing of Textile
It is well known that during wet chemical processing
of textiles, industries consume large quantity of water
and generate huge effluent. The cost of the final prod-
ucts also increases due to multiple numbers of drying
of wet textiles. Of late, due to increase in environmen-
tal awareness and effluent norms, textile industries are
slowly moving towards implementation of environment
friendly low water based technologies such as digital
printing, spray, foam finishing, super critical fluids,
solvent processing etc. They are also using eco-friendly
chemicals and agents such as natural dyes, enzymes
and plant extracts for textile processing and finishing.
In this context, cold atmospheric plasma seems to be
a promising cost effective environment friendly tech-
nology for wet chemical processing of textiles. Atmo-
spheric pressure cold plasma can overcome the limita-
tions of low pressure plasma technology and is being
explored for similar applications; hence, it is becom-
ing popular in the research community for commercial
exploration in textile and allied sectors. Atmospheric
pressure plasma is a new category of plasma and sev-
eral challenges associated with plasma generation for
carrying out in-situ plasma reactions with textile sub-

strates have to be addressed before its successful in-
line integration with the existing processes.

Figure 4.1: Applications of cold plasma in textiles

Surface modification with a desired functionality is
produced by selecting the appropriate plasma param-
eters and the ratio of carrier to precursor molecules.
Fragmentation of precursor molecules followed by
reaction of plasma with textile fibres is the best way

Table 3.1: Comparison of various types of atmospheric plasma

Parameters Corona DBD APPJ Atmospheric Low pressure
Discharge glow MHCD  Discharge

Method and Type Sharp pointed Dielectric barrier RF capacitively DC glow with Glow plasma
electrode covers the coupled micro hollow and

electrodes cathode electrode capacitively/
capacitively/
inductively
coupled

Excitation Pulsed DC/AC AC or RF RF 13.5 MHz DC DC / Low RF
or High RF
(13.56 MHz)

Pressure (bar) 1 bar 1 bar 1 bar 100 bar 1 - 10-3 Pa

Electron energy (eV) ~5 1 - 10 1 - 2 ~ 1 5

Electron density/cm-3 109-1013 1012-1015 1011-1012 5×1014 108-1013

Breakdown 20-50 5-25 0.05 - 0.2 0.4-0.7 0.2-0.8
voltage (kV)

Scalability & Yes Yes Yes Yes No
Flexibility

Tmax Temp T (K) Ambient temp. Ambient temp. 400 1700-2000 in air 425
to 600  & 400 in neon

Gas mostly used Air N
2
, O

2
, He, Ar Rare gas / Krypton/ Argon,

Air Helium(He) Rare gas Halides  Xenon
Argon(Ar)
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of nano-scale surface engineering of textiles to de-
velop value added technical, apparel, smart and home
textiles. Plasma reaction is a complex process involv-
ing both constructive and destructive type of uncon-
trollable reactions. Plasma reaction at atmospheric
pressure is still more challenging due to the presence
of high density ions, electrons, excited particles and
readily availability of reaction inhibitors, such as at-
mospheric air and oxygen. Surface modification of
textiles using plasma generally takes place in dry con-
ditions. There is no requirement of any prior treatment
to swell the fibres in organic, aqueous or alkaline
solvents. The changes in properties induced by plasma
treatment are therefore restricted to the surface and
any damage to the bulk of the fibre is very unlikely.
From the physical point of view, roughening of fibre
surface as seen by atomic force microscopy is respon-
sible for changes in the coefficient of friction, top
cohesion, spinnability of fibres, increase in felting
resistance of wool, and yarn strength. From the chemi-
cal point of view, fibre surface oxidation and its inter-
action with precursor molecules are the main factors
responsible for improving various functional proper-
ties of plasma treated materials [1, 3, 8].

Application of different kind of plasmas in various
textile processes is summarized in Table 4.1.

Plasma treatment offers several commercial advantages.
One of these advantages is that the process does not
require the use of water or an organic solvent as a

medium, which a necessity for many conventional wet
coating processes. Plasma treatment, therefore, can be
considered a dry, clean technology, operating in a closed
system. A unique feature of plasma modification is
that the surface structure of the polymer can be selec-
tively modified for a specific application without af-
fecting the bulk properties of the polymer. The chal-
lenge with plasma surface treatment is that the choices
and capabilities are expansive [20]. The surface speci-
ficity of plasma modification makes it difficult to
explain the nature of the chemical changes with con-
ventional techniques.

5. Hydrophobic Finishing of Textile
Hydrophobic textiles are important in many applica-
tions because liquids are around us in the form of rain
water, food, beverages, chemical and pesticides. Un-
avoidable interaction of these liquids with textile cause
unwanted wetting, staining or chemical contamination
of textile. The hydrophobic functionalization of tex-
tiles helps to protect both the textiles and its user from
physical and chemical staining by enabling the liquids
to roll-off leaving the underlying material unchanged.
Hydrophobic finishing of cotton textile was studied by
treatment with siloxane or perfluorocarbon plasma.
Hexamethyldisiloxane derived plasma polymers are
used for the hydrophobic finishing of cotton textiles
leading to a smooth surface showing water contact
angles up to 1300 without changing its water vapour
transmission rate [21].

Table 4.1: Various Application of Plasma on Textile Material

   Application     Textile Material Treatment

Hydrophilic finish PP, PET, PE, Wool, Silk Oxygen, air, helium, argon, nitrogen plasma and mixture
in various combinations

Hydrophobic finish Cotton, P/C blend Siloxane, hydrocarbon and fluorocarbon plasma

Antistatic finish PET, Nylon, Wool Plasma consisting of dimethyl silane, He and air plasma

Reduced felting Wool Oxygen, air, helium plasma

Wrinkle resistance Cotton Nitrogen, siloxanes, argon plasma

Improved dyeing PET, cotton Dichlorodifluoromethane, ethylenediamine, oxygen, air

Bleaching Wool Oxygen plasma

UV protection Cotton/PET HMDSO

Flame retardency PAN, Cotton, Rayon Plasma containing phosphorus, silicone dioxide

Antimicrobial finish PET He/Oxygen with GMA
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Figure 5.1: Conversion of hydrophilic cotton to
hydrophobic cotton by plasma treatment.

Plasma polymerization with a gaseous hydrocarbon
monomer like methane (CH

4
), ethylene (C

2
H

4
) or acety-

lene (C
2
H

2
) can deposit film-like coatings of cross-

linked amorphous hydrocarbon layers, which show
hydrophobic properties [22]. Plasma treatments using
CF

4
 and C

3
F

6
 on cotton denim fabrics in low-pressure

plasma were found to increase the surface hydropho-
bicity as indicated by the increasing contact angle. For
cotton, the contact angle changes from 30° for the
untreated sample to 900-1500 for the plasma treated
sample depending upon the pressures in the reactor
and treatment time. Overall hydrophobicity of treated
desized denim fabrics was found to be higher than that
of treated sized denim fabrics, indicating that the siz-
ing on the denim fabric play a role in determining
surface wettability even after fluorination in a CF

4
,

and C
3
F

6
 plasmas treatment [23]. The CF4 plasma gives

the PET (polyethylene terephthalate) surface, a struc-
ture like Teflon with very high water repellence, when
the contact angle increased from 1050 to 1200-1550.
However, the O

2
 plasma treatment can only increase

the surface hydrophilicity of the sample [24]. Stable
glow plasma was generated at atmospheric pressure in
the mixture of gaseous monomer-1,3-butadiene and He
gas for hydrophobic functionalization of hydrophilic
cellulosic textile. After 12 min of plasma treatment,
the hydrophilic surface of the cellulosic substrate turned
into highly hydrophobic surface. Water absorbency time
was increased from <1s in the untreated sample to
>3600s in the 12 min plasma treated sample. As a
result of this water contact angle increased from ~00 in
the untreated sample to 1420 in the plasma treated
sample. On synthetic fibres in particular, the hydro-
phobic and oleophobic action of fluorocarbons are
excellent [25].

6. Conclusions
Plasma treatment of textile is an emerging science that
has potential to replace many of the existing wet-chemi-
cal processes of textile either partially or fully. It has
also potential for better product development at lower

cost by applying plasma treatment as a pre or post
operation in the existing textile processes. Cold plasma
seems to be a promising technology for wet chemical
processing of textiles in a dry state without using water
and could address environmental pollution. Atmo-
spheric pressure cold plasma is a new class of plasma
that can overcome the limitations of low pressure
plasma and is being explored for similar industrial
applications in textile in a continuous manner. Plasma
can modify the surface of textile at nano-meter level,
hence bulk physical and chemical properties remain
unaltered. It is quite challenging to generate plasma at
atmospheric pressure and stabilize it. However, if
plasma can be generated and stabilized at atmospheric
pressure, it could address the limitations of low pres-
sure technology. Atmospheric pressure plasma is cost
effective and could easily be integrated with the exist-
ing textile processes. Hence, it is becoming popular in
the research community for various industrial applica-
tions.
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1. Introduction
Consumer behaviour can be defined as the decision-
making process and physical activity. Buying behaviour
involves study of how people buy, what they buy, when
they buy and why they buy [1]

These self-images are very closely associated with
personality individuals tend to buy apparels and ser-
vices and patronize retailers whose images or person-
alities relate in some meaningful way to their own
self-images. Apparels have symbolic for individuals,
who evaluate them on the basis of their consistency
with their personal pictures or images of themselves.
There are many factors such as cultural, social, per-
sonal and psychological that influences the consumers
to make choice about the apparel they buy. This initi-
ated a need to know the consumers perception regard-
ing branded and non branded apparel [2].

Girls' jean was chosen as the product for the study
because it was kept in mind that this product has been
and is among the fastest growing industry on national
and international standards/markets. The product is
rather already very popular. It is a routine shopping

product. Every company feels that the market for jeans
will keep going, and at a growing pace. The product
is popular everywhere and anywhere in India. The main
customers are the youths. Most of the young persons
or the ones who are studying or newly employed gen-
erally have a crush over jeans. It is this segment which
generally feels like 'rebelling' and 'independent'. As
such the educated youth is the most aware about dif-
ferent brands of jeans available in the market. Denim
jeans can be looked at as serving a purpose; whether
that is functional or aesthetic.

Jeans have extrinsic as well as intrinsic value, in that
they are considered to fulfill a purpose outside of the
product itself; that of durability, longevity of wear and
utilitarian function. But jeans are admired and work
for their intrinsic value as well; flattering fit and right
color, as part of the whole ensemble that a person
enjoys wearing, providing positive aesthetic experi-
ences. Jeans also have an admiration quality; this may
be sought by individuals who choose to wear designer
jeans to show off the status association that comes
with wearing a high priced pair of jeans with the de-
signer label emblazoned across the back [3].

The main objectives of the study were:
◆ To study the various attributes which influence

girls to buy jeans
◆ To determine the latest trends in jeans which are

available in the market for girls

A Study on Attributes and Buying Behaviour of College
Going Girls towards Jeans
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◆ To analyze the most preferred brands of jeans
◆ To study the impact of sales promotion tools in

the buying behaviour of girls

2. Methodology
2.1. Locale of study
The locale of the study was Jaipur.

2.2. Selection of method
For the collection of data, the survey method was
adopted by visiting malls and showrooms. Question-
naire was prepared and information was collected from
college going girls of Jaipur.

2.3. Selection of sample
One hundred girls under the age category of 18-23
years were approached to obtain the information in
filling of the questionnaire. The samples were ran-
domly selected.

2.4. Data collection
The primary data was collected by gathering informa-
tion through questionnaire and secondary data were
collected from books, journals, magazines and internet.

2.5. Analysis of data
Te data from questionnaire was transferred to the cod-
ing sheet by assigning numerals to the responses. This
facilitates tabulation and analysis of data which reflect
the percentage of data.

3. Result and Discussion

Table 3.1: Family type (n=100)

Sr. No. Family type Frequency Percentage (%)

1. Nuclear 56 56

2. Joint 44 44

From the above data it can be analyzed that 56% of
respondents belong to nuclear family and 44% respon-
dents belongs to joint family. Henceforth, it can be
concluded that the size of family has a direct impact
on consumption pattern of clothing of the family.

Table 3.2: Monthly income of family (n=100)

Sr. Monthly income of Frequency Percentage (%)
No. family(in rupees)

1. Up  to 15000/- 0 0

2. 15001-20,000/- 8 8

3. 20001-25000/- 18 18

4. 25001/--above 74 74

The above table reveals  that majority(74%) of the
respondent has monthly income above Rs. 25,001, fol-
lowed by 18% with income bracket of Rs. 20,001-
25,000  and the remaining  8% earned between Rs.
15001-20,000. Therefore, it can be concluded that
family income plays an important role to buy the prod-
uct.

Table 3.3: Most preferred kind of jeans
by girls (n=100)

Sr. Most preferred kind Frequency Percentage (%)
No. of jeans

1. Branded 63 63

2. Non-Branded 37 37

From the above table it can be elucidated that 63% of
the girls preferred branded jeans in comparison to 37%
of girls to non-branded jeans. Thus, it can be con-
cluded that today girls preferred branded jeans be-
cause of the style, fits and comfort in comparison to
non branded jeans

Table 3.4: Preference towards shopping style (n=100)

Sr. No. Preferences Frequency Percentage (%)

1. Mall 44 44

2. Branded
showrooms 47 47

3. Local Market 9 9

From the above table, it can be inferred that 47% girls
go to the branded showroom for shopping, 44% girls
visit malls, and 9% girls go to the local market for
purchase  of jeans. It can be concluded that girls are
more prompt for branded showrooms than malls and
local market, so that they may get a quality product at
one place.

OTHERS
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Table 3.5: Branded jeans means to you (n=100)

Sr. No. Branded means Frequency Percentage (%)

1. Status symbol 25 25

2. Quality assurance 57 57

3. Value of money 12 12

4. Waste of money 6 6

From the above table it can be revealed that for 57%
of girls  branded means quality assurance, followed by
25% girls  for them branded means status symbol, for
12% branded means value of money and for remain-
ing ( 6%) girls branded means waste of money. So it
can be concluded that quality assurance plays the major
role in brand for the girls for the durability of the
product.

Table 3.6:  Media influences to buy jeans (n=100)

Sr. No. Different media Frequency Percentage (%)

1. Television 39 39

2. Radio 3 3

3. Newspaper 15 15

4. Magazine 43 43

From the above table it can be interpreted that 43% of
the girls are influenced by magazine followed by 39%
through television, 15% through newspaper and rest
3% by radio. Therefore it can be concluded that most
of the girls are highly influenced by magazine for the
purchase of jeans because television provides them
range of the product to see.

Table 3.7:  Factors which motivates  girls
to purchase jeans

Sr. Factors which motivates Frequency Percentage (%)
No. girls to buy jeans

1. Comfort 41 41

2. Style 39 39

3. Design 13 13

4. Price 7 7

In the conducted research, 44% respondents prefer
comfort as the factor which motivates them to buy
jeans where as 39% respondents revealed that they
consider style as their criteria for buying   jeans, fol-
lowed by 11% respondents who preferred design as a
factor which motivates them to buy jeans and for rest
6% price is the main factor which influenced them.

Table 3.8: Money spend an average per pair
of jeans (n=100)

Sr. Money spend on average Frequency Percentage
No. per pair of jeans (Rs.) (%)

1. 1000-1500 17 17

2.  1500-2000 34 34

3.  2000-2500 35 35

4.  2500-3500 14 14

From the above table, it can be revealed that majority
(35%) of girls spends Rs.2000-2500, followed by 34%
who spends Rs.1000-1500, whereas 17% of girls spends
Rs.1000-1500, 14% spends Rs.2500-3500 on an aver-
age for per pair of jeans. With this survey it can be
concluded that the family income has direct effect on
buying of branded jeans.

Table 3.9: Preference regarding fit of jeans (n=100)

Sr. Preferences regarding Frequency Percentage (%)
No.  the fit of jeans

1. Straight fit jean 36 36

2. Bell bottom 5 5

3. Slim fit 24 24

4. Boot cut jeans 4 4

5. Comfort fit 31 31

From the above table it can be interpreted that the
36% of  respondents preferred straight fit jeans, 31%
preferred comfort jeans  while 24% preferred slim fit
jeans, 5% preferred bell bottom and  rest 4% of the
respondent preferred boot cut jeans. Therefore, it can
be concluded that most of the girls preferred straight
fit jeans because now a days it is latest in fashion.

Table 3.10:  Preference regarding colour
of jeans (n=100)

Sr. Preference regarding the Frequency Percentage (%)
No. colour of jeans

1. Blue 50 50

2. Black 35 35

3. Military green 9 9

4. Grey 2 2

5. Other (specify) 4 4

The result related to above data  indicates that the
50% of the respondents preferred blue colour  jeans,
35% preferred black colour, 9% preferred military green
colour and 2% of the respondents preferred grey colour

OTHERS
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jeans and remaining 4% of girls chose any colour
according  to their own choice. This survey reveals
that most of the girls preferred blue colour over other
colours because of its originality of blue colour.

Table 3.11: Preferences regarding embellishments on
jeans (n=100)

Sr. Preferences regarding the Frequency Percentage (%)
No. embellishments on jeans

1. Appliqué /Patch work 55 55

2. Embroidery/ Sequins 18 18

3. Metal studs/Crystals 23 23

4. Painting/Lace 4 4

From the above table it can be elucidated that majority
(55%) of girls preferred appliqué/patch work on their
jeans followed by 23% preferred metal studs/crystals,
18% of the girls preferred embroidery/sequins, remain-
ing 4% of respondents preferred painting/lace on their
jeans.  Hence it can be concluded that the girls pre-
ferred variety of surface ornamentation on the jeans.

Table 3.12:   Preferences regarding style (n=100)

Sr. Preferences regarding Frequency Percentage (%)
No. the style

1. Very low waist 20 20

2. Low -rise 22 22

3. High waist 12 12

4. Mid -waist 30 30

5. Designer jeans 16 16

The data from the above table revealed that the 30%
respondents preferred mid-waist  for regular wear,
followed by 22% girls which preferred low-rise style,
20% of respondents preferred very low waist jeans,
16% preferred designer jeans, and the rest 12% pre-
ferred high-waist. Hence it can be concluded that mid
waist jeans is latest in trend which is most preferred
by girls.

Table 3.13: Frequency for purchase of jeans
in year (n=100)

Sr.  Number of times girls Frequency Percentage (%)
No. purchase jeans

1. Once 9 9

2. Twice 48 48

3. Thrice 27 27

4. More than thrice 16 16

From the above table it can be inferred that 48% girls
purchased jeans twice in a year, followed by 27% girls
purchased jeans thrice in a year, 16% respondents
purchased more than thrice in a year. And rest 9%
girls purchase jeans once in a year. Therefore it can be
concluded that the girls bought jeans more frequently
according to the need.

