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1. Introduction
India comprises of 60% of diesel vehicles from which
78% are conventional models running without active
soot absorption filtering system. India is one of the
major carbon emitter amongst all the Asian countries.
According to Kyoto protocol, each country is assigned
its unique carbon footprint values i.e., the amount of
carbon emissions permitted by the country. If the car-
bon emissions of the country exceed the pre-stated
quantum, the country is entitled to buy carbon futures
from nations that have excess amount of carbon fu-
tures. The carbon footprint is increasingly becoming a
major set-back for industrial and national growth, since
exceeding the limit results in more financial expendi-
ture in terms of buying of carbon futures[1].

With the growing awareness towards global earth
warming, many efforts are being made to carbon-di-
oxide (CO2) emissions. In the energy industry, a major
generator of CO2, technical developments are being

made to use recyclable energy. However, it will still
take considerable time until these new energy medi-
ums become practical. It is therefore necessary to
develop technology to recover and store CO2. How-
ever because the existing methods consume a tremen-
dous amount of energy in order to review CO2, new
methods are being developed that can separate soot
[2].

The current versions have an inbuilt filtering system
which cannot be used in older vehicles due to struc-
tural remodeling. The only way to solve the issue is to
prepare an appropriate mix of technical fibers in order
to manufacture the best filter fabric that can be easily
used by engines of conventional technology that still
run on the roads. The main hurdle to such an imple-
mentation may be the cost of the fabric manufactur-
ing, which if higher may hinder the wide-spread ac-
ceptability. Hence this process is maintained at main-
taining a very low production and maintenance costs.
By this way this fabric can be easily attached to the
device which is attached to the rear end of any exhaust
pipe from a diesel vehicle. Moreover it can also be
used in industries where there is emission of soot and
carbon particles [3].
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The filter can bring noticeable changes to the environ-
ment, if the fabric is made to capture carbon and sul-
phur gases. One remedy to this problem can be by use
of catalytic convertor or activated carbon sprinkled
between layers of fabric that reacts with sulphur smoke
and converts them into non-lethal gases. This needs
the use of wide range of fabrics and chemicals to
determine the final product useful for filtering gases
and soot. There have been many alternate models to
capture the soot but they are either very expensive
with high maintenance or not efficient enough to bring
noticeable changes [4].

The diesel engines used in automobiles, power plants,
generators, etc. are the main contributors of air borne
pollution. Although these have become an integral part
for any country and the proper technology to curb the
pollutants has not been implied on a large scale. It is
a well-known fact that no nation can survive without
automobiles or power plants, hence finding a middle
path to solve the crisis are the priority for any indus-
trial community. The textile fabrics traditionally have
not been used for exhaust gas filtration, because of
two main reasons. The interstices get chocked up very
easily and replenishment or cleaning of the same re-
quires much time. Hence textile filters are limited with
industrial and chemical filtration.Based on the litera-
ture it is inferred that a blend of Steel/Carbon/Glass
fibers is best suited for the automobile filtering me-
dium. The weave can be of plain with dense cover
factor. The twist also plays an important factor in fil-
tering efficiency. Hence the yarns should possess op-
timum twist, so as not to succumb under high tem-
perature and pressure in case of high twist [5]. This
paper focuses on development of filter fabric using
Steel/Carbon/Glass fibers for automobile diesel engine
to control the hazardous carbon chemicals in the ex-
haust vent.

2. Materials and methodology
2.1. Materials
The steel and ceramic yarns were procured from Pio-
neer Exports, Baroda. The yarns were in cone form,
which is later converted into beam for weaving suit-
ability. The weaving of the customized woven fabric
was carried out at Paco Industries, Pollachi which is a
market leader in manufacturing air filter medium. The
activated carbon powder was procured from GK chemi-
cals, Coimbatore in granules form. The powder was
then reduced to fine particles for coating it on the
carbon fabric. Then the testing of the sample was
carried out in permutation method. There were 2 types

of woven fabric with same yarn but different cover
factor. Since the filtering methods follows multi-layer
fabric filtration. In order to individually asses the fil-
tering capacities of each individual woven filter fab-
ric, the samples in each category were tested sepa-
rately. The tests for combined samples were done
through the fabricated device, where as individual
sample testing was done by plugging the sample alone
at the end of the diesel engine exhaust vent pipe. Since
the device can work only when two sets of filters are
placed.

The testing was carried out in 2 stages, wherein the
initial stage, individual samples were tested without
placing the device. Secondary tests were performed by
placing both the samples in their appropriate places in
device and values were taken. The individual tests were
performed to asses any further improvement in an
individual sample by replacing it with other high per-
formance fibre suitable for filtering.

In order to assess the safe working limit for the fabric,
Differential Scanning Calorimetry (DSC) and Thermo-
Gravimetric Analysis (TGA) were performed. These
two depict the safe working temperature to mass loss
function, which is critical for any material working
under high temperature for a long time. According to
the permutation method, the samples were numbered
in following order,

2.2. Types of sample andtheir constituents

Table 2.1 shows the types of samples and their con-
stituents, used in the study.
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Table 2.1: Types of samples and their constituents

Sample Constituents
Number
Reference Without placing the device
2AC Single layer Activated carbon coated wo-

ven fabric (C) in between two stainless steel
mesh (2A)

2ABC Single layer Activated carbon coated wo-
ven fabric (C) & Silver coated Glass fibre
fabric (B) in between two stainless steel
mesh (2A)

2A2C Double layer Activated carbon coated wo-
ven fabric (2C) in between two stainless
steel mesh (2A)

2AB2C Double layer Activated carbon coated wo-
ven fabric (2C) & Silver coated Glass fibre
fabric (B) in between two stainless steel
mesh (2A)

2.3. Testing Method
2.3.1 Fabric pore size determination
The testing of filter fabrics for their pore size distribu-
tion follows ASTM standards. The test methods
requiretwo 200 mm diameter sieves without mesh
(These sieves have been found to be suitable to hold
most filter fabrics but for thick fabrics an alternative
apparatus may be required), pan or appropriate receiver,
a balance readable and accurate to 0.01g, sieve brush
and a mechanical sieve shaker.