Table 3.14:  Does sales promotion influence girls for
buying jeans (n=100)

Sr. Sales promotion Frequency Percentage (%)
No influence girls

1. Yes 77 77

2. No 23 23

From the above table it can be elucidated that 77%
respondents were influenced by sales promotion and
23% respondents were not at all influenced by sales
promotion. Therefore it can be concluded that most of
the girls influenced by sales promotion because it build
awareness among consumers regarding products and it
motivates the existing customers for maximum pur-
chase.

Table 3.15: Sales promotion tools which influences
girls (n=100)

Sr. Sales promotion tool Frequency Percentage (%)
No.

1. Coupons 15 15

2. Discounts 68 68

3. Free-samples /free gifts 13 13

4. Scratch card 4 4

From the above table it can be interpreted that major-
ity (68%) of the respondents were influenced by dis-
counts, followed by 15% of the respondents who were
influenced by coupons in sales promotion tools, 13%
of the respondents were influenced by free-samples/
free gifts  and rest 4% of the respondents were influ-
enced by scratch card. It can be concluded that most
of the girls were influenced by discounts and they
waited with patience for the discount price and good
schemes for the purchase of branded garments.

4. Conclusion
The consumers preference are changing rapidly and
becoming highly diversified due to money inflation
and increase in per capita income. In this high-tech
scientific era most of the consumers want to get good
products, having attractive schemes with shopping
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comforts. Trends in the apparel industry are changing
rapidly. The results of this study indicate that comfort
is the most important attribute of apparel to women
when making purchasing decisions, with style being
the second most important attribute. It can also be
concluded that there is a relationship between age and
style as well as between age and brand. This will have
implications for a manufacturer who is targeting a
specific age group. The insight gained from this study
could help apparel manufacturers and retailers to un-
derstand consumers' selection criteria when purchas-
ing apparel.

On the basis of result it can be concluded that there
was a significant difference between all the factors i.e.
social-cultural, family income, situational, individual
and the consumer buying behaviour of branded, non
branded and both type of jeans.
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"Innovation, research, science and technology will continue to be drivers
of sporting excellence in the coming decades"

Sports are prerequisite of our life. Sportech is a branch of technical tex-
tiles which are used in sports and leisure. Sporting and outdoor activities
are becoming more popular and new means of satisfying demands are
constantly being sought. The consumption of the textile fibers in the sports
and leisure activities is increasing rapidly every year due to a number of
social factors like increased leisure time, growing of indoor and outdoor
facilities, increased attention towards health and well being and the ever
increasing pursuit of working population for outside home activities.

The sports sector has not only resulted in market diversification for new
fibrous materials but also lifted the textile science and technology which
is going to be in par with other high technology industrial sectors. Over
the years, advancements in the technological sports sector have been tak-
ing place at a rapid pace. The creative and innovative emergence of this
sports sector is perhaps an indication of the growing popularity and fol-
lowing of the games. Generally, the advancements are aimed at giving
ease to those sports personalities who use them during sports. With the
increase in available wearable technologies, mobile platforms, sensors,
real-time biometrics and athletic performance data, the professional ath-
letes of today are gaining unlimited access to vital information that can
have a profound impact on both individual athlete and team fitness, train-
ing and performance.

To date, most advances in sports technology have been in material science
and design. Aerospace engineer Kim B. Blair, founder of the Sports Inno-
vation Group LLC, an affiliate of the Massachusetts Institute of Technol-
ogy, thinks the playbook is changing. "We've hit a plateau," he says. "The
next big thing is the information revolution." These advances will move
all developments into the computer era, where everything will be tracked,
monitored, optimized, refined and disseminated in ways that athletes can't
possibly imagine.

Following are the few innovative technologies that are changing the way
sports are practiced, played, scored and watched.

◆ Ingestible Computers: Heat exhaustion is the second-leading cause
of death in athletes. Until now, core body temperature has been moni-
tored through observation, but athletes can ignore signs of heat ex-
haustion and trainers may be too far away to make accurate observa-
tions. A "thermometer pill" may save lives.

Initially developed by NASA and Johns Hopkins University to moni-
tor astronauts from space, the pill contains a quartz crystal sensor and
micro-battery wrapped in silicon. Once swallowed, a sensor transmits
temperature and heart rate data to the trainer as it travels through the

Advances in Sports Technology
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gastrointestinal tract. Athletes in field and track,
auto racing, football, hockey, cycling and soccer
have used a commercial spin-off based on NASA's
version.

◆ Wearable Computers: The best sports innova-
tion is Synthetic fibers that wick moisture, dry
fast, and are anti-microbial and water- or wind-
resistant. "Smart" clothing that uses embedded mi-
croscopic sensors and wireless networks to moni-
tor athletes' heart rate, body temperature, hydra-
tion and more. Applications extend far beyond the
sports arena. Medical and military technicians are
developing patient and soldier models to record
and transmit real-time biometrics from blood pres-
sure to a bullet wound, from any location.

◆ Biomimetics : Science is helping athletes set new
records, but we lag far behind the quickest and
strongest species on the planet. Increasingly, engi-
neers are turning to nature for inspiration, an ap-
proach known as biomimicry. Textured fabrics
inspired by dermal denticles or "toothlike" projec-
tions found on sharkskin were one of the many
innovations that may have helped Michael Phelps
and others dress for gold at the 2008 Summer
Olympics. In another example, scientists have
developed materials that increase in adhesive
strength while in motion -- just like the feet of
geckos. Gecko-inspired nonskid grips and climb-
ing shoes.

◆ Carbon Nanotechnology: The secret to a
material's strength lies in the properties of the
atomic bonds connecting one atom to another.
Carbon atoms have extremely strong bonds. Using
nanotechnology, scientists manipulate carbon's
atomic structure to form hollow, carbon-based tubes
that are super small (approximately 100,000 times
thinner than a human hair), super light and stron-
ger than steel. Researchers at the University of
Texas' Nanotech Institute have developed artificial
muscles from carbon nanotubes that contract 30,000
percent per second (human muscles contract around
20 percent per second). They can operate at ex-
treme temperatures, which make them especially
attractive for space applications.

◆ Computational Fluid Dynamics: supercomputers,
the subfield of physics that focuses on the move-
ment of air, water or gasses called computational
fluid dynamics is indispensable to the design of

anything that moves -- including cars, oars, bi-
cycles, helmets and swimsuits -- even human ath-
letes. Using 3-D body scanners, computers, visu-
alization and fluid dynamics software, engineers
can analyze skin friction. "In the last few years
aerodynamic technology has become very preva-
lent in the development of equipment and clothing
for speed-based sports," says Blair. "In competi-
tive cycling, bikers use 90 percent of their power
to overcome wind." Speedo's AQUALAB used
computerized scans of hundreds of athletes to pin-
point areas of high friction on the athlete's body.
With this information, swimsuit designers were able
to position low-friction fabric in the right loca-
tions to reduce drag.

◆ Reactive Materials: High-speed sports put ath-
letes at risk. Until recently, protective clothing that
could absorb impact was often bulky and restric-
tive. That's changing with the development of
materials such as U.K.-based d30 and Dow
Corning's Active Protection System materials. Both
are made from materials that flex and move with
a body in action but immediately harden upon
impact. Researchers at the University of Delaware
have embedded materials with nanoparticles that
become instantly rigid as soon as a kinetic energy
threshold is crossed.  Recent applications include
gear for downhill skiers and dirt bike racers, as
well as ballet shoes, soccer balls, shorts for eques-
trians, and protective gear for soldiers and law
enforcement agents.

◆ Robotics: Robots offer scientists many benefits.
They don't complain, get sick, charge overtime or
take vacation. And they can be programmed to
repeat the same motion over and over. Commonly
used in automobile and other manufacturing set-
tings, robots programmed to simulate sports move-
ments such as tennis or golf swings can help en-
gineers test equipment and surfaces. Robots can
even be programmed to sweat. Using robots, re-
searchers can do more tests in less time, under
highly controlled settings. A team of researchers
from Kanazawa University in Japan has developed
an experimental system using a skiing robot to
investigate the effects of joint motions on ski turns.
Such a system could ultimately serve as a model
to help skiers improve their own movements. And
a team from the the University of Tokyo has de-
veloped two robots, one that can pitch and one
that can bat, to study the physics of baseball.

TEXPERIENCE
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◆ Tool-less Manufacturing: Elite athletes can drop
thousands of dollars on custom-fit equipment, but
for most players, it's just a dream. Now, afford-
able, in-store diagnostics, including 3-D body scan-
ners that analyze body geometry and kinematics,
coupled with "tool-less" or direct digital manufac-
turing in place of molded dies or templates, are
making custom-fit a true possibility. University
research labs are helping to make the technology
a reality. Scientists at Cornell University's College
of Human Ecology are using 3D body scanners
that image about 300,000 points on the body to
develop virtual try-on systems and clothes that can
be custom-made on the spot.

Wool Research Association (WRA) is a Textile Re-
search Association established in 1963 by the Woollen
& Worsted industry. Since last two decades, it had
modestly engaged itself in the development of techni-
cal textiles. WRA was designated as Centre of Excel-
lence in Sportech by Ministry of Textiles, GOI, under
a Technology Mission in Technical Textiles (TMTT I
& II) scheme.

The Centre of Excellence in Sportech has been estab-
lishing following infrastructure facilities:

1. Modern Accredited Testing Laboratory.
2. Prototype Development plant and machineries.
3. Incubation Centre.
4. Resource Centre with IT infrastructure.
5. Training facility for HRD in Technical Textiles.
6. Formation of standards, specifications, norms.
7. Sample Bank.
8. Seminar, Workshops, FGD, etc.

WRA is committed to leading and growing an innova-
tive national sport sector that embraces knowledge
creation and sharing, and continues to produce world
leading sports science and research outcomes for the
benefit of Sport sector of our country.

Dr. Mrinal R Choudhari
Deputy Director, Wool Research Association, Thane
drmrinal@wraindia.com
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Chapter 5 : Silk based scaffolds
Miss. Pallavi Madiwale, Mrs. Rachana Shukla, Dr. Ravindra Adivarekar

The series of chapters under the title, 'Textile scaffolds in Tissue Engineering' are being published in
the Journal of Textile Association which cover the role of textiles for various scaffolds, the type and
form of materials used for making scaffolds, application of these scaffolds for recovery of various
organs and the scope of textile technology in tissue engineering scaffold in future.
This series is written primarily as an introductory text for an audience comprised of those interested
or already working in, textile related areas, who wish to acquire broad knowledge of tissue engineering
scaffolds and the application of textiles in it.
In the previous chapter we tried to put forth the various techniques used for the manufacturing of tissue
engineering scaffolds along with need and importance of the techniques which also depicted specific
application of the engineered scaffolds.
In the present chapter, the use of silk protein as a biomaterial for the manufacturing of tissue engineer-
ing scaffold is illustrated along with the various forms of the protein used. The application of silk as
biomaterial for tissue engineering scaffold is also specified within the chapter.

Silk fibres are known to the textile industry as the
naturally elegant, lustrous and also strong fibres which
have everlasting demand in the textile industry. Hence
silk is also known to the industry as "Queen of fibres".
The silk consist of two proteins sericin which is the
waxy outer covering the inner fibroin protein. Since
the last two decades the silk protein has attracted many
bio-material scientists. The fibroin protein is explored
to a larger extent than the serecin though the use of
serecin as biomaterial for tissue engineering is also an
area of interest among the researchers.

Characteristics of Silk
As a fibre, silk has many properties which sustained
the use of silk in textile industry. But the use of silk
as a bio-material attracted the researchers due to vari-
ous properties. The important characteristics of silk
fibroin that has made it popular among the biomaterial
scientists can be summarised as follows -

◆ The most important ability of the silk protein is
to be processed in aqueous solutions for subsequent
formation of films and other material formats, with
relatively simple insolubilization via exposure to
alcohols and other environmental factors.

The silk fibroin is water soluble in its a-helical and
random coil forms. Solubility can be maintained over
days and even week depending on the storage tem-
perature, pH and concentration of silk solution. Hence,
silk based systems can be prepared using water based
solution under mild manufacturing conditions such as
room temperature, neutral pH and without application
of high shear force. Such conditions are favorably

exploited for loading sensitive drugs into silk implants.
Mild processing conditions are also helpful for photo-
nic or electronic devices or biosensors, which may be
incorporated within a silk based system or coated with
silk for improved bio-integration in-vivo.

◆ Conformational transition of a-helix and random
coil to highly stable b-sheets is required in silk prod-
ucts to provide good resistance to dissolution, thermal
and enzymatic degradation. This can be achieved
through water vapor annealing, mechanical stretching
and ultrasonic treatments, hence avoiding the use of
harmful chemicals. These processing advantages and
good structural stability make silk a promising poly-
meric system for bio-related applications.

◆ Genetically alterable composition and sequence
to moderate specific features, such as molecular weight,
crystallinity, solubility.

◆ Mechanical properties of silk that rival many high
performance fibers. This is mainly due to the balance
between the modulus, breaking strength and elonga-
tion.

◆ Easily modified by exposure to various chemical
reagents with surface decorations, such as adhesion
sites or cytokines, due to the availability of amine and
acid side chains on some of the amino acids.

◆ Slow rates of degradation in vitro and in vivo,
this is particularly useful in biodegradable scaffolds in
which slow tissue ingrowth is desirable. Studies have
shown that silk is not only biodegradable (which is

TEXNOTE
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degradation of tissue implant through biological ele-
ments and can be removed through fluid transfer not
necessarily through body) but also silk is biosorbable
(which is total elimination of the tissue implant through
either filtration or metabolization).

◆ No known risk of bio-burden. For synthetic
biomaterials such as polyglycolides and polylactides,
which are approved by regulatory authorities, degraded
products are resorbed through metabolic pathways but
release of acidic by-products is an issue of concern.
There are no such issues associated with silk. In addi-
tion, those synthetic materials may decrease mechani-
cal properties very early during degradation. On the
other hand, retaining strength over a long time by silk
systems can be an advantage for silk, particularly in
tissue engineering, where slow degradation and load
bearing capacity are required.

◆ Enhanced environmental stability of silk fibers in
comparison to globular proteins due to the extensive
hydrogen bonding, hydrophobic nature and crystallin-
ity.

Thus, silk as a protein, display very good characteris-
tics which makes it suitable for its applicability in
tissue engineering scaffolds. The application of silk
protein is done in various forms. The indigenous fi-
bres of silk are used as well as the silk protein is
regenerated to process in various forms for the appli-
cation as tissue engineering scaffold.

Various forms of Silk protein and their applicability is
Tissue engineering scaffolds:

Indigenous fibres
The raw silk obtained in the form of fibres from the
silk worm is degummed and this degummed fibre can
be used for various tissue engineering applications.
The fibre can be used to form various twisted struc-
tures including rope, cable, braided and textured yarns
for tissue regeneration. In addition, cocoons can also
be used to construct non-woven structures by partially
dissolving them to use as a cell supporting template,
where the arrangement of filaments in the cocoon is
preserved thus to maintain the porous structure of the
non woven which is an important requirement of tis-
sue engineering scaffold. Another way of using silk
filaments directly in tissue engineering is making a
knitted silk structure to reinforce 3-D porous tissue
engineering scaffolds. Such reinforcement improves the
mechanical properties of scaffolds for applications in

load bearing tissue engineering, such as ligament. Also
recently researchers have used as silk woven fabric as
reinforcement for tissue regeneration.

Regenerated silk
To prepare different forms of regenerated silk, concen-
trated solutions of salts such as LiBr, CaCl2/ethanol/
water, LiSCN or ionic liquids are commonly used for
dissolving silk to make the protein available for mak-
ing tissue engineering scaffolds for different applica-
tions.

Films
Silk fibroin films can be produced by casting the silk
solution obtained by dissolving the protein. Fabrica-
tion of silk films by spin coating and Langmuir-Blodgett
(LB) process has be reported on the research level.
Additionally, manual or spin assisted layer by layer
deposition techniques have also been used to produce
thin films. As stability of such cast films is low, the
films are further treated with different procedures to
increase the stability. Techniques like controlled dry-
ing, water annealing, and alcohol immersion are used
to improve ?-sheet crystallinity and thus to increase
the water stability of the regenerated films. Along with
stability the surface properties of the tissue scaffold is
necessary for guided and enhanced cell growth or to
change the optical properties. Lithography and ad-
vanced printing systems are also employed to achieve
such features.

Electro-spun and wet-spun fibers
Electro-spinning is a fascinating technique gaining a
lot of attention of tissue scaffold scientists due to the
important properties of large surface area and porous
structure. The regenerated silk solution is used for
spinning the nano fibres mats. The application of these
mats is for cell seeding. The research has also been
carried out for application of electro spun silk as 3-D
constructs as blood vessel grafts and nerve guides.

Wet spinning or micro-fluidic solution spinning is also
employed in making regenerated silk fibers. Wet-spun
fibers are typically in the micrometer scale in fiber
diameter, and can be produced on a much larger scale
than nano-fibers. Advantages of such regenerated fi-
bers over the native silk fibers include the ability to
tune fiber morphology and properties based on appli-
cation, and incorporation of bio-molecules while re-
generating from silk solution.

Hydrogels:

TEXNOTE
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Silk hydrogels are formed through sol-gel transition of
aqueous silk fibroin solution in the presence of acids,
dehydrating agents, ions, sonication or lyophilization.
It is found out by research that sol-gel transition can
be accelerated by increasing the protein concentration,
temperature, and addition of Ca2+ ions. Silk hydrogels
can be applicable for injectable or non-injectable de-
livery systems. The application of hydrogel is success-
fully done in cartilage regeneration where the mechani-
cal properties of the hydrogel are found suitable as per
the tissue scaffold requirement.

3-D porous scaffolds
Porous 3-D sponges are the ideal and most sought-
after structures for tissue engineering scaffolds as they
closely mimic the in-vivo physiological micro-envi-
ronment. Silk scaffolds are prepared using various
techniques like freeze drying, porogen leaching and
solid free form fabrication techniques which we dis-
cussed in the previous chapter of this series. The freeze
drying technique is studied for further improving the
characteristics of the scaffolds. The pore size of the
sponges can be controlled by adjusting the freezing
temperature, pH of the solution and amount of organic
solvents. Repeated freezing and thawing processes can
increase pore sizes from 60 to 250 mm.

Additionally other than freeze drying technique, the
technique of solvent casting/particle leaching or gas-
foaming methods can also yield a good control over
pore size. The application of the 3-D sponges is pecu-
liar in the bone and cartilage applications as the strength
of the silk scaffold is as per the tissue engineering
requirement.

To further improve the properties of 3D sponges of
silk protein, fillers are added to the sponges either
during fabrication (better distribution) or after fabrica-
tion. However, poor compatibility between components
results in inhomogeneous mixtures, phase separation
and adverse tissue reactions are few of the challenges
in the composite scaffold design. To ensure good com-
patibility, silk-silk composite scaffolds are researched
by incorporating milled silk particles in porous silk
sponge. The additional benefit along with good com-
patibility was that compressive modulus of the sponge
was increased very significantly (50 kPa to about 2.2
MPa after reinforcing with silk particles). On similar
terms, the 3D silk sponges have been reinforced with
fine silk fibers to gain further improvement. Silk com-
posites reinforced with knitted silk mesh are used as
ligament scaffolds. It is revealed that after 24 weeks

post implantation period, there is uniform distribution
of cells throughout the construct. The findings suggest
the suitability of silk composites for applications where
mechanical properties are important. Such mechanical
properties may be sufficient for regenerating cancel-
lous bone, but still way short in meeting the practical
requirements of load bearing bone tissue engineering.
To obtain implantable tissue construct without using
metal support, further development is still required in
design of scaffolds for bone regeneration.

Silk Particles
Silk protein is also used in the form of particles which
are obtained subjecting the regenerated silk solution to
various drying techniques like freeze drying and grind-
ing, spray drying, jet breaking, self-assembly and
freeze-thawing.

Milling silk fiber is an alternate approach to make silk
particles directly from fibers without using any chemi-
cals. However, the milling approach has the limitation
in controlling the size of the particles.
The silk particles are used in drug delivery systems.
Milled particles are particularly used for reinforcing
scaffolds to improve mechanical properties and cellu-
lar outcomes.

Application of Silk fibroin
As seen from the above text the silk fibroin is used in
various forms in the field of tissue regeneration. The
different application of the fibroin along with other
biomaterials for the various tissue scaffolds is summa-
rized in the table below -

Composition Method Tissue / organ
(SF - Silk
fibroin)

SF Lyophilisation Neural

SF Lyophilized, redissolved Bone
in Hexa-Fluoro-Iso-
propanol (HFIP), dried

SF Chemical cross linking /
lyophilisation Bone

SF Lyophilisation Cartilage
SF Dried 24 hours Cartilage

SF Lyophilisation 24 hours Ligament and
(microporous silk sponges) tendon

SF fibres Braided on polyvinyl chloride Vascular
rod

SF/collagen Physical cross linking Hepatic tissue
(thin films)

SF/Collagen Chemical cross linking Bone
(genipin powder as cross
linker)

TEXNOTE
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SF/hyaluronic Physical cross linking neural
acid (silk conduits)

SF/chitosan Lyophilisation (sheet structure) Neural

SF/chitosan Chemical cross linking Cartilage
(genipin powder as cross
linker)

SF/alginate Lyophilisation (stripe-type Skin
porous morphology)

SF/Hyaluronic Chemical cross linking Cardiac
acid (genipin powder as cross

linker) (patched geometry)

SF/Collagen/ Lyophilisation (stripe-type Skin
heparin porous morphology)

SF/ Lyophilisation No application
Cyclodextrin (channel structure) yet

SF/Poly Electrospun silk Vascular
ethylene oxide

SF/Poly Dried to form thin Fibroin No application
ethylene oxide membranes yet

SF/Poly Electrospun silk Bone
ethylene oxide
blends

SF/P(LLA-CL) Electrospun silk (conduit) neural

SF/PLGA Electrospun silk Ligament and
tendon

SF/cyclic Dried Ocular
olefin
copolymer

SF/PNIPAM Chemical cross linking (BIS) No application
yet
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TAI West Bengal Unit Successfully organized
64th Annual Conference on

"INNOVATIONS IN TEXTILES"

The Textile Association (India), West Bengal Unit
Organized, 64th Annual Conference  on "INNOVA-
TIONS IN TEXTILE" on Saturday 28th March 2015
at Kennedy Hall, Department of Jute &Fibre Technol-
ogy, Institute of Jute Technology, University of Calcutta,
35, Ballygunge Circular Road, Kolkata - 700 019.

Dr. DhrubojyotiChattopadhyay Pro Vice Chancellor,
University of Calcutta, chief guest inaugurating the

conference with lighting the lamp

Mr.JiwrajSethia,President, TAI, West Bengal Unit
welcomed the Chief Guest Dr. Dhrubajyoti
Chattopadhyay, Pro-Vice Chancellor (Academic), Uni-
versity of Calcutta, Mr. SubhashBhargava, M.D.
Colourant Ltd. as special Chief Guest and Dr. N.N.
Mahapatra, Vice Chairman-TAI Central Office, as guest
of Honour and speakers, press & delegates. He briefly
described about the problem of Textile Industries and
effective measures for remedy.

Mr. Aditya Kumar Roy,Chairman, TAI, West Bengal
Unit and Convener of the Conference mentioned about
the chosen theme "Innovations in Textiles" where the
galaxy of technologist, researchers, Industrialists, ad-
ministrators and students have participated are all aware
that the textile industries comprising of Jute, Cotton,
Silk, Wood, Flax Sisal, hosiery garments and nan made
fibres are facing severe competition in the world mar-
ket.

Dr. DhrubojyotiChattopadhyay delivering
his inaugural speech

President Mr. JiwrajSethia delivering his speech

Chairman Mr. A.K.Roy addressing the conference

Search and research are a continuous process and it
should be covocied out in-spite of many obstacles and
hazards and even with bitter comments from some
quarters that there is no need as whatever is already
achieved will suffice. In this perspective, Microbial
Biotechnology, Nanotechnology, Genetic Engineering,
Fashion designing are need of the hour and research-
ers are engaged in the process to bring out innovations
in textiles. As a convener of the conference, he thanked
all the speakers, sponsors, advertisers' delegates and
students of Textiles for their kind support to make the
conference a great success.

Dr. DhrubajyotiChatopadhyay, Pro-Vice Chancellor

The Textile Association (India)

TAI - West Bengal
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(Academic), University of Calcutta inaugurates
theconference by lighting the lamp. He mentioned that
an innovation is a continuous process for existence in
every field not only in Textiles and for that research is
the primary criteria-which we will have to give top
priority. He congratulates the organizer of TAI, West
Bengal Unit for organizing such a conference in the
Institution.

Key note address by Dr. Ashish Kumar Samanta, Head
of the Department of Jute and FibreTechnology, Uni-
versity of Calcutta.

Mr. SubhasBhargava,MD,Colourant Ltd. mentioned
various development of Dyes in the world, like New
Fluorine Based Reactive Dyes and about the world
standard certification like GOTS (Global organizes
Textile Standard) for better, protection against harsh
sunlight and super wash fastness etc. As are manufac-
ture of Reactive Dyes, Mr. Bhargavahas a vast experi-
ence on international Dyestuff standard and various
international certification methods - which he men-
tioned and narrated.

Dr. N. N. Mahapatra mentioned his keen relation with
I.J.T. and TAI, W.B. Unit as he has to visit several
times this Institute and Kolkata for various work. He
discuss about the self-cleaning of Textiles by applying
coat on natural  fibre such as wool, silk and hemp with
titanium dioxide rano crystals  (the Research work at
Monash University, in Victoria, Australia) which break
down food and dirt in sunlight. The researchers, led by
organic chemist and nano materials researcher
WalidDaoud have made natural fibers such as wool,
silk and hemp that will automatically remove food,
grime, and even red-wine strains when exposed to
sunlight. More- over coating does not change the look
and feel of the fabric.

About 07 technical papers presented by various speak-
ers.

1st session was chaired by Prof. (Dr.) Sadhan Chandra
Roy, Dept. of Jute &Fibre Technology, University of
Calcutta.

Paper 1-Ayurrastra - A step ahead in wellness Indus-
try by Ms. SreenandaPalit, C.C. Fashion Communica-
tion and Associate Professor NIFT-Kolkata.

Ms. SreenandaPalit - mentioned above the global
warming and use of synthetics and chemicals in carci-
nogenic in nature According to Ayurveda, vatha, pitha,

kabha the three dosha should be balanced for healthy
life, therefore to balance dosha we need good food,
shelter and clothing, he mentioned in some part of
South India, the newborns was taken in clothes treated
with herbs which is antibacterial. The concept of
Ayurvastra or Ayurvedic clothing is to provide alterna-
tive clothing processed in natural environment friendly
way without, synthetic chemicals.

Paper2 -Study of strength of Jute Fabric with special
Relevance on Fabric Assistance, by Dr.
AsisMukhopadhyay and Mr. Samir Neogi - Dept. of
Jute and Fibre Technology, University of Calcutta.

Traditionally, the Jute Industry is engaged in manufac-
turing hessian sacking, carpet backing and twines.  For
the last two decades the industry is manufacturing
different diversified items, such as Jute Geo textiles,
floor coverings, jute reinforced plastics, jute particle
board etc. However 90% of the total jute goods pro-
ductions in India still comprise hessian and sacking.
The share of jute bag is 75% to 80% of the total Jute
goods production.

Strength of fabrics chiefly depends on the strength of
the constituents' yarns, count of yarn, and thread den-
sity. Fabric assistance indicates the rise in breaking
strength of the constituent threads of a fabric as a
result of interlacement.

Paper3 -Self-cleaning Textiles by Dr. N. N. Mahapatra,
Vice President Business Development Colorant Lim-
ited, Ahmedabad

Technical Session II Chaired by Prof. (Dr.) Sunil Kr.
Seth, Dept. of Jute &Fibre Technology, University of
Calcutta.

Paper4 -Applications of Textiles in Agriculture by Prof.
(Dr.) Asok Kumar Majumdar, Principal, Global Insti-
tute of Management & Technology Krishna Nagar,
Nadia, West Bengal, The practice of textiles is also
now widening to safeguard the agro products like
plants, vegetables and fruits from weather, weed and
birds etc.

The various field of application in agriculture are as
follows.

Animal Husbandry, Horticulture and Protective Cloth-
ing in Agriculture.

Paper5 -Block printed silk sari inspired by the terracotta

UNIT ACTIVITY



March - April 2015 443

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

temples by Dr. Sankar Roy Maulik, Arpita Das and
MrinalKantiSarkar Department of SilpaSadana, Visva-
Bharati, Sriniketan.

Silk Sari worn by Indian Women in various festivals,
ceremonies and occasions.

Terracotta i.e. "red clay" is considered as a traditional
art of Bengal, these traditional design is transferred in
the form of Block for silk printing is a new creation
with our rich heritage to make a value added products
of Silk.

Paper6 -Protective Garments: A New Concept in
Today's Garment Sector Dr. SunandaMitra Roy Lec-
turer-cum-coordinator Dept. of Fashion & Apparel
Design, Rani Birla Girls' College, Kolkata.

The sphere of clothing is vast which also encompasses
the protective clothing which have a growing demand
as they have to fulfill the requirement of perfect pro-
tective properties along with wearing comfort and other
properties.

Paper7 -Block Print -A Traditional Craft
RafiyaTunnesaBegam, MrinalKantiSarkar and Sankar
Roy Maulik, Department of Silpa-Sadana, Visva-
Bharati, Sriniketan.

Traditional block printing inspired from the inlay work
that is found on the walls of TajMahal.

Mr. Asoke Kumar Mukherjee, Hon' Secretary TAI, West
Bengal Unit proposed a vote of the thinks.

Key note address by Dr. Arish Kr. Samanta, Head of
the Dept. of Jute &Fibre Technology University of
Calcutta.

The conference ended with a Lucky Dip-draw among
the Delegates present at the session.The conference
was a grand success with 130 participants. All the
papers were enjoyed by the participants with interac-
tions.

First Textile Park under the SITP scheme
in Vidarbha comes up in Hinganghat
The effort of the state government in "Make in
Maharastra" seems to have borne its fruit with
1stTextile Park being allotted to the textile city of
Hinganghat in District Wardha under the new SITP
scheme of 2012 - 2017. The park under the name of
"Hinganghat Integrate Textile Park" is being jointly
promoted by Gimatex, Bhagirath, Anoop Textiles,
Elecon, Toto Toya& certain individuals who have
cometogether to form a Special Purpose Vehicle(SPV).
It is being set up in an area with ample availability of
cotton, polyester and other raw material so as to en-
sure win win situation for entrepreneurs and the farm-
ers. The park will be developed in 32 acres of land
with an estimated investment of Rs. 308 crores and
employment generation capability of around 1200
people.

"Maharashtra is the best place to invest for textiles
owing to numerous benefits and our park will be the
best place in Maharashtra to set up new units in Tex-
tiles owing to numerous benefits" informs the main
promoter of the park Mr. PrashantMohota, MD of
Gimatex. He further adds that "We are receiving great

support from both State & the centre to make this
park function quickly. So this should help immensely
in ensuring timely completion. Congratulating the ef-
forts of the park holders, first time MLA of the region
Shri Sameer Kunnawarji added that" Already the city
has 3 major textile groups operating in the region for
more than 100 years; hence this region's workforce
has a textile skill set available for new units. Also the
new investments in cotton downstream processing will
ensure that farmers in the region get the best price for
their cotton produce.  I am very hopeful that this park
will further catapult this place into a major textile
cluster leading to prosperity for whole cotton chain
including the farmer".

The park scheme is being promoted by Ministry of
Textiles in line of vision set by the PRIME MINIS-
TER of INDIA NarendraModijis scheme for integrated
and Cluster approach modelled on lines of China.
Around 20 parks have been approved under the new
scheme, with around 4 in the state of Maharashtra.
This scheme has recently been modified to ensure
strict compliance to project execution and to promote
new investments into textiles by first time entrepre-
neurs. The biggest benefit of this model being the
shorter lead time in setting up units with all common
buildings and utilities are being set up by the SPV, for
most efficient use.

TAI - Hinganghat

UNIT ACTIVITY
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Australia's Deakin University and Technical Textiles
and Non Wovens Association will host the 13th Asian
Textile Conference (ATC-13) on behalf of the Federa-
tion of Asian Professional Textile Associations
(FAPTA).

The Asian Textile Conference (ATC) is one of the
world-leading conferences in the textile field and takes
place biannually at Asian countries in turn. ATC-13
will be held from 3 to 6 November 2015 in the Aus-
tralian coastal city of Geelong, Victoria.

The Call for Papers for this conference is now open.
Researchers from academia and industry are invited to
submit abstracts on papers and / or posters through the
conference website www.atc-13.org.

"It is an honour for Australia to host this important
conference for the advancement of fibres and textiles
in the many fields of use today and applications to
meet future needs of society," says Professor Xungai
Wang, Director of the Australian Future Fibres Re-
search and Innovation Centre (AFFRIC) and Institute
for Frontier Materials (IFM) at Deakin University, and

Australia to host
13th Asian Textile Conference

Academic Chair of the conference organising commit-
tee.

"ATC-13 will provide global scientists and researchers
in all textile fields with the platform to share new
knowledge, set directions and goals for the progress of
textile science and engineering for the next decade,"
says Professor Wang.

TTNA Executive Manager, MsKerryn Caulfield said:
"Textiles play vital roles in industry and every aspect
of people's daily lives. Whether derived from natural
or man-made fibres, interdisciplinary collaboration is
the key solution for the development of innovative
high performance textiles and the future growth of the
industry."

The Call for Papers is scheduled to close on 15 April
2015.

For further information and to register for updates on
the conference please visit the website
www.atc-13.org

The single-drive technology of the Autocoro 8 is cata-
pulting the automation of the rotor spinning millinto a
new dimension. This intelligent technology relieves
spinning mills of the burden of organizational tasks.
Machines with smart, autonomous spinning positions
can be integrated farmore easily into operating pro-
cesses than conventional rotor spinning machines.
Automaticprocesses that are stiff and inflexible on belt
driven machines suddenly become adaptable and can
be optimised better, enabling companies to attain their
goal of maximum efficiency with much lesseffort.

Autocoro 8
Automation becomes more intelligent

Smart spinning positions start up faster

A lot of advantages of single spinning position
automation with Autocoro 8

NEWS

Textsmile

Father: Why did you get such a low score in that
exam?

Son: Absence!
Father: You were absent on the day of the exam?
Son: No but the boy who sits next to me was!
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Every spinning position on the Autocoro 8 is an intel-
ligently automated, independent production unit
withindividually controlled spinning and winding pro-
cesses. The intelligence is there where it is needed: at
thespinning position. All Autocoro 8 spinning posi-
tions can piece independently. They don't need to wait
for acentral unit, as on belt-driven machines. The
Autocoro thus comprises 552 intelligent production
units, whichare productive round the clock without
exception, even when piecing is required especially
frequently atsome spinning positions. On start-up the
individual automation of the Autocoro also results in
anunassailable leap in productivity. The QuickStarter
facilitates twelve synchronous piecing processes, mean-
ing that the Autocoro 8 runs up 6 times faster than a
comparable machine with a belt drive.

Every spinning position on the Autocoro 8 is an intel-
ligently automated, independent production unit
withindividually controlled spinning and winding pro-
cesses. The intelligence is there where it is needed: at
thespinning position. All Autocoro 8 spinning posi-
tions can piece independently. They don't need to wait
for acentral unit, as on belt-driven machines. The
Autocoro thus comprises 552 intelligent production
units, whichare productive round the clock without
exception, even when piecing is required especially
frequently atsome spinning positions. On start-up the
individual automation of the Autocoro also results in
anunassailable leap in productivity. The QuickStarter
facilitates twelve synchronous piecing processes, mean-
ing that the Autocoro 8 runs up 6 times faster than a
comparable machine with a belt drive.

Smart spinning positions show what they're doing
The Autocoro's smart spinning positions communicate
with the operating staff. A symbol display at
eachspinning position shows what the position is do-
ing at any moment. If a malfunction occurs, the
displaysignals what the problem is, so that the opera-
tor can quickly rectify the fault without any
tedioustroubleshooting process. Machines with a cen-
tral drive have coloured LED signals at the spinning
position atbest, or fault messages on the central oper-
ating screen at the end of the machine. This delays
faultelimination and extends the production stoppage.

Flowing lot change in ongoing operation
The Autocoro 8 is the first rotor spinning machine that
achieves a flowing lot change entirely automatically.As
soon as a spinning position has completed the last
package of the first lot, it automatically begins with

thenext lot - with no manual intervention required.

The individual spinning position supports reliable lot
separation even when changing cans or
spinningcomponents; there is no need to wait for all
spinning positions to run out, as on conventional belt-
drivenmachines. Once the last package in the old lot is
full, the spinning position automatically adopts a
waitingposition, indicated by a light signal. The opera-
tor can now change the spinning can or component
andacknowledge the new batch on the spinning posi-
tion. Long stoppages and spikes in the workload dur-
ing lotchanging, such as are common on machines with
belt drives, no longer occur.

The automatic, intelligent lot separation opens up new
possibilities for economical, quality oriented raw ma-
terial utilisation in spinning mills, as configuration of
the individual spinning position can be
adaptedautomatically according to batch. This makes
it possible to achieve a constant yarn quality for each
lot at fullproduction capacity with varying raw mate-
rial quality.

The spinning position knows when the rotor needs
to be cleaned
Decentralised automation of the individual spinning
positions also prevents pointless work spikes in
cleaningprocesses. The Corolab sensor monitors the
yarn quality at each spinning position continuously
and so it recognises whether the rotor needs cleaning.
Companies can take advantage of this to optimise the
length of the cleaning intervals for the rotors, replac-
ing fixed intervals with process-optimised cleaning as
required.

PilotSpin - when individual spinning positions
change their thinking
The production of trial packages is an expensive busi-
ness on belt-driven machines, because it always
blocksthe entire machine length. On the Autocoro 8,
the individual spinning position is intelligent and
isconsequently able to rethink if required and produce
trial packages automatically in parallel to
productionwith the aid of PilotSpin.

Only a fraction of the machine's productivity is sacri-
ficed in this process. Spinningand winding tests are
easy and cost-effective thanks to the intelligent auto-
mation of the Autocoro 8 - the testing of new raw
materials and the development of new or customised

NEWS
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products can be integrated smoothlyinto spinning mill
operation. The outlay on new yarn development is
smaller too.

MultiLot - intelligent spinning positions don't just
spin in tandem
Spinning several lots are calls for a high level of at-
tentiveness from operators. On the Autocoro 8, the
individual spinning unit knows which lot it is spinning
and automatically rejects incorrect tubes, because the
machine is not colour-blind and operates sensor recog-
nition of the tube colours. With MultiLot 5 up to five
lots can beproduced at the same time, automatically
and error-free. Up to three lots can be produced in
parallel with MultiLot 3. Many companies use MultiLot
3 to achieve a particularly high productivity level in
flowing two-lotalternating mode.

The advantages of single spinning position automation
are discernible even in combination with Fancynation.
The mostly small fancy yarn lots can be integrated
smoothly into the production of large quantities
ofstandard yarn, as not all spinning positions have to
operate at the same pace, as on belt-driven machines.
Aseparate fancy yarn lot is quickly set up and runs in
parallel without any major impact on the

adjacentstandard yarn production. This makes produc-
tion planning considerably easier.

Intelligent automation changes processes
The intelligent automation of the Autocoro 8 will
change the production processes in the company. Here
Schlafhorst is the pacemaker for the entire industry. It
is no longer a question of making formerly
manualprocesses faster and more reliable, but of
organising production processes more intelligently in
automationterms. Schlafhorst is supporting mill man-
agers with smart automation, making it much easier
for companiesto operate efficiently and competitively.

For more details please contact:
Waltraud Jansen
Expert Communication Rotor Spinning
Schlafhorst
Branch office of Saurer Germany GmbH & Co. KG
Carlstrasse 60
52531 Übach-Palenberg
Germany
T + 49 2451 905 2194
waltraud.jansen@saurer.com
www.saurer.com

Birla Cellulose, from Aditya Birla
Group, unveiled their much awaited
new age fabric brand, LIVA and
announced the launch of Liva Brand
on 27-03-2015 at JW Mariott,
Mumbai with an exclusive fashion

show. LIVA is a new age fabric that is natural, fluid,
and fashionable which infuses fluidity into the gar-
ment.

Briefing the media, Mr. K. K. Maheshwari, Group
Business Director, Fibres and Textiles, and Managing
Director, Grasim, stated that the launch of Liva was
"indeed a defining moment for us as we take another
major step forward in the continuing journey of Birla
Cellulose towards achieving greater heights of excel-
lence and growing leadership globally".  He said that
the business, long-term, has a great future and that

Birla Cellulose launches the
"Liva" brand

◆ To delight customers with its fluidity
◆ Establishing closer connect with the end customer

◆ 1,000 outlets with nearly two million Liva garments

Viscose Staple Fibre once reckoned as a commodity
was increasingly moving to raise its share of value
added products and solutions.

Also he commented that "Firstly, we needed to create
a distinctive and relevant end-consumer promise. With
years of experience and several intense rounds of
understanding consumers, we have found one that we
believe resonates strongly with their desires and be-
liefs. Not only does it fully satisfy them on the aspect
of being a natural product, it also delights them on the
distinctive aspect of the product which is its soft drape,
or "fluidity". I am delighted to announce that we are
launching this product under the brand name "Liva"
with the very simple but very meaningful and attrac-
tive proposition of "Natural Fluid Fashion".  He
launched the beautiful Liva logo.

NEWS
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L to R: Mr. Adesh Gupta, Mr. K.K. Maheshwari & Mr.
Rajeev Gopal releasing the Liva Book

Mr. Kumar Mangalam Birla, the Group's Chairman
states that - "the Pulp and Fibre business is an integral
part of our Group. Over the years, it has contributed
significantly to our growth and has taken a remarkable
position in terms of global presence.  We enjoy a lead-
ership position with over 20% of the world market
share.  Over the last 3 years alone our investments
have been in excess of Rs.4,300 crores and our capaci-
ties have scaled close to 1 million tons per annum.
Let me add that, as a Group, we have always been
customer-centric and VSF continues to move ahead of
the times".

"As a Group, we believe the Customer at is the core
of how we operate.  You would be surprised to know
that our consumer brands are over Rs.60,000 crore,
larger than that of many leading consumer brands put
together.

With the launch of LIVA, our endeavour is to establish
the same connect with the end consumer (who in the
Viscose Fibre business is several steps removed from
our operations) and while doing that take the entire
value chain along with us" avers Mr. Birla. Mr.
Maheshwari highlighted the criticality of the consumer
connect, emphasizing that to win with end-consumers
consistently, we needed to do several things.

The second major step taken was the setting up a strong
Design Studio backed by a powerful Technical Re-
search and Development Centre.  They are geared to
working with the value-chain to bring forth every sea-
son, new innovations that are in trend and which con-
sumers and trade-partners will see as being really "in
fashion", remarked Mr. Maheshwari

Elaborating further, Mr. Maheshwari spoke of how the
Birla Cellulose team has been working closely with a
large number of value-chain partners, including spin-
ners, fabricators and processors.

"We have created a new partnership concept, called
the Liva Accredited Partner Forum, or LAPF, that is
an integral part of this ingredient brand. While these
partners work on continuously improving their quality
and service to brands and retail, on our part we are
working closely with them in areas of technical sup-
port, design development, supply chain and market
development. We have over 250 partners now in the
Forum", informed Mr. Maheshwari.

NEWS
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Furthermore, he spoke about the various ways in which
Liva would strengthen the value proposition of mul-
tiple brands and retail, enhancing their fashion quo-
tient.  Liva will be available with leading brands and
retail like Van Heusen women, Allen Solly women,
Global Desi, Chemistry, F-109, Pantaloons and
Lifestyle. In the first season of national launch, Liva
will reach over 50 cities and 1,000 outlets with ap-
proximately 2 million garments, tagged with Liva.

Liva's consumer appeal is being topped with a brand
ambassador - a renowned fashion queen.  She
epitomises in many ways the brand's essence of natu-
ral fluid fashion. She is the one and only Ms Kangana
Ranaut.

In the evening a beautiful amalgamation of the five
elements to bring out the essence of LIVA, in a fluid
fashion showcase titled 'Panchtatva'. James Ferreira,
renowned for his subtle non-literal infusion of Indian
elements, presented the LIVA Collection themed AIR,
Puja Nayyar, known for her unique ideation towards
experimentation in design, used EARTH as an element
to showcase the expanse of the fabric LIVA, Narendra
Kumar, well known for his structured silhouette and
sharp tailoring, displayed the fluidity of the fabric,
using WATER as the inspiration and Anita Dongre,
who is known for her wide range -prêt to couture,
traditional to contemporary, classic to avant-garde and
desi to global, took inspiration from FIRE to bring
alive the fiery fluidity of LIVA. The highlight of the

NEWS



March - April 2015 449

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

showcase was show stopper KanganaRanuat, walking
the ramp in a gorgeous LIVA creation.

Speaking from the venue, actress KanganaRanaut said
"When I saw the fabric I was really surprised at how
flowy and fluid it was. It draped by body in just the
right way, wasn't too boxy or too tight. The fabric
moved as I moved. I think it's the kind of fabric that
can go well with any clothing and occasion. More-
over, I personally feel that LIVA is going to play a
very important role in the world of fashion. People

always want something new; something exciting and I
can see it happening with LIVA. The collections seen
tonight are very much testament to the great potential
the brand has for women's wear. It feels great to be
here tonight with the wonderful design team from
LIVA, and of course, the absolutely brilliant designers
who have showcased their collections"

Mr. Maheshwari& Ms Kangana Ranaut addressing the
audience

The evening, leading fashion designers and industry
stalwarts from textile & retail gathered under one roof
to experience the world of natural, fluid fashion. Seen
in high fashion spirits were Wendell Rodricks, Puja
Nayyar, James Ferriera, Jatin Kochhar and Anita
Dongre.

NEWS

THE TEXTILE ASSOCIATION (INDIA)
(an ISO 9001:2008 certified association)

Membership Fees

Sr. No. Type of Membership One Time* Fee

1. Corporate Member INR 15,000

2. Patron Member INR 3,200

3. Life Time Member INR 2,100

4. Overseas Member USD 100

5. Life Time to Patron Member INR 1,300

* Plus add 14.00 % Service Tax

" Online registration also available on www.textileassociationindia.org/membership/application-form
or contact respective TAI Unit

For more details contact
The Textile Association (India)

2, Dwarkanath Mansion, Near Nirmal Nursing Home, 91, Ranade Road Extension,
Shivaji Park, Dadar (W), Mumbai - 400 028 India

Tel.: +91-22-24461145, Fax: +91-22-24474971
E-mail: taicnt@gmail.com

Website: www.textileassociationindia.org
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The globalization of China's cur-
rency continues at a rapid pace, as
regulations ease cash pooling,
renminbi trade finance accelerates,
and the dim sum bond market goes
gangbusters.

Major developments sometimes
happen without much fanfare. One

such change landed on multinational treasurers' desks
in China in November, when the People's Bank of
China issued a detailed notice on implementation of
cross-border renminbi cash pools for treasury units
operating outside the Shanghai Free Trade Zone
(SFTZ).
Cash pooling is a technique widely used by treasurers
to aggregate surplus cash balances across different
accounts in order to optimize interest earned and to
better manage liquidity. However, historic restrictions
on the free flow of renminbi, particularly for compa-
nies operating outside of the SFTZ, have made it dif-
ficult for treasurers to incorporate excess renminbi
balances across different operating subsidiaries into
pooling structures in order to optimize their liquidity
and working capital.

Under the new rules it is now possible for multination-
als to establish cross-border pools from businesses
within and outside of China. There are, however, limi-
tations imposed on corporates. One is a cap on cross-
border inflows equaling 10% of the total owners' eq-
uity in the cash pool, a sign that the People's Bank of
China is cautious about inflows of renminbi while still
wanting to encourage outflows.

However, Citibank's head of treasury and trade solu-
tions, China, notes that these are interim restrictions
that may be lifted. Overall, he sees the new rules as an
exciting development for treasurers. Losing little time,
Citi announced in late December that it had initiated
a cross-border pooling venture with "one of the world's
leading consumer goods companies," without disclos-
ing the company's identity.

Citi was able to develop the solution quickly as an
outgrowth of its experience in setting up cross-border
pooling for companies within the SFTZ. The fully

This May Interrest You !!
CHINA, The Renminbiand The World - Scaling New Heights

automatic pooling structure has allowed the company
to execute cross-border renminbi sweeping by con-
necting its onshore and offshore structures. "The ex-
pansion of renminbi cross-border solutions to a na-
tionwide level not only signifies the SFTZ's position-
ing as a test-bed for further financial reform but also
brings profound influence to the process of renminbi
internationalization,"

SUPPORTING GROWTH
Another component of the currency's growing liberal-
ization was the concurrent lifting of restrictions on
pooling foreign currencies in China, known as China
FX pooling. The State Administration of Foreign Ex-
change, or SAFE, issued guidelines in September for
foreign-currency pooling. Multinational treasurers are
still making their way through the new rules, but the
move is expected to accelerate FX pooling on the
mainland this year.

The SFTZ has assumed the role that it was designed
for when it comes to the internationalization of the
renminbi by providing a gateway for eventual nation-
wide practices. Companies that have been early adopt-
ers are reaping the benefits. French electrical equip-
ment maker Sonepar integrated its onshore cash pools
from six mainland entities via its subsidiary in the
SFTZ into its regional treasury center in Hong Kong
last July, RBS describes the move as necessary for the
company's China growth plan. The RBS facility means
that our regional treasury center in Hong Kong is able
to integrate with our China entities' onshore renminbi
cash pools. That means we can deploy renminbi li-
quidity between our onshore and offshore affiliates
effectively.
Companies like Sonepar that have established units
within the SFTZ have also benefited from easing of
restrictions on lending renminbi from onshore to off-
shore units. Units within the zone can lend up to 50%
of their shareholder equity, while those outside the
zone are limited to 30%. That means that a wholly
owned foreign enterprise established in the zone can
deploy its renminbi cash-pooling capabilities to remit
undistributed profits to overseas-related companies with
which they have an equity relationship. Companies are
allowed to negotiate the interest rates on the loans
without restriction between themselves, but on arms-

Mr. Arvind Sinha
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length principles demonstrable to regulators.

A NEW TRADE CURRENCY
These developments are providing a mirror to activi-
ties offshore, where the use of renminbi as a payment
currency is rising rapidly. According to SWIFT and its
monthly RMB Tracker, the renminbi as a global pay-
ment currency rose recently to seventh position, from
35th in 2010. Although most trade transactions with
China from overseas are still denominated in dollars,
approximately 25% of all of China's overseas transac-
tions are now conducted in renminbi. An accelerating
number of companies that transact directly with cli-
ents in China are being asked by counterparties to
invoice and pay in renminbi.While international com-
panies are being asked to shoulder the exchange rate
risk, they also often gain advantages, such as being
able to negotiate better trade terms and gain discounts
on goods and services, according to Martin Keller,
European head of interest, currency and liquidity
management at Germany's Commerzbank. Keller says
that a rising number of Mittelsand companies in Ger-
many have been switching over to accepting renminbi
as a trade finance currency.

The expansion of renminbi cross-border solutions to a
nationwide level brings profound influence to the pro-
cess of renminbi internationalization. Use of renminbi
offshore has now become significant enough that par-
allel developments can sometimes lead to
counterintuitive outcomes. In November 2014, Hong
Kong and Shanghai established a program called Stock
Connect that linked the cities' two financial markets
for the first time. The cross-border investment channel
has allowed investors in Hong Kong and the mainland
to trade a specified range of listed stocks in each other's
markets through their respective local securities com-
panies.

The Hong Kong?Shanghai Stock Connect had a luke-
warm start after considerable hype, but then Hong Kong
investors in Shanghai stocks began to catch on. In the
first two weeks of operation, Shanghai-bound invest-
ment from Hong Kong amounted to approximately

Rmb50 billion ($8.1 billion), according to Thomson
Reuters' CNH Tracker newsletter. However, investments
from Shanghai to Hong Kong amounted to only one-
tenth of this amount.

The trend has persisted. The introduction of the new
pilot, while surely boosting the internationalization of
the renminbi, has had the effect of draining offshore
renminbi deposits in Hong Kong banks, putting a fur-
ther damper on offshore renminbi lending from Hong
Kong. An interest-rate strategy analyst at DBS Bank
in Hong Kong, outstanding renminbi loans of Hong
Kong banks totaled only Rmb123 billion as of the
middle of last year, about one-sixth of the so-called
dim sum bond market, or the market for offshore
renminbi bond issuances from Hong Kong.

The attraction of the dim sum bond market has contin-
ued to drain renminbi offshore deposits, as the market
has had its strongest year yet. As of the third week in
December, dim sum bond issuance had grown by 74%
over 2013 volumes to reach Rmb324 billion. One rea-
son for the growth is that dim sum bonds began offer-
ing higher returns than other competing global credits
in 2014. This was a result of volatility in China's
markets, prompting issuers to offer higher interest rates
to attract investors. The trend is expected to continue
this year, with companies offering even higher yields
as volatility persists.

But this hardly means that offshore renminbi lending
will be on the wane for long. Recent policy changes in
China whose intent is to achieve a currency regime
"less biased towards one-way appreciation. Banks
eventually structuring more products in renminbi, As
more global investors use such products to participate
in markets and hedge risks, this will be another impor-
tant step towards internationalizing the renminbi,

Sourced & Compiled by,
Mr. Arvind Sinha - CEO
M/s. Business Advisors Group
Mumbai
Cell No. 9820062612 / 8108612612
Email : arpsinha09@gmail.com /lionasinha@gmail.com

NEWS

Book your advertisement & reach
your target audience



March - April 2015452

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

Global yarn production fell
in Q4/2014 compared to the
previous quarter due to a
strong decline in Asia and de-
creases in North and South
America. Yarn output in Eu-
rope, on the other hand, in-
creased quarter-on-quarter.
On an annual basis, the glo-

bal yarn production decreased the first time since Q4/
2012. All regions saw declines. Thereby, in Asia and
South America output fell strongest. Worldwide yarn
stocks fell in Q4/2014 in comparison to Q3/2014.
Thereby, yarn stocks in Asia and South America were
reduced, while they rose in Europe. Year-on-year, glo-
bal yarn stocks fell due to a reduction in inventories in
Europe and South America.
Yarn orders in Brazil fell quarter-on-quarter in Q4/
2014 after two consecutive increases. In Europe, in
contrast, they increased moderately. However, on an
annual basis the pattern changed. Brazilian orders rose
massively as previous year's base was exceptionally
low. European orders, on the other hand, fell year-on-
year.

Global fabric production rose
in Q4/2014 compared to the pre-
vious quarter in tow with strong
increases in Asia and Europe.
Fabric output in South America,
instead, fell. On an annual basis
world fabric production fell
moderately due to declines in

Asia. In Europe and South America output rose. World
fabric stocks were increased quarter-on-quarter in Q4/
2014. Thereby, stocks in North and South America
climbed, while they were decreased in Asia and Eu-
rope. Year-on-year, the picture was mixed with in-
creases in Asia and North America and decreases in
Europe and South America.
Overall, global fabric inventories fell annually. Fabric
orders in Q4/2014 rose in Europe and fell in Brazil
quarter-on-quarter as well as year-on-year.

Global Yarn and Fabric Output up in Q4/2014
Positive Estimates (Q1/2015) and Outlook (Q2/2015) for Global Yarn and Fabric Output

Estimates for yarn production for Q1/2015 are posi-
tive in Asia and negative in Europe. For South America
estimates indicate an unchanged output. The same
pattern applies to the estimates for the fabric pro-
duction for Q1/2015.
The outlooks for yarn and fabric production for Q2/
2015 are positive in Europe and in Asia.
In Q4/2014, global yarn production fell by 29% quar-
ter-on-quarter. The reason for the strong decline was
exceptionally weak figures from Asia. Asian yarn pro-
duction fell by 31% quarter-on-quarter. In contrast, in
Europe output climbed by 5.3%, while in North and
South America yarn output fell by 7.6% and 8% in Q4/
2014 compared to Q3/2014.
In comparison to Q4/2013 worldwide yarn production
fell by nearly 10.9% in last year's final quarter. Thereby,
in Asia output fell by 11.5%. Annual growth rates in
Europe declined by 3.3% and in North America and
South America by 0.2% and 5.4% respectively.
Global fabric production climbed by 2.6% in Q4/
2014 compared to the previous quarter. The strongest
increase was recorded in Europe with 7.9% followed
by Asia with 2.4%. In South America fabric output fell
by 1.4%. In contrast, global fabric output decreased by
0.4% year-on-year as Asian production fell by 1%.
Europe and South America recorded increases of 1.9%
and 3.2% respectively.
Global yarn inventories were reduced by 1.1% in Q4/
2014 quarter-on-quarter. Thereby, Asian and Southern
American inventories fell by 0.5% and 7.6%. Euro-
pean stocks were increased by 3.4%. On an annual
basis, global yarn inventories fell by 0.9% due to a
strong reduction in South America (17.4%). In Asia
yarn stocks rose by 1% and in Europe they fell by 2%.
Worldwide fabric stocks in Q4/2014 were increased
by 1.4% compared to the previous quarter with North
and South America contributing positively. Stocks in
Asia and Europe were reduced by 0.4% and 1.5%
respectively. In contrast, global fabric inventories in
Q4/2014 were reduced by 0.7% year-on-year. While
fabric stocks were raised by 0.5% in Asia and 1.4% in
North America, they fell by 1.1% and 4.3% in Europe
and in South America respectively.
In Q4/2014 yarn orders in Brazil fell by 4% quarter-
on-quarter and climbed by 0.8% in Europe. On an
annual basis yarn orders increased in Brazil by 32.8%
and fell in Europe by 1.6%. Fabric orders in Q4/2014
declined by 20.8% in Brazil compared to the previous
quarter, while they rose by 4.5% in Europe. Year-on-
year, Brazilian fabric orders fell by 3.8% whereas in
Europe they rose by 1.2%.
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As with the human body or with mechanical instal-
lations, electrical devices and components also age.
The durability of such devices depends on the re-
spective environmental influences. The probability
of a breakdown rises with increasing service life.
Preventive maintenance increases the service life
and thereby the plant availability.

The service life of electrical com-
ponents is strongly dependent on
the ambient temperature, humid-
ity, dirt, quality of the power sup-
ply network, vibrations as well as
other environmental influences and
can vary from spinning mill to
spinning mill.

When even the smallest electronic component fails
because of ageing, the entire device is impaired and
the machine function can no longer be guaranteed.
With key machines, this has consequences for the entire
plant and thereby for the daily production.

Preventive maintenance increases the service life
Age-related influences on electronic components can
also affect the yarn quality to be produced.

In order to make it possible for our customers to have
high availability and consistently good performance
over the entire operational life of the plant, Rieter
offers special maintenance programmes for control and
frequency converter systems though its electronic ser-
vice stations. The comprehensive know-how and the
competence of the electronic engineers help the cus-
tomers to maintain the performance of their plants and
to achieve long-term improvements.

Tailor-made service saves costs
In motor control devices (e.g. frequency converters),
the R.M.S. current is rises with increasing age. This
leads to a greater load on the electricity grid (network
interferences) and also the corresponding devices. In
various countries, such grid interferences are subjected
to higher electricity a tariff, which leads to increasing
operating costs.

Increase plant availability by preventive maintenance

Peter Oswald

Electronic components are subject to a natural ageing
process and become more susceptible, for example, to

temperature and dirt.

Outdated electronic components can generate a chain
reaction in the event of a shortfall and can make whole
devices useless. In such cases, repairs can only be
carried out with high costs and material expenditure,
as far as this is even economically worthwhile.

Rieter offers every customer a tailor-made service for
preventive maintenance. According to a defined time
plan, cleaning, inspections, retrofits and specific tests
are some of the actions recommended.

The fault quota and the service life of electrical compo-
nents can be greatly extended by specific maintenance

This extends the operating length of the entire plant
and is a contribution towards customer satisfaction,
ecology and the economic performance of a spinning
mill.

For more details please contact:
Peter Oswald
Head Electronic Service
peter.oswald@rieter.com
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Innovations have been a
steady process all over the
world during last couple of
decades. What we have been
experiencing in the form of
excellent quality fiber and
fabrics with ultra-modern
machines and equipment is
the result of concerted and
timely innovations. Also, the

processing machines have attained extraordinary qual-
ity standards incorporating precise computer controls,
to give very high quality fabrics with finest texture on
account of extensive research and development at glo-
bal level.

Global textile industry and its yarn spinners, fabric
weavers and processors have to be in a highly com-
petitive mode in the global marketplace - one in which
quality, customization and technological innovations
are likely to play ever-more significant roles.

Overall innovations and capacity building will thus
have to be aimed at giving the much desired boost to
world economy.

CHINA AND INDIA IN FOCUS
China and India are the top two major textile produc-
ers in the world. The proceeds from textile and ap-
parel exports have contributed greatly to the economic
development of both the countries. Millions of jobs
are created in the related sectors. The continuous de-
velopment of the textile industry is thus vital to both
countries' socio-economic health. Interestingly, textile
enterprises in China and India have adopted quite dif-
ferent business models and have followed divergent
growth tracks.

It should be pointed out that technological innovations
do not always refer to automation or hi-tech. Some-
times enterprises may simply reorganize production
procedures to increase the workers' productivity or bring
in innovative strategies to develop the talents and skills
of the work force. Structural and organizational changes
are innovations too which could become imperative
under certain specific circumstances.

This May Interrest You !!
Innovation - The need of the hour

Every country has its own unique experience in under-
taking innovations as well as in establishing and de-
veloping new business models in which the factors of
cost, productivity, quality, technology and design are
adjusted according to market demands and the enter-
prises' capacity. These improvements may be based on
upgrading hardware, but often they are just the result
of better management of the existing technology. The
booming Chinese and Indian textile and apparel indus-
tries show us detailed, multi-faceted technological
developments in their specific historical and social
contexts.

It is worth mentioning that Chinese companies are
specializing in reducing the cost to a very competitive
level, not only by means of cheap labor, but also
through mass production and high productivity. In
fact, the average wage of Chinese workers is higher
than that of Indian workers. While a Chinese textile
worker earns normally $100 per month, an Indian
worker is usually only paid $70 per month. However,
the Chinese companies cut the costs even lower than
their Indian and other competitors through mass pro-
duction and returns-to-scale of the economy. The big-
gest factories in India look like lightweight players in
China.

For example, the largest spinning company in In-
dia,
Vardhman Group has a capacity of 500,000 spindles.
In contrast, the largest Chinese spinning company,
Weiqiao Textile, is running 3,000,000 spindles. The
largest weaving company in India, Arvind Mills pro-
duces 110 million meters of denim and 30 million
meters of fabric per year, while Weiqiao Textile has a
capacity of 157 million meters of denim and 844 mil-
lion meters of fabric in total. On an average, the size
of Chinese textile companies is five times larger
than that of the Indian ones. It is not just size but the
innovative ideas at all levels hae brought Chinese tex-
tile ndustry to its present status.

Apart from management, the external conditions in
India are not friendly to mass production

NEWS
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Table-A

S. No. Country Company No. of Spindles

1 India Vardhaman 500000

2 China Weiqiao 3000000

Table-B

S. No. Country Denim in Fabric in
million mtrs million mtrs

1 India 110 30

2 China 157 844

Chinese Advantage for Productivity:

The World Textile Congress 2015 has given us an
opportunity to critically examine   factors which give
an advantage to Chinese Textile industry so as to
immolate the same, of course with discreet adaptibility,
by other nations.  Following are the three major fac-
tors in this regard:

i. workers are much more disciplined and work more
intensively

ii. Heavy Investment in modern equipment to boost
productivity. According to the International Tex-
tile Manufacturers Federation, between 2000 and
2010 over 55% of spinning machines and over
68% of weaving machines delivered worldwide
went to China.

iii. Capacity building is encouraged by the Govt.

INDIAN ADVANTAGE
Although Indian companies are not able to beat the
Chinese in terms of cost and productivity, their strength
is in small batch orders and customization. Other fac-
tors are:
i. Small orders are not attractive to them,
ii. The rearrangement of working positions in a big

factory   may cause bigger costs, or theunused
capacity may cause larger loss of opportunity cost.

iii. The English-speaking Indians have the advantage
of communication with Western customers, and
that is important for customized products

iv. Most of the Indian textile enterprises have a longer
history and better management than the Chinese
companies.

v. Most of the Chinese enterprises have no more
than 30 years of history and are still striving to
standardize their manufacturing procedure and

quality control because their expansion has been
so fast.

vi. Most Indian companies are quite experienced in
maintaining high quality and have an established
control system.

vii. Customized products bring more profit.
viii. The Indian companies are satisfied with their high-

margin manufacturing.

BUSINESS MODELS
Actually in both China and India the cost-conscious
and the profit-conscious models exist. Although focus-
ing on reducing cost, the Chinese companies do not
forget to pursue more value-added products and profit.
On the other hand, Indian companies also introduce
new machinery and enhance management to improve
cost-efficiency. After the devastating Cultural Revolu-
tion (1966-1976), there were few engineers and skilled
workers left in the urban textile industries and even
fewer in rural areas. Because of the lack of skilled
workers, experienced engineers, and qualified design-
ers, these enterprises could do little to improve tech-
nology or fashion design. Their development is rather
based on the efficient organization of mass produc-
tion, promoting productivity and reducing cost.

From the middle 1980s to the early 1990s, when the
foreign orders arrived, Chinese manufacturers had
neither modern machinery, nor technology strength,
nor communication capability. Thus, their only option
was to add an element of innovation so as to use their
advantage of a highly disciplined workforce and con-
cept of mass production in order to compete with other
players in the field through astonishing productivity
and cut-throat prices.

Further, the conscious and concerted efforts of the
Chinese government in respect of innovative infrastruc-
ture construction, including road construction, power,
and water supply development, provided the fledgling
textile enterprises with substantial support that came
from lower production and transportation costs. Al-
though the strategies of Chinese textile and apparel
companies have changed a lot since then, established
business models and existing customer groups still
largely influence the direction of the companies' tech-
nological development. Through a long period of
market operation, Indian companies have relatively
established market networks and regular customer
groups
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Technology Improvement and Adaptation

The aforementioned characteristics describe the gen-
eral trends of technology management in the textile
and apparel companies in India and China so far. In
specific development phases and concrete enterprises,
more varieties of innovative approaches and strategies
can be observed.

In the age of information technology, ERP (Enterprise
Resource Planning) and CRM (Customer Relations
Management) software systems have been introduced
to the textile and apparel industries in both countries
in a big way. Some of the Indian textile entrepreneurs,
owing to their higher education and better understand-
ing of technology, even set up their own ERP/CRM
companies several years ago as a strategy of business
diversification.

In comparison, the situation in China appears to be
much more complicated and needs multi-level techno-
logical adaptation.

First, international ERP software companies like SAP
and Oracle are too expensive for low-profit textile and
apparel companies. The software produced by these
international companies is not suitable to the unique
business models and corporate backgrounds of local
Chinese enterprises.

Second, for many companies, there is no need for an
overall ERP/CRM software. These companies are pri-
marily interested in managing the crowded manufac-
turing sector and raising production efficiency. There-

fore the ERP software often is introduced together with
(semi-)automated machinery. This actually avoids the
problem of incompatibility of hardware and software
too.

Third, the application of the ERP software means re-
structuring the company organization as well. For a
few entrepreneurs, the major advantage of ERP soft-
ware is not that it promotes productivity, but that it
provides a chance to standardize the whole manufac-
turing process and modernize the enterprise structure.
Standardization becomes the target of the managers
because it significantly reduces the risk of accidents
and lays the groundwork for further development.

NETWORKING

Being aware of the fact that technological advance-
ments are essentially taking place all over the globe
and innovation is a continuous process, there is a dire
need to establish efficient net-working across the globe
to mutually share the results of research and develop-
ments in all areas of textile industry. This will help us
to have even the most advanced technology available
around the world and accelerate gobal   progress of
innovations in textiles through cooperation and good-
will.

Dr. J. Arthur Prem, IRS
CEO,
M/s Vansper Consultants
Mumbai
E-mail: vansper@gmail.com

Connecting you with right
 audience for strengthening

business promotion
www.textileassociationindia.org
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The 12th Dhaka International Textile & Garment
Machinery Exhibition was organized during February
4-7, 2015 at Bangabandhu International Conference
Centre (BICC), Dhaka, Bangladesh.

Dhaka Int'l Textile &Garment Machinery Exhibition
was organized jointly by Bangladesh Textile Mills
Association and Yorkers Trade & Marketing Service
Co. Ltd., and Chan Chao International Co. Ltd., which
was the 12th in the series and which received a tre-
mendous response of 880 Exhibitors from 32 coun-
tries occupying 1060 booths.  ITAMMA is proud to
mention that among them, Indians were 67 in number
and ITAMMA members were 17 in number who had
participated as an exhibitor.

Meeting with BTMA Office Bearers

ITAMMA is always being offered a complimentary
stall by the organizers considering the efforts taken by
ITAMMA in disseminating the information about the
exhibition during its participations in various events
like seminars, workshops, catalogue shows, etc.  Also,
considering the importance of the BTMA and ITAMMA
meetings are being regularly held during these exhibi-
tions with fruitful discussions for the benefit of the
textile industries of Bangladesh. BTMA being one of
the organizers strongly supported for a participation of
ITAMMA in this Exhibition.

Activities organized at ITAMMA Stall M6:

Stall of ITAMMA

ITAMMA promotes "Make in India" Brand
during 'DTG 2015'

ITAMMA was offered a Complimentary Stall No.M6
in the main business building for the fourth consecu-
tive year, to showcase services of ITAMMA as well as
the products of its members. The trend of visitors reg-
istered at ITAMMA Stall was 11 from Spinning, 4
from Wet Processing, 6 from Composite and 10 were
from Garment & Apparel Industry. While the category
of visitors were 35 of Traders/Agents interested in
purchasing and selling the products.

ITAMMA's initiative during 'DTG 2015' for its
members:
A special 'Catalogue Display Scheme' was organized
for its members who were not able to participate in the
above Exhibition and there was an overwhelming re-
sponse from the following members:

ABC Corporation
Ahmedabad.
Manufacturers of Spare Parts for Shuttle and Shuttleless
Looms.

Basant Wire Industries Pvt. Ltd.
Jaipur, Rajasthan.
Manufacturers of Textile Steel Pins, Pinned Lags,
Pinned Rollers, Spiked Lattices, Pin Strips,
Top Combs, O/E Opening Rollers, Stenter Pin Bars
and Fibrillation & Perforation Rollers.

Bluemoon Machines Mfg. Co.
Surat.
Manufacturers of Yarn Conditioning Plants, H.T.H.P.
Yarn Steam Autoclaves & Cotton Two-for-One Twist-
ers.

Excel Industrial Gears Pvt. Ltd.
Mumbai.
Manufacturers of PIV Gear Boxes, PIV Chains, Sprock-
ets, Gears, Roller Chains, Couplings, etc.
Key Textile Accessories Pvt. Ltd.
Surat.

Manufacturers of Weaving Accessories.
Mahalaxmi Mill Store Co.
Ahmedabad.
Manufacturers of Spare Parts for Draw Frames, Speed
Frames, Ring Frames, Autoconers, Two-for-One Twist-
ers and Autocoros.

Maksteel Wire Healds Pvt. Ltd.
Vadodara, Gujarat.
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Manufacturers of Textile Machinery Parts & Accesso-
ries.

Patco Exports Pvt. Ltd.
Mumbai.
Manufacturers of Spare Parts for Spinning, Weaving,
Processing & Testing Machines and dealers in Chains,
Bearings, Gears and Sprockets.

Shree Ram Textiles
Ahmedabad.
Manufacturers of Mechanical & Electrical Warp Stop
Motions, Contact Bars and Ruti 'B' &Ruti 'C' Serrated
Bars.

Srinivasa Textile Equipment Company
Coimbatore.
Manufacturers of all types of Spikes, Blow Room
Lattices, Pinned Beaters, Krischner Beater Lags,
Comber Brushes, Spinning Wooden & Flocked Clearer
Rollers, Disc Beaters and Flexi Clean Pin Beaters.

Super Tex Industries
Mumbai.
Manufacturers of Synthetic Rubber Cots & Aprons.

Suprabhatam Textile Equipment
Coimbatore.
Merchant-exporters of Textile Machinery Accessories
& Spare Parts.

Techno craft Industries
Ahmedabad.
Manufacturers of Warper Beams, Weaver's Beams,
Hydraulic Trolleys, Cloth Making-up Machines and
Web Grinding Equipment.

Yogesh Dyestuff Products Pvt. Ltd.
Mumbai.
Manufacturers of Acrylic & Cationic Dyes.

Also during the exhibition, ITAMMA Logo was dis-
played at17Stalls of the Member-Exhibitors of
ITAMMA.  A meeting with the Office-bearers of
BTMA was organized for ITAMMA members on 5th
February, 2015 at BTMA Office where 10ITAMMA
member Delegation lead by Mr. S. Senthilkumar, Presi-
dent, ITAMMA participated.

Also participated with Mr. Diven Dembla of M/s.
Precision Rubber Industries Pvt. Ltd., Mumbai, Mr.
J.M. Balaji of M/s. Lakshmi Ring Travellers (Cbe)
Ltd., Coimbatore, Mr. T.R. Rajendran of M/s.
Suprabhatam Textile Equipments, Coimbatore, Mr.
Soumyakanti Ganguly of M/s. Eastern Engineering
Company, Mumbai, Mr. Jagmohan Narang of M/s.

Basant Wire Industries Pvt. Ltd., Jaipur, Mr.
Purushottam Kaushik of M/s. Bea Electronics, Gwalior,
Mr. Sameer Dua of M/s. Precision Rubber Industries
Pvt. Ltd., Ahmedabad and Mr. N.D. Mhatre, Director
General (Tech) of ITAMMA.

Mr. S. Senthilkumar, President, ITAMMA addressing the
gathering during Networking Dinner

During the meeting, Mr. S. Senthilkumar, President,
ITAMMA gave an introduction about ITAMMA and
its activities and invited the Office Bearers of BTMA
to India for a 3 day Study-cum-Business Tour to study
the functioning of Indian Textile Composite Mills of
Cotton & Synthetic Processors.

Mr. S. Senthilkumar, President, ITAMMA, once again
requested the organizers to organize this event once in
2 years as it will be very appropriate for the new
developments and ideas once in 2 years.  Further, it
was informed that the exhibition may showcase only
spinning sector one year and post-spinning activities
next year. This will also help to solve the problem of
space shortage.  It was also informed by Mr. J.M.
Balaji, Chairman, International Networking, Seminars
& Public Relations Sub-Committee, ITAMMA that
'ITMA' and 'India-ITME' also organize exhibitions once
in 4 years and further 'India-ITME' has organized an
event "GTTES'2015" recently concentrating on post-
spinning activities and has planned to organize similar
type of event after 'ITME-2016' focusing on only spin-
ning sector.

In reply to this, the BTMA Board of Directors in-
formed that, since the number of participants have
shown an increase every year, i.e. presently it has re-
corded 880 participants as against 840 participants last
year, and the organizers did not experience any vacuum
up till now in regard with the exhibitors as well as
visitors, they wish to continue with the same arrange-
ments.  Also, they added that there is an installation of
20 million spindles last year along with 30 new denim
factories. Further, they requested the ITAMMA mem-
bers to take an initiative in working out a special
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package for Bangladesh Textile Industry for installa-
tion of machines & accessories, especially in spinning
sector. Mr. J.M. Balaji added that Coimbatore will be
an ideal place for this visit as it will be an opportunity
for BTMA officials to observe the mills working with
changing counts very shortly. The President of BTMA
complimented this invitation and mentioned that he
was there at SITRA as well as Lakshmi Machine Works
Ltd. (LMW) 20 years back.

Further, the President of BTMA invited the circulation
of product details of ITAMMA members in the form
of soft copy to all the mill members of BTMA on
complimentary basis.

It was also informed by him that Dhaka University
gives a 'Best Student Award' every year.  In reply to
this, Mr. Diven Dembla, Immediate Past President-
ITAMMA and Managing Director, Precision Rubber
Industries Pvt. Ltd., Mumbai, willingly offered an

Award to the best student of Dhaka University in spin-
ning category on behalf of 'PRECITEX'.

During the meeting, ITAMMA members introduced
themselves and distributed their products catalogues
to the Office-bearers of BTMA.

A Networking Dinner was organized at Bukhara Res-
taurant, Iqbal Center, 42, Kemal Ataturk Ave, Dhaka-
123 on 6th February, 2015 where about 44-45
ITAMMA members and the entrepreneurs from
Bangladesh Textile Industry participated in this event.
During the dinner, the President of ITAMMA thanked
the guests and there were fruitful interactions among
each other with a speech from Mr.A. K. Mukherjee,
Director Technical, Prime Group of Industries and
Mr.M. A. Khan, Technical Adviser, Naheed Cotton
Mills Ltd.; giving the insight of Bangladesh Textile
Industry and the potential of doing business at
Bangladesh.

Picanol NV (Ieper, Belgium) will be exhibiting for the
fourth time at the bi-annual Techtextil fair in Frank-
furt. Picanol will be at the Belgian Lounge, organized
by Symatex, the Belgian Textile Machinery Associa-
tion. Techtextil is the leading international trade fair
for technical textiles, and amounts to the world's cen-
tral marketing and sourcing platform for users and
manufacturers of technical textiles. By using a large
info booth, we create a place to communicate and
exchange ideas with customers and partners in the
business.

As a global leader in the industry of weaving ma-
chines, Picanol NV enjoys growing success in the
market for technical textiles. Picanol offers technical
weavers highly customized solutions for very specific
applications, based on machine platforms that are also
applied in mainstream applications. In this way, also
technical customers enjoy state of the art technology
and performance, combined with the evident advan-

Picanol NV at Techtextil Frankfurt

tages our leading position offers them: large R&D
resources, streamlined high quality production and
assembly processes and a worldwide sales and ser-
vices network. Moreover, Picanol has also invested
more than 40 million euros since 2010 in its assembly
and test facilities, dedicated machining capacity and a
state of the art training center for both customers and
its own staff. During Techtextil, Picanol will be pre-
senting break-through solutions in different fields like
Wide weaving ( up to 540 cm ), Heavy weaving,  OPW-
airbags, Agro-textiles, Carpet-backing  etc.

Picanol is welcoming the extra day allocated to this
event, as certainly the previous Techtextil showed that
only 3 days is not enough to cover all business and to
allow time to explore the fairground. Technical tex-
tiles are the fastest growing textile segments, and
Picanol has the strong ambition to further grow to-
gether with its technical customers - enhancing their
market success. We are looking forward to welcoming
all our customers, prospects and partners at the Bel-
gian Lounge to discuss ideas, opportunities and ongo-
ing projects.

For further information or photographs, please con-
tact:
Mr. Erwin Devloo
(+32 (0)57 222 090 - edv@picanol.be) or
Mr. Frederic Dryhoel
(+32 (0)57 222 364 - fdrh@picanol.be)
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Oerlikon Manmade Fibers Segment at the Techtextil
Frankfurt, Germany 2015

At this year's Techtextil, taking place in Frankfurt
between May 4 and 7, the Manmade Fibers Seg-
ment of the Swiss Oerlikon Group will be placing
the information focus on safety and environment.
The solution provider with its two brands - Oerlikon
Barmag and Oerlikon Neumag - offers numerous
technologies for manufacturing industrial yarns,
fibers and nonwovens. The latest developments
among other things for recycling will be presented
at the 90 m² booth in hall 3, B06, in a Virtual Show-
room in 3D.

Automobile tires, safety belts, airbags, geotextiles,
roofing membranes, guy ropes for drilling plat-forms,
conveyor belts, sails and fishing nets - all these are
manufactured using industrial yarns and nonwovens.
Even this selection of applications showcases the di-
versity of what is possible in potentially the most
exciting area within the textile sector.

Systems for industrial filament yarn
Industrial yarns are considered to be the ultimate dis-
cipline in filament manufacturing. High tenacities,
extreme dimensional stability, tremendous durability
along with a large range of titers - although the de-
manding production process promises high-margins, it
is however also simultaneously a huge challenge both
for the yarn manufacturer and the systems constructor.

With a production window of between 50 and 12,000
den per filament, Oerlikon Barmag industrial yarn
systems cover an extremely-wide titer range. Depend-
ing on the application and the required yarn character-
istics, our systems produce 'strong' yarns for all appli-
cations: from high-tenacity high-modulus yarn for
safety belts, HMLS yarns for tire cord all the way
through to low and ultra-low shrink-age yarns for tar-
paulins.

Innovative industrial solutions for
technical textiles in growth markets

Tape and monofilament systems
Among other things, monofilament yarns and tapes
are being deployed as agricultural textiles such as baler
twine yarns and wind-protection netting, as bulk goods
sacks, carpet backing and geotextiles. Oerlikon Barmag
supplies systems for woven, fibrillated polypropylene
tapes with the highest tenacities - in excess of 7.5
grams/den - available on the market, which can also
be used in road construction.

Staple fiber systems for specialty applications
Synthetic staple fibers are not only used in the manu-
facture of textiles, these diverse manmade fibers are
also being deployed in industrial applications. Predomi-
nantly, polyester and polypropylene fibers are processed
to create carded nonwovens for geotextiles, insulating
materials, filters and similar products. In addition to
many further special industrial applications, shortcut
fibers for reinforcing concrete, cement and plastics are
another area of application for synthetic staple fibers.
Oerlikon Neumag offers systems for manufacturing
monofilament and bicomponent fibers in batch sizes
of 5 tons per day.

Nonwoven systems for industrial applications
A completely different range of textile materials is
also perfect for industrial applications: namely
nonwovens. The market for industrial nonwovens is
expanding at breathtaking speeds of more than 9% per
annum. Increasing demand for these materials, par-
ticularly in emerging economies, is generating tremen-
dous opportunities for manufacturers. Nonwovens ex-
pert Oerlikon Neumag covers the most important ap-
plications with melt blown lines for industrial filters
and spun-bond lines for geotextiles, underlay roofing
membranes and bitumen roofing membranes.
For more information please contact,
André Wissenberg
Marketing & Corporate Communications
Tel. +49 2191 67-2331
Fax +49 2191 67-1313
andre.wissenberg@oerlikon.com
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San Yang Textile Co., Ltd. is joint-stock cotton spin-
ning and weaving company established in 2003. At
present San Yang has 500,000 ring spindles installed
and 340 sets of Air-Jet looms as main production ca-
pacity. The annual output is 30,000 tons of cotton greige
yarns and 40 million meters of cotton woven greige
fabrics.

Over the past years, San Yang Textile has successfully
built a strong reputation with its commitment to qual-
ity and services and has made a profound statement by
receiving the China Top Brand for 2006-07awards from
the Chinese Government.

The company is also listed in the "China Cotton Tex-
tile Industry Most Competitive Top 20 Enterprises"
for four continuous years since 2008. Further, in 2011,
San Yang greige cotton yarn and cloth won the honor-
ary title "The Influential Cotton Textile Industry Brand
of China".

Mr. Jianmin Xu, the General Manager of San Yang
Textile Co., Ltd., stated:

"High quality production begins
with the selection of the finest
raw materials and the state-of-
the-art production facilities with
the latest technologies.

To cope with our market expan-
sion and rapidly increasing de-
mand for our products, we have

already invested more than 1 Billion RMB in new
machinery installations and raw material procurement

San Yang Textile Co., Ltd. Booked 170,000
EliTe® Compact Spindles with

SUESSEN/Germany

in the past fiscal year, and we have a projected invest-
ment of a further 2 Billion RMB in the next few years.

Part of this investment program is also the conversion
of our existing ring spinning machines into Compact
Spinning. Here we investigated over several months
various technologies from various suppliers in our own
premises.

We came to the conclusion that SUESSEN offers the
best technology with the maximum benefit for us. We
decided to join hands with SUESSEN and offer the
best possible quality to our customers."

SUESSEN is the acknowledged Leader in Compact
Ring Spinning Technology
The SUESSEN EliTe® Compact Spinning System has
been sold for over 8,000,000 ring spindles and estab-
lished itself as the most versatile compact ring spin-
ning system. Existing ring spinning machines of vari-
ous manufacturers can be upgraded to compact spin-
ning, using SUESSEN EliTe® Compact Set.

Mr. Roland Eberhardt, Managing Director from
SUESSEN, stated:

"We are very proud to cooper-
ate with San Yang Textile Co.,
one of the foremost and influ-
ential marketplayers in the tex-
tile industry in China and in the
world.

Two famous brands and leaders
in their respective field will
strive forward to produce first

class products with benefits for the yarn processing
industry. It is always the focus of SUESSEN to not
only be the leader in Innovation and Technology in the
field of spinning, but also to join hands with first class
enterprises worldwide. One of these is definitely San
Yang Textile Co."

The project is supposed to go into full production still
in 2015. Both companies started already the work with
full power in order to achieve this goal.

Mr. JianminXu,

Mr. Roland Eberhardt
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The Autoconer was the first automatic winding ma-
chine in history and each of its new machines gen-
erations caused quite a sensation in the textile in-
dustry. Now it is happening again: Equipped with
improved process intelligence, the new Autoconer 6
boasts powerful innovations, a noticeable increase
in productivity and best energy efficiency. Thus
Schlafhorst significantly raises the bar for high-
yield efficiency in the winding process, especially
since the basic model is already equipped with the
key innovations. For Schlafhorst, the Autoconer 6
is quite simply the best original ever.

Intelligently controlled self-optimization is the major
innovation topic of the sixth generation of the unsur-
passed Autoconer. Automated process sequences are
designed and structured to function in aself-optimising
way. This ensures maximum productivity, resource
efficiency, quality and process reliability inwinding.

Autoconer 6, for maximum productivity, resource effi-
ciency, qualityand process reliability

More intelligence for more productivity
The intelligent operation of the new Autoconer guar-
antees ultimate productivity at a consistent level. With
aplus of 6%, it sends a clear signal during start-up.
Thus, the Autoconer 6 always starts with optimized
acceleration without slippage, reaching its maximum
winding speed faster than ever before. In
addition,unproductive piecing cycle times are reduced
to a minimum. The anti-patterning function is opti-
mized for productivity.

The sophisticated material flow system ensures a 100%
capacity utilization of the winding units on
theautomated machines even in case of material flow
variations.

The new Autoconer 6:
The best original ever

Increased productivity thanks to intelligently controlled
process sequences

The RM type has been completelyredesigned. The new
open design features a unique innovative bobbinchange
system that stores anadditional bobbin in the new load-
ing shaft and is thus ready for the change.9+1 bobbins
per windingunit is the success formula for a reliable,
fast and therefore more productive bobbinchange on
RMmachines. Now, with up to 80 winding units, the
new Autoconer 6 type RM increases the productivity
per square meter by 9% in comparison to a machine
with only 60 winding units.

Resource-saving technology
New highly efficient suction system motors, new in-
telligent control systems and aerodynamicallyimproved
components such as the new suction tube, reduce en-
ergy consumption and minimize yarn waste. With
6%less resource consumption, the Autoconer 6 is off
to a good start.

Intelligent material-flow management on Autoconer 6 -
fast, process-reliable and individually configurable

The new suction tube provides significantly higher
resource efficiency: fast, reliable upper yarn pick-
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up,reduced cycle frequency and duration, automatic,
self-adjusting alignment of suction tube position.
Anintensification of upper yarn search is achieved
together with the FlexiCycle. In the process,
miscellaneousparameterssuch as the suction tube dis-
tance, intensity of the negative pressure as well as
search time canbe flexibly set. Upper yarn errors and
red lights are a thing of the past.

The sensor-monitored negative pressure control of the
Autoconer 6 creates only as much negative pressureas
needed. The suction system automatically switches back
and forth between requirement-oriented,increased work-
ing pressure for a reliable yarn end pick-up and the
energy saving resting vacuum. Allparameters are indi-
vidually adjustable. Furthermore, compressed air can
be reduced even more by settingthe blowing impulses
for cleaning of the winding units via the Multi-Jet on
the Informator according to the actual level of soiling.

The new waxing unit has an improved resource
utilisation, which cuts wax wastage by a third.

Automation and intelligent material flow
Due to its automatic, self-optimizing material flow,
the Autoconer 6 is virtually independent of
operation.There is no need for manual settings since
the machine automatically controls everything. The
intelligentsystem distributes the Caddies to the wind-
ing units completely autonomously, allowing the re-
serve bobbinsto vary between 1 and 3, depending on
the situation. If a winding unit faces a temporary sup-
ply shortage, abobbin is provided by the adjacent
winding unit. When required, the Autoconer 6 switches
to high-speed feedby means of sensor control. The
unique advantages of the Autoconer material flow tech-
nology - VarioReserve, Intelligent Bobbin Sharing and
High-Speed Feeding - are even more in tune in the
Autoconer 6.This allows the Autoconer 6 to completely
compensate variations in material flow. The new feed
changestrategy accelerates the feed change by 25%,
since each winding unit is first supplied with the ini-
tial bobbinrequired for production start before the re-
serve bobbins are replenished.

As before, Schlafhorst offers graduated automation
solutions that are individually specified for
eachcustomer in compliance with his internal processes
by choosing the matching machine type as well as
thedesired bobbin and tube handling.

With its multi-tube handling and smart empty tube
strategy, the X-Change package doffer features

intelligentfunctions which are unique in the market.
When the doffer uses a tube format the first time, it
automaticallylearns how to best pick up the tubes and
stores the knowledge acquired in the Informator. This
minimizes set-up times and improves process reliabil-
ity. Thanks to intelligent travel optimization, smart pre-
request mode, extremely short positioning time and
sensational 10 second changing time, the package doffer
XChange stands out with excellent changing capacity.

Benchmark for package and splice quality
The new Tension Control and the proven Autotense
FX make the Autoconer 6 the only machine in the
marketthat offers two systems for electronic yarn ten-
sion control. Tension Control, which is part of the
basicequipment, determines the typical yarn tension
progression of bobbins in the current lot on a
referencewinding unit and uses the measurement data
to calculate a yarn tensioner curve for the lot data in
the Informator. The corresponding control commands
are then transmitted to all winding units. Compared
tomachines without yarn tension control, this basic
system achieves already increasingly homogeneous
package densities and a higher efficiency, thus creat-
ing a new performance level which is sure to
attractinterest from commodity applications.

Benchmark for package and splice quality

For high-end requirements, the reliable winding unit-
specific yarn tension control Autotense FX remains
available as an option, same as the unique technology
modules of the FX series Propack FX, Variopack FX,
Ecopack FX, PreciFX and Speedster FX. In terms of
textile technology, the Autoconer 6 leaves nothing to
bedesired.

The universal splicer module system of the Autoconer
6 ensures perfectly spliced joints for every application.It
takes just a few simple steps and some additional
components to convert the Flex-splicer, which can be
setfor standard and compact yarns, into an Elasto-
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splicer, Thermo-splicer or Injection splicer. Due to
centralsplicing parameter settings, the desired results
are always reproducible at the push of a button and the
yarnis perfectly spliced in every shift. High efficien-
cies can be achieved in downstream processes. The
Autoconer 6 is and remains the benchmark for pack-
age and splicing quality.

Simple operation, increased process reliability
All the innovations, which in many cases are hidden
inside the Autoconer 6, such as the new
electronicsconcept, the smart use of state-of-the-art
sensors, the online monitoring of process sequences
and the auto optimization of settings ensure that pro-
cess reliability is increased and the staff is freed up.
Thus, the Autoconer 6 supports the spinning mills in
their individual optimization of productivity and qual-
ity formaximum economic efficiency and optimal re-
turn on investment.

Numerous improvements make operation, maintenance
and cleaning of the Autoconer 6 easier for the staff.For
example, the aggregates in the new component carrier
are freely accessible, the round magazine of Autoconer
6 type RM is ergonomically designed, and the suction
tube adjusts its position independently and automati-
cally: Faulty operation is virtually impossible and all
movements are performed in a fast and reliablemanner.

The Autoconer 6 improves the competitive edge of
the spinning mills
The innovations of the Autoconer 6 are trend setters in
the industry and create entirely new opportunities in
process optimization. Schlafhorst integrates the best
textile technological know-how in self-optimizing, in-
telligently controlled technical process sequences and,
once again, proves to be the market andtechnology
leader. This is an invaluable advantage for Schlafhorst
customers in the end stage of thespinning process that
is so crucial for success. They gain a greater competi-
tive edge and economicefficiency. The Autoconer 6 -
the best original ever - is thus a new milestone in
package winding.

For more details please contact:
Heike Scheibe
Expert Communication Winding
Schlafhorst
Zweigniederlassung der
Saurer Germany GmbH & Co. KG
Carlstrasse 60
52531 Übach-Palenberg
Germany
T + 49 2451 905 2847
heike.scheibe@saurer.com
www.saurer.com

The textile encyclopedia "The Rieter Manual of Spin-
ning" has been the standard work for students, techni-
cians and other interested parties of short-staple spin-
ning for many years. The brand new Volume 7 - Pro-
cessing of Man-Made Fibres - is now available. With
immediate effect, Rieter is providing the entire multi-
volume reference work with practical focus on the
technology of short-staple spinning as a free download
on its website.

The Rieter Manual of Spinning

The Rieter Manual of Spinning :
Knowledge to Download Free of Charge from the Rieter Website

"The Rieter Manual of Spinning" is the reference work
for short-staple spinning and now consists of seven
volumes. The latest volume deals with the processing
of man-made fibres. Ever since the introduction of
man-made fibres on a commercial scale, the market
share of synthetic fibres has shown an impressive
growth rate. In this important field, the variety of man-
made fibres with different properties is continuously
increasing. For numerous applications today, fibres that
are practically "tailor-made" are available. Spinners
must therefore have detailed understanding of the fi-
bre properties and the specific characteristics. Volume
7 imparts comprehensive knowledge and findings in
this field.
Rieter makes an important contribution to the training
of textile technology students over the whole world
and is now making the unique reference work in En-
glish, Chinese and Turkish available as a free PDF
download on www.rieter.com/rikipedia. All seven vol-
umes can still be acquired in hard cover
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The Society of Dyers and Colourists, India (SDC EC)
organised its 11th International Conference themed
"Innovations for Sustainable Textile Production…
Connecting the Dots" on 20th February, 2015 at the
Lalit, Mumbai.

The conference was supported by Archroma India Pvt.
Ltd., Colourtex Industries Ltd., Britacel Silicones Ltd.,
CHT (India) Pvt. Ltd, Dystar India Pvt. Ltd., Jay
Chemical Industries Ltd., Bureau Veritas Consumer
Products Services (India) Pvt. Ltd, CU Inspections &
Certifications India Pvt. Ltd, Levi Strauss & Co.,
Novozymes South Asia Pvt. Ltd, Mesdan S.p.A. and
Europrogettisrl.

Over 200 delegates from Brands, Process Houses,
Retailers and textile and coloration industry from In-
dia, U.K., Sri Lanka attended the conference.

A Pre-conference networking dinner was organised at
The Mirador, Andheri, Mumbai on 19th Feb, 2015.
Sponsors, Speakers, Trustees, Past Trustees, Medal-
ists, Charted Colourists (CCols) and Media were in-

vited to the dinner.

Mr. Punit Lalbhai, Execu-
tive Director, Arvind Ltd.
gave the Key Note Address
inthe conference. Mr.
Lalbhai listed the key fac-
tors that will drivegrowth -
higher farmer incomes, cost
saving, yield improvement,
liquidity and transparency,
capacitybuilding, lasting
social infrastructure and

profitablevalue-chain integration. He also spoke on
thebreakthrough innovations of affordable Zero
liquiddischarge through biological and chemical meth-
ods.

As Arvind is working with both Organic cotton and
BCI, the executive director opined that organicfarming
can give good results even where irrigation is less and
the soil is not so good; whereas BCIcan be more suit-
able in high yield environments. Selection of the right
area and right technique areimportant in the decision
making as India has suitable areas for both options.He
stressed that a united value chain is essential to bridge
the gap and the meet the challenge ofputting
sustainability theories into practice.

The SDC EC successfully organized its
11th International Conference

Inaugural Panel Discussion:Sustainability: Mirage
or Reality?
Mr. Ullhas Nimkar, Chiarman, SDC EC was the Mod-
erator forthis panel. The panelists were Dr. Mujeeb-
UR-Rahman (from Atul Ltd. was representing ETAD),
Mr. Lutz Lehmann (Hermes Hanse control Group),Prof.
Wolfgang Schrott (HOF University of Applied Sci-
ences), Mr. Sasanka S. Aich (Welspun)and Mr. Szilard
Szarvas (LS & Co).

Various innovative ideas and latest technological inno-
vations were discussed as a means to achieve sustain-
able textile production. With the alternates available
in terms of chemical inputs, machineryand processing
techniques, sustainability are certainly a reality and
not a mirage anymore. Some ofthe technical options
discussed were post-wash recovery, low temperature
processing, nano-filtration, foam technology and use
of electronic sensors in the Dye-House etc.Using ser-
vices of RiskSolution Provider was also noticed as a
rewarding option especially for the beginners.

It was a reallylively discussion and delegates also
actively participated in the conversation by means of
bothquestions and comments.

Speakers Presentation:
There were three technical sessions. Each session in-
cludes three technical presentations.

Session I
◆ Selecting Sustainable Fibres- Dr. Binay Kumar
Choudhury (CUICIPL)
Dr. Choudhury spoke about implementation of the
principles of health, ecology, fairness and care.He
opined that organic fibres are the best option in the
field of sustainable fibres and also spoke onother
sustainability programs in fibres. He gave detailed
overview of Life Cycle Analysis (LCA) of different
fibres and also spoke on benefits to the Brands by
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switching to sustainable fibres.

◆ Natural Waste - Based Colorants and Balancing
the Cost of Sustainable Production - Mr.Paul Cowell
(Archroma)
Mr. Cowell made a very interesting power point pre-
sentation. He spoke on natural waste based colourants
or Earth Colours and how to balance the cost of
sustainability. He also explained aboutOne Way Cal-
culator that enables fast and informed decision-mak-
ing based on precise datameasurement and analysis.

◆ Innovations in Enzymes - Mr. Jayant Khera
(Novozymes South Asia Pvt. Ltd.)
Mr. Khera stated that Enzymes are used practically in
everything in our daily lives. Speaking on biopolishing,
he gave an example of the Stay New Concept which
is used as a combi-process. He also highlighted the
application of low temperature cellulose, low tempera-
ture Amylase in bleaching anddyeing of denim.

Session II
◆ Sustainable Innovation- Waterless Dyeing -
Mr. Ernst Siewers (Dyecoo)
Dycoo being a leader in Carbon dioxide based dyeing;
Mr. Siewers shared his experience and technology in
the field with the audience. He also touched upon global
water scarcity and explained science of waterless dye-
ing.

◆ 3-D Printing: An Emerging Technology - Mr. Kiran
Prayagi (Graphic Arts Technology &Education)
Mr. Prayagi gave detailed presentation with several
examples about 3-D Modelling which is normally called
3D printing. The presentation included updates on

software, printers and applications areas ofthis tech-
nique.

◆ New indices and tools to address sustainability
challenges - Mr. Prasad Pant (NimkarTek Technical
Services Pvt. Ltd.)
Mr. Pant spoke about several international tools to
measure sustainability impacts of production
andprocessing techniques.

Session III
◆ Liquid Waste Management- Mr. Sandeep Patel
(Arvind Enviro)
Mr. Patel made a technically enlightening presentation
on the topic that was much appreciated by the audi-
ence.

◆ Denim - The Way Forward - Mr. Szilard Szarvas
(LS & Co)
Mr. Szarvas made a colourful presentation on denim's
present and future. It was interesting to learn about the
markets and trends in this industry.

◆ Sustainability and Future Trends in Denim -
Mr. Sai Navneethan (Jeanologia)
Mr. Sai spoke on sustainability, compliance and trace-
ability in denim industry. We needadvanced technol-
ogy and better techniques but also a tool to measure
the impact. He alsomentioned a case study done using
Environment Impact Measuring (EIM) Software
whichwill help measure water, energy and the cost of
chemicals. Giving the example of waterlessdyeing and
TRU-BLU range of denims, he said that in the future,
this will drive the change togive value added products.

Images of the conference are available on
https://www.dropbox.com/sh/ip42bjk1p8tctu5/
AADdtiK59yDzgRW44WozQUIfa?dl=0
For Presentations of the conference, please follow the linkhttps://
app.box.com/s/r3mqnui41u1uk3xidngvnkov2crxu2oz
For more details please contact:
Sumit Gupta,
Hon Secretary, Mumbai Chapter &
Hon Trustee, SDC EC
The Society of Dyers and Colourists EC
208, Narmada Building, Laxmi Industrial Premises
Vartak Nagar, Pokharan Road No.1
Thane (W) - 400 606,
Tel.: +91- 22-65346361 E-mail:sdc@sdc.org.in Website:www.sdc.org.uk
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'A perfect digital textile printing solution to trans-
form polyester and polyester-based fabrics applica-
tion possibilities and bringing more efficiency and
profitability to businesses'

Colorjet, a leading
manufacturer of digital
inkjet textile printers is
participating at Garfab-
TX, being held in Surat
from May 15-17, 2015
at SIECC in booth no.
B-14, where it will
showcase a live demon-
stration of the VJD
4824, the latest
Vastrajet-Disperse digi-
tal textile printer suit-
able for polyester as

well as polyester based fabrics like georgette, moss
crepe, weightless, chiffon, etc.

The VJD 4824 super-fast Vastrajet-Disperse printer
offers a production speed of 4,000 meters per day and
thereby meets the normal daily requirements of digital
textile printing. This has been made possible due to
the specially designed jetting controls to optimise print
heads performance to match the high jetting frequency.

The mechanical structure is also designed to handle
high speed production and precise dot placements. The
proprietary AIVC technology ensures that Colorjet Inks
constantly gives high production and best results.The
new bundled software offers up to 20 percent on cost
saving in inks, thus providing a lower cost of produc-
tion.

Throughout the show, live demonstrations will show-
case direct to fabric printing for salwar-suit fabrics,
saree fabrics, scarf fabrics etc., along with printing on
various types of polyester based fabrics, with the ulti-
mate aim to inspire new ideas, drive creativity, boost
productivity and enable new business models.

Colorjet Director, Pavan Gupta says, "Majority of tex-
tile mills seek machines that can give them productiv-
ity of around 4,000 meters per day at competitive prices
and our price point for the VJD 4824 is very competi-
tive vis-à-vis other makes of digital textile printers of
the same capacity."

"Apart from the price being very competitive, since

"Colorjet India to show 4000 meter/day
digital textile printer Vastrajet at Garfab-Tex"

our digital textile printers are manufactured at a state-
of-the-art manufacturing facility in India itself, buyers
of our machines are eligible for various subsidies and
benefits offered by the Government of India under
EPCG, TUF and MSME schemes," he adds.

"Additionally, combined with our excellent after sales
service, users of our digital printers get access to
immediate availability of critical spares, due to the
manufacturing facility being located in India, an op-
tion not available from companies who import and
market printers in India," Mr. Gupta informs.

Colorjet technology has unmatchable advantages in
handling high-precision patterns in gradient colour
change and clouding and deliver, low energy consump-
tion, pollution-free production and huge savings on
water consumption.

Colorjet designs, manufactures and integrates every
component of its printers like inks, printheads, chassis
& the control system to ensure maximum quality, re-
liability and uptime combined with low total cost of
ownership.

Colorjet digital textile printers have been installed at
several textile fabrics process houses across the globe
and has gained the trust of the user community, due to
the robustness of its printers and also the excellent
after sales service and support.

Colorjet is the only manufacturer that offers and sells
machines as a solution, along with RIP colour man-
agement, ink usage, ICC profile and training for appli-
cation development or various applications that a
machine can be used for across different markets.

True to its vision towards continued growth and devel-
opment, the company constantly updates its product
roadmap in an effort to directly connect with its end
users while also valuing feedback given by its service
engineers and sales team. Colorjet also has a highly
trained technical team for after sales requirements.

For more details please contact:
Arun Rao
Taurus Communications
Cell: +91 98250-38518 / 91575-07938
Email:arun@taruruscomm.net
Smarth Bansal
Brand Manager
Colorjet India Ltd.
Cell: +91 98102-39602
Email:smarth@colorjetgroup.com
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New dyes from Colorant Ltd, Ahmedabad, Gujarat,
India are said to use less water and energy, and de-
crease processing skills in comparison to conventional
dyes, in a bid to tackle environmental and sustainability
issues of the textile wet processing industry.

The dyes are named as ECO SERIES. The Trichromy
used for Cotton Fibre and Yarn Dyeing, Knitted and
Woven Fabrics Dyeing. It is widely accepted by the
Indian and International Market.It is suitable for
Exhaust,CPB and Continuous Dyeing Process. It also

Colorant Textile Dyes tackle sustainability

gives miracle result in Soft Flow Dyeing machines
and commendable performance in Padding Process.

It is suitable for Light, Medium,Dark and Heavy Dark
Shades. It is GOTS approved. It is a new range of
High Tinctorial Value, Good Robustness, Extraordi-
nary Colour Value, Unmatchable Lab to Bulk and Bulk
to Bulk Reproducibility. It is also very cost effective.
It has less chance of Reprocessing of Dyed lots and
increases the RFT percentage.

Following are the three dyes:
COLRON GOLDEN YELLOW ECO
COLRON RED ECO
COLRON BLUE ECO
All the above three dyes are known as a Dyer's Dream.
Samples can be arranged on special request.

For further details please contact:
nnm@colorantindia.com/sales@colorantindia.com/
mktg@colorantindia.com

A.T.E. has entered
into a tie-up with B-
Tex Textile Machin-
ery, Mumbai, to pro-
mote and sell B-Tex
products in India and
Bangladesh. B-Tex is
a well-known manu-

facturer of inspection, rolling and packing machines
for grey and finished fabrics for knits, woven, warp
knits and technical textiles.

B-Tex's expanding customer base includes many lead-
ing names of textile industry such as Tessitura Monti,
G M Fabrics, Indocount Industries, Abhishek Indus-
tries, Alok Industries, D'décor Home Furnishing, etc.

A.T.E. is uniquely positioned as a single window so-
lution provider across the textile value chain. This
addition to its portfolio will provide added convenience
to customers to deal with a single source for all their
textile machinery requirements.

A.T.E. has recently concluded orders with Paragon
International and Versatile Enterprises for inspection
machines and reports it has many hot prospects in
pipeline.

A.T.E. now represents B-Tex machines

A.T.E. ties up with Superba, France,
for carpet heat-setting process
Superba S.A.S is a global leader in saturated steam
continuous heat-setting process of BCF carpet yarn
(PA6, PA66, PP, PES, PAN) or spun and wool blend.
With 35 years of experience in the highly specialized
field of high quality tufted or woven carpet, the com-
pany provides advanced and competitive solutions with
a complete range of machines, including the brand
new TVP3, third generation of heat-setting line, to-
gether with the unequalled MF4 freezing machine and
the B401 truly automatic winder.

Superba's range
also covers steam-
ing and shrinking
lines for PAN HB
yarns as well as
s o p h i s t i c a t e d
space-dyeing ma-
chines.  Superba
machines are re-

nowned for high performance and efficiency, environ-
ment friendliness and are economical. These machines
integrate the latest technologies in terms of automa-
tion, information treatment and remote access.

NEWS
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The Textile Association (India) - Central Office
2, Dwarkanath Mansion, Next to Nirmal Nursing Home, 91 Ranade Road Extension, Shivaji Park, Dadar (West), Mumbai - 400 028

Tel: 022-24461145/24474971,  E-mail: taicnt@gmail.com

RESULTS FOR ATA PART I - PASSED/ATAHE CANDIDATES DECEMBER, 2014

Centre / Result PASS ATAHE

Ahmedabad 2014/10, 2014/12, 2014/13, 2014/15, 2014/16 2014/01, 2014/06, 2014/07, 2014/11,
2014/14

Bhilwara 2014/31, 2014/32, 2014/34, 2014/35, 2014/36, 2014/30
2014/37, 2014/38,

Delhi Nil Nil

Ichalkaranji 2014/51, 2014/54, 2014/55 2014/52

Indore 2014/62 2014/60

Mumbai 2014/74, 2014/75 2014/73, 2014/76

Total Registered Appeared Passed ATAHE PASS %

42 37 18 10 48.64

RESULTS FOR ATA PART II- DECEMBER, 2014

Centre / Result PASS ATAHE

Ahmedabad 2014/503, 2014/504, 2014/505 2014/501, 2014/502

Bhilwara Nil 2014/522

Delhi Nil Nil

Ichalkaranji 2014/531, 2014/532, 2014/533 2014/530

Indore 2014/541, 2014/542 Nil

Mumbai 2014/550 Nil

Total Registered Appeared Passed ATAHE PASS %

20 18 09 04 50

The following candidates result with held for non receipt of Industrial Report:

Bhilwara 2014/520, 2014/521

Indore 2014/540

Mumbai 2014/551, 2014/552

EXAM RESULTS
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RESULTS OF ATA PART III - PASSED CANDIDATES DECEMBER, 2014

Centre Yarn Fabric Textile Wet Processing Knitting & Garment
Manufacture Manufacture Procesing Manufacture

Ahmedabad Nil 2014/704 2014/801, 2014/803 2014/901

Bhilwara Nil Nil Nil Nil

Delhi Nil 2014/710, 2014/711 2014/810, 2014/811 Nil
2014/712

Ichalkaranji Nil 2014/720, 2014/721 2014/820, 2014/821 Nil
2014/822

Indore 2014/620, Nil 2014/831 Nil
2014/621
2014/622

Mumbai Nil Nil Nil Nil

Candidate Yarn Fabric Textile Wet Knitting & Garment Total
Manufacture Manufacture Processing Mfg.

Registered 05 10 10 01 26

Appeared 05 10 10 01 26

Passed 03 06 08 01 18

                    Pass 69.23 %
The following candidates result with held for non receipt of Industrial Report:

Bhilwara 2014/610

Sd/- Sd/- Sd/-
Dr .H. V. Sreenivasamurthy Dr. G. S. Nadiger Haresh B. Parekh

Chairman, P. A. C. Co-Chairman, P. A. C. Hon. Gen. Secretary

EXAM RESULTS



March - April 2015 471

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

 The Textile Association (India) - Central Office
2, Dwarkanath Mansion, Next to Nirmal Nursing Home, 91 Ranade Road Extension, Shivaji Park, Dadar (West), Mumbai - 400 028

Tel: 022-24461145/24474971,  E-mail: taicnt@gmail.com

RESULTS FOR GMTA (REVISED) SECTION A/B/C/D PASSED CANDIDATES DECEMBER, 2014

Centre Section A Section B Section C Section D
(Yarn Mfg Specialization)

Ahmedabad 2014/AHA/01 Nil Nil Nil
2014/AHA/03
2014/AHA/04

Bangalore Nil 2014/BAB/01 2014/BAC/01 Nil

Delhi Nil 2014/DEB/10 Nil 2014/DED/01

Indore Nil 2014/INB/20 2014/INC/10 Nil
2014/INB/21 2014/INC/11
2014/INB/22

TOTAL 03 05 03 01

Candidates Section - A Section -B Section -C Section -D TOTAL

Registered 04 05 03 01 13

Appeared 03 05 03 01 12

Passed 03 05 03 01 12

Pass 100 %

RESULTS of GMTA SEC D (OLD) - PASSED CANDIDATE DECEMBER, 2014

Centre Section D Registered Appeared Passed

Mumbai 2014/MUD/001 01 01 01

Sd/- Sd/- Sd/-
Dr .H. V. Sreenivasamurthy Dr. G. S. Nadiger Haresh B. Parekh

Chairman, P. A. C. Co-Chairman, P. A. C. Hon. Gen. Secretary

EXAM RESULTS
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The Textile Association (India) - Central Office
2, Dwarkanath Mansion, Next to Nirmal Nursing Home, 91 Ranade Road Extension, Shivaji Park, Dadar (West), Mumbai - 400 028

Tel: 022-24461145/24474971,  E-mail: taicnt@gmail.com

Schedule of A.T.A. Part - I, II & III December, 2015

ATA Part-I Time 10.00 a.m. to 1.00  p.m. ATA Part-II Time: 2.00 p.m. to 5.00 p.m.

Date Subjects Date Subjects

24.12. 2015 Basic Engineering Sciences 24.12. 2015 Principles of Yarn Manufacture

25.12. 2015 General Engineering 25.12. 2015 Principles of Fabric Manufacture

26.12. 2015 Textile Fibres 26.12. 2015 Principles of Textile Wet Processing

27.12. 2015 Elements of Textile Technology 27.12. 2015 Principles of Textile Testing and Statistics

28.12. 2015 Elements of Comp. and its Applications 28.12. 2015 Industrial Organization and Management

ATA Part - III - Time: 10.00 a.m. to 1.00 p.m.
Compulsory Subjects

24.12. 2015 Elements of Technical Textiles

25.12. 2015 Man-Made Fibre Technology

Optional Subjects

Date Yarn Manufacture Group Fabric Manufacture Group Textile Wet Knitting & Garment
Processing Group Manufacture Group

26.12.2015 Process Control in Yarn Mfg Process Control in Fabric Mfg. Wet Processing-I Knitting Technology

27.12.2015 Modern Yarn Manufacture Modern Fabric  Manufacture Wet Processing-II Garment Technology

1. Last Date for receiving applications at unit 25th July 2015
2. Last Date for receiving all the applications with late fee at unit 25th  August 2015.
3. Last Date for receiving applications at the central office 25th September 2015.

Sd/- Sd/- Sd/-
Dr .H. V. Sreenivasamurthy Dr. G. S. Nadiger Haresh B. Parekh

Chairman, P. A. C. Co-Chairman, P. A. C. Hon. Gen. Secretary

EXAM SCHEDULE
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The Textile Association (India) - Central Office
2, Dwarkanath Mansion, Next to Nirmal Nursing Home, 91 Ranade Road Extension, Shivaji Park, Dadar (West), Mumbai - 400 028

Tel: 022-24461145/24474971,  E-mail: taicnt@gmail.com

Schedule of G.M.T.A. Examination December 2015

Section - A Time 10.00 a.m. to 1.00  p.m. Section - B Time: 2.00 p.m. to 5.00 p.m.
Date Subject No. & Title Date Subject No. & Title
24.12. 2015 A-1 Engineering Physics 24.12. 2015 B-1  Yarn Manufacture

25.12. 2015 A-2 Engineering Chemistry 25.12. 2015 B-2  Fabric Manufacture

26.12. 2015 A-3 Engineering Mathematics 26.12. 2015 B-3  Textile Wet Processing

27.12. 2015 A-4 General Engineering 27.12. 2015 B-4  Apparel manufacture

28.12. 2015 A-5 Professional Orientation 28.12. 2015 B-5  Textile Testing

Section - C Time 10.00 a.m. to 1.00  p.m.

Date Subject No. & Title
24.12. 2015 C-1 Textile Fibre Science

25.12. 2015 C-2 Polymer Technology

26.12. 2015 C-3 Textile Engineering Mechanics

27.12. 2015 C-4 Applied Statistics

28.12. 2015 C-5 Data Management and Information System

Section - D Time: 2.00 p.m. to 5.00 p.m.

Date Yarn Manufacture Fabric Manufacture Text. Wet Processing Apparel Manufacture
24.12. 2015 Short Staple Yarn Mfg. Advanced Fab. Manufacture Wet Proc-Pre Treat. & Apparel Technology

Bleaching

25.12. 2015 Long Stap & other Yarn Mfg. Knitting Technology Wet Proc.-Dyeing Supply Chain Mange in
Apparel Mfg.

26.12. 2015 Engg Design & Yarn Structure Engg Design of Fab.Structure Wet Proc-Printing & Apparel Merchandising
Finishing

27.12. 2015 Process & Qual Management
& Yarn Mfg. Process Control & Qual. Mrkt Textiles Garment Proce. Tech.
Analytical Chem. In in Fab. Mfg.

28.12. 2015 Man-made Fibre Technology Fabric Structure & Design Proce & Qual Manage Process Control &
In Wet Proce. Quality Manage in

Apparel Mfg.

Optional Papers

29.12. 2015 Specialty & High Non Woven Technology Colour Tehory & Col. Social & Trade
Performance Yarns(s) Matching  Compliances

30.12. 2015 Silk Reeling & Throwing Technical Textiles Effluent Treat & Eco Garment Acces. &
Technology Friendly Proce.  Fashion Forecasting

31.12. 2015 Quality & Envir. System in Quality & Environment Systems Quality & Environ Visual Merchandising
Yarn Mfg. In Fab. Mfg. System in Wet Proc.

Section - E Time 10.00 a.m. to 1.00  p.m.
Date Subject No & Title

27.12. 2015 E-1 Industrial Engg & Mill Management
28.12. 2015 E-2 Energy Environment & Efficiency in Textiles

Optional Papers

29.12. 2015 EOD-1 International Trade Management
30.12. 2015 EOD-2 Control Systems in Textile Machines
31.12. 2015 EOD-3 Entrepreneurship Development

1. Last Date for receiving applications at unit 25th July 2015
2. Last Date for receiving all the applications with late fee at unit 25th August 2015.
3. Last Date for receiving applications at the central office 25th September 2015.

Sd/- Sd/- Sd/-
Dr .H. V. Sreenivasamurthy Dr. G. S. Nadiger Haresh B. Parekh

Chairman, P. A. C. Co-Chairman, P. A. C. Hon. Gen. Secretary

EXAM SCHEDULE



March - April 2015474

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

JOURNAL OF THE TEXTILE ASSOCIATION
VOLUME 75 - MAY 2014 TO APRIL 2015

SUBJECT INDEX

Subject Authors Issue Page
◆ EDITORIAL:
● Celebration time for both JTA and ICT! R.V. Adivarekar 1 3
● The Growing Importance of Medical Textiles R.V. Adivarekar 2 100
● Innovation : Frugal or Expensive R.V. Adivarekar 3 168
● New Year, New Hopes, New Opportunities … R.V. Adivarekar 4 262

Welcome 2015
● "Ache Din" - truth or myth¢ R.V. Adivarekar 5 334
● Au revoir 75th Volume - admis 76th Volume R.V. Adivarekar 6 398

Functionalization of Textiles - Future Perspectives

◆ DYEING:
● Properties of Nettle-Acrylic Blended Yarn Shikha Bhardwaj & Suman Pant 1 28
● Influence of Substitution of Madder by M.D. Teli, Sanket P. Valia & 2 103

Sappanwood in Colouration of Natural Fibres Yash Agrawal
● Colouration Properties of Indigo Dyed Wool Top M.D. Teli, Sanket P. Valia & 3 175

Dyed with Marigold Dhanashri Kolambakar
● Dyeing of Banana Fibre with Marigold, Lac, M. D. Teli, Sanket P. Valia & 5 341

Madder and Onion Dyes Jignesh S. Mahajan
● Natural Dye Mordants and their Health Hazards Ashis Mitra 6 405

◆ ENVIRONMENT:
● Environmental Protection through Green Amit Sengupta, Jagadananda Behera, 3 192

Processing of Wool Mrinal Choudhari, A.K. Rakshit &
V.D. Gotmare

◆ FIBRE:
● Chemical Modification of Polyethylene Terephthalate Al-Balakocy N.G. 1 7

(PET) Fibres for Better Performance:
A Review Article

● Effect of Enzymatic Degumming on the Properties Arijit Chakraborty, Netai Mahato, 4 265
of Silk Fabric Pintu Rajak & Josodanandan Ghosh

◆ FINISHING:
● Study on Properties of Cotton Fabric Incorporated V. Sivak Kumar, G. Nalankilli & 4 274

with Diammonium Phosphate Flame Retardant O. L. Shanmugasundaram
through Cyclodextrin and Citric Acid Binding System

● Neem Charcoal Particles - Production and G. Gunasekaran, S. Periyasamy & 5 351
Size Analysis for Further Applications C. V. Koushik

● Effect of Neem-Charcoal Application on Functional G. Gunasekaran, S. Periyasamy & 6 411
Properties of Cotton Fabric C. V. Koushik

● Woven Polyester under Cold Plasma Hinanshu Shekhar Mohapatra, 6 417
Harababsh Singh, Mukesh Kumar
Nayak & Husen Kasim Mullani

● Application of Atmospheric Pressure M.D. Teli, Pintu Pandit & 6 422
Plasma Technology on Textile Kartick K. Samanta

◆ GARMENTING:
● Effect of Various Process Variables on Button Pullout Shelly Khanna & Amandeep Kaur 5 355

Strength of Buttons

◆ HANDLOOM:
● Some Technological Measures to Revive Our Ashis Mitra 2 126

Moribund Handloom Sector in the Context
of Globalization

◆ OTHERS:
● Overall Clothing Comfort of Textile Fabrics and the Ashis Mitra 4 290

Various Factors at Play -A Comprehensive Review
● Dimensions and Determinants of Apparel Retail Ram Mohan A, Krishnaraj R., 4 298

Store Patronage in India Harindranath R. M. & Vijayaragavan M. 6 129

SUBJECT INDEX
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● A Study on Attrubutes and Buying Behavior of Sulekha Ojha & Shikha Pareek
College Going Girls towards Jeans

◆ PRINTING:
● Printing of Silk Fabric following Simultaneous S Roy Maulik 5 345

Mordanting Technique

◆ PROCESSING:
● Printing of Cotton with Natural Dyes using Pre and M.D. Teli, Sanket P. Valia & 1 23

Meta Mordanting Techniques Chandni Pradhan

◆ SPINNING:
● Characteristics of Draw Textured and M.Y. Gudiyawar & Rahul Gadkari 5 337

Air-Jet Textured Yarns

◆ TECHNICAL TEXTILES:
● Role of Textiles during Wound Healing Himansu Shekhar Mohapatra, 1 32
● Influence of Properties of Back-Up Fabrics on Arobindo Chatterjee & Priyadarshi Jaruhar

Properties of Synthetic Leather P. A. Khatwani, & K. S. Desai
● Supporting with Natural Meshes from Cotton and E. H. Shirazy, A. M. Sheta, M. M. Saad, 2 118

Flax Fibers for Parts in the Digestive System M. H. Elshakankery & Ali Marwa A.
● Performance Evaluation of a Pressure Relieving P. Kandhavadivu, R. Rathinamoorthy & 3 187

Mattress in Reducing Pressure Ulcer Incidence R. Surjit
● Role of Nonwovens in Sustainable Products M. D. Teli & A. Shukla 4 283

◆ TEXPERIENCE:
● Texperience - Bleach Clean-up Ashok Athalye 1 48
● Texeperienc - Specialty Chemicals Perspective : Sundeep P. Deshmukh 2 132

Textiles Specialty
● Texperience - Lessons Learnt by an Accidental Mr. Rahul Bhajekar 3 200

Textile Professional
● Emulating Colors of Animal Kingdom in Textiles Ashok R. Athalye 4 308
● Productive and Protective Microbiology in Madhura P. Nerurkar 5 360

Textile Industry
● Advances in Sports Technology Mrinal Choudhari 6 434

◆ TEXNOTE:
● Chapter 1: Tissue Engineering Scaffolds - Manasi Damle, Madhura Nerurkar & 2 136

An Introduction Ravindra Adivarekar
● Chapter 2: Role of Textiles in Tissue Manasi Damle, Madhura Nerurkar & 3 203

Engineering Scaffolds Ravindra Adivarekar
● Chapter 3: Bio-polymers for Tissue Manasi Damle, Madhura Nerurkar & 4 314

Engineering Scaffolds Ravindra Adivarekar
● Chapter 4: Techniques for manufacturing of Manasi Damle, Madhura Nerurkar & 5 362

Tissue engineering scaffolds Ravindra Adivarekar
● Chapter 5: Silk based Scaffold Manasi Damle, Madhura Nerurkar & 6 437

Ravindra Adivarekar
● Chapter 6: Upcoming Bio-technology based Manasi Damle, Madhura Nerurkar & 1 63

applications in textiles Ravindra Adivarekar

◆ WEAVING:
● A Comparative Study of Effects of Ring Yarn, Tanveer Malik, T.K. Sinha & 2 108

Rotor Yarn and Air Vortex Yarn on The Comfort Yogita Agrawal
Properties of Fabric

● Studies on Thermal Behavior of Cotton × Prabir Kumar Choudhuri 2 114
Eri/Acrylic Blended Fabrics Using Design of
Experiment Methodology: A Guidance to Engineer
Winter Clothing

● Characteristics of Draw Textured and M.Y. Gudiyawar & Rahul Gadkari 3 171

SUBJECT INDEX
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FORTHCOMING EVENTS

INDIA

1st International GOTS Conference
(Strong Partnership for success)
Date : 22nd May, 2015
Venue : The Lalit, Andheri (East), Mumbai , India
Contact : Mr. Sumit Gupta

Global Organic Textile Standar Conference Coordi-
nator, Representative in India and Bangladesh

Mobile : +91-9892270594
Skype : sumit.textile
E-mail : gupta@global-standard.org
Website : www.global-standard.org

Non Woven Tech Asia 2015
2nd International Exhibition & Conference of Non Woven
Industry
Date : 25-27th June, 2015
Venue : New Delhi, India
Contact : Messe Frankfurt Trade Fairs India Pvt. Ltd. 215,

Atrium, B Wing, 2nd Floor, Andheri-Kurla Road,
Andheri (East), Mumbai - 400 093 India

Tel. : +91-022-6144 5900, Fax: +91-022-6144 5999,
Website : http://www.heimtextil-india.in

HEIMTEXTIL INDIA 2015
(Leading Trade Fair for Home Furnishing & Contract Tex-
tiles)
Date : 4th-6th June, 2015
Venue : Mahatma Mandir, Gandhinagar, Gujarat, India
Contact : Radeecal Communications

402, 4th Floor, Optionz Complex, Opp. Nest Hotel,
Off C.G. Road, Navarangpura,
Ahmedabad - 380 009 India

Tel. : +91-79-26401101, M.: +91-9173440725
E-mail : sales@nonwoventechasia.com
Website : www.nonwoventechasia.com

Techtextil India
(Trade Fair for Technical Textiles and Nonwoven)
Date : 24th to 26th September, 2015
Venue : Bombay Convention & Exhibition Centre, Goregaon

(E), Mumbai, India
Contact : Messe Frankfurt Trade Fairs India Pvt. Ltd., 215,

Atrium, 2nd Floor, B Wing, AndheriKurla Road,
Andheri, Mumbai - 400 093 India

Tel. : +91 (0)22-61445900
Fax : +91 0)22-61445999
Website : www.messefranfurtindia.in

Every effort is made to ensure that the information given is correct. You are however, advised
to re-check the dates with the organizers, for any change in schedule, venue etc., before
finalizing your travel plans..

ABROAD

INDIATEX 2016
International Textile Exhibition
Date : 16-18th March, 2016
Venue : Bombay Convention & Exhibition Centre, Goregaon

(E), Mumbai, India
Contact : Mr. Haresh B. Parekh, Exhibition Convenor

The Textile Association (India) - Mumbai Unit
Amar Villa, Behind Villa Diana, 86, College Road,
Near Portuguese Church, Meher Hall,
Dadar (W), Mumbai - 400 028 India

Tel. : +91-22-2432 8044, 2430 7702,
Fax : +91-22-2430 7708
Mobile : +91-9167515676, +91-9324904271
E-mail : taimumbaiunit@gmail.com,

taimu@mtni.net.in,
Website : www.textileassociationindia.com,

www.indiatex.co.inITME 2016

The Integrated Textile & Garment Manufacturing Tech-
nologies Showcase
Date : 03rd to 08th December, 2016
Venue : Bombay Convention & Exhibition Centre, Goregaon

(E), Mumbai,  India
Contact : Executive Director India ITME Society 1210/1211

Dalamal Tower, A wing, 12th Floor,  Plot No.211,
Nariman Point, Mumbai- 400 021 India

Tel. : +91-022-2202 0032 / +91-022-2282 8139
E-mail : itme@itme-india.com
Website : www.itme@itme-india.com

13th Asian Textile Conference (ATC-13)
Federation of Asian Professional Textile Association (FAPTA)
Date : 03rd to 06th November, 2015
Venue : Australian coastal city of Geelong, Victoria.

Australia
Contact : Prof. Xungai Wang (Alfred Deakin Professor)

Chair of the Organising Committee
Director, Australian Future Fibres Research &
Innovation Centre (AFRIC), Deakin University,
Australia

Tel. : +61-03-5227 2894
M. : +61-419525434
E-mail : xungai.wang@deakin.edu.au
Website : www.atc-13.org

ITMA 2015
The Integrated Textile & Garment Manufacturing Tech-
nologies Showcase
Date : 12th to 19th November, 2015
Venue : Fiera, Milano Rho, Milan, Italy
Contact : MP Expositions Pte Ltd. 20, Kallang Avenue,  2nd

Floor, Pico Creative Centre, Singapore 339411
Tel. : +65 6393 0241, Fax: +65 6296 2670
E-mail : info@itma.com,
Website : http://www.itma.com
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