Sand fractions obtained from rounded river sand by
sieving as set out is used for testing. Not all the frac-
tions included are required but each fraction used must
comply with the limits. Sand fractions should be re-
ceived regularly to eliminate any broken down par-
ticles [6].

The testing procedure is as following:
a) The fabric was placedin between the 2 sieves or

suitable fixing apparatus. It was ensured that the
fabric was not loose nor so tight that the fabric
was stretched enlarging the pore sizes.

b)  The receiver was fitted and placed 50+/-5 grams
of the finest fraction on the fabric.

c) The system was mechanically or manually
agitatedfor a period 10+/- minutes. The agitation
of the system ensured that the sand fractions roll
in a regular motion by moving backwards and
forwards with frequent jarring.

d) The mass passing through the filter fabric was
recorded. The filter fabric was cleaned using a
sieve brush. Excessive force was not used to re-
move sand fractions trapped within the fabric as
the smaller particles will not greatly affect the
percentage passing of large fractions.

e) The percentage passing of each fraction was
calculatedand then the % passing against average
particle size was plotted. The average pore size
from the plot was determined.

Table 2.2: Filter fabric requirements

Filter Fabric Requirements
Physical Properties Test Method Type 1 Type 2
Fabric weight, on an ambient Test Method 136.0 g/m2 203.0 g/m2
temperature air dried tension- "Tex-616-J, (4 oz/yd2) minimum (6 oz/yd2) minimum
free sample. Construction Fabrics"
Permittivity 1/sec ASTM 4491 1.0 min 0.5 min
Tensile Strength-N ASTM 4632 445 N (100 lbs) 890 N (200 lbs)

minimum minimum
Apparent Opening Size ASTM 4751 70-100 80-120
Elongation at Yield-% ASTM 4632 20-100 20-100
Trapezoidal Tear-N ASTM 4533 156 N (35 lbs) 334 N (75 lbs)

minimum minimum
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2.3.2. Testing standards
Table 2.2 represents various test standards for deter-
mining the filter fabric parameters [7]. The initial dif-
ferential pressure describes the differential pressure of
the clean sample. In the case of coarse and fine dust
filters, the initial pressure differential is measured at
50%, 75%, 100% & 125%of the nominal volume flow
rate. From the measurement results, a curve of the
differential pressure as a function of the volume flow
rate is created. The sample is fed in several steps using
a defined synthetic test duct. After each individual dust
fed, the actual synthetic dust arrestance is determined
gravimetrically. For this purpose, a previously weighted
final filter is removed from the test rig and reweighted.

The emission tests in India are carried out based on
Bharat State (BS) IV norms [8]. The first set of BS
norms was formulated by 1992 and over the years it
has been revised stringently to tighten the emission
values. In the initial stage I norms the values were
higher by an average of 5-15 times than the normal
values. The vehicles manufactured in before the re-
vised BS IV norms do not comply with it and hence
continue to operate by producing more amount of
pollution. The standards of emission control norm
formulated by Government of India are shown in Table
3 [9].

Table 2.3: Emission standards for light duty vehicles

Year CO HC HC+NOX NOX PM
1992 17.3-32.6 2.7-3.7 - - -
1996 5.0-9.0 - 2.0-4.0 - -
2000 2.72-6.90 - 0.97-1.7- - 0.14-0.25
2005- 1.0-1.5 - 0.7-1.2 - 0.08-0.17
2010- 0.64 - 0.56 0.50 0.05

0.80 - 0.72 0.65 0.07
0.95 - 0.86 0.78 0.10

2010- 0.50 - 0.30 0.25 0.25
0.63 - 0.39 0.33 0.04
0.74 - 0.46 0.39 0.06

2.4. Emission testing methods
The testing starts when the gas detector is inserted in
the exhaust vent. For comparison purposes, first test
was carried out without placing the device. The result
of this test is then used as reference value for subse-
quent tests, thus determining the efficiency of various
combinations. Figure 10 represents the line-sketch of
emission test method followed for testing various fil-
tering parameters of the device. The steps followed in

the emissions test are as following[10]:
◆ To minimize false passes, a test protocol that is

difficult to cheat on or bypass, and strong and
rigorous audit and supervision schemes need to
be established from the outset. Theprotocols
should be capable of preventing temporary tun-
ing that enables dirty vehicles to pass.

◆ In designing test protocols, substantially reducing
measurement differences among test centers, and
improving reproducibility and accurately should
be given a high priority.

◆ Dilution of gas during measurements should be
tightly controlled to avoid entraining clean air
into the exhaust gas, thereby lowering readings
and making it more difficult to identify high
emitters.

◆ Internationally experience with spark-ignition
vehicles has amply demonstrated that dynamom-
eters are essential to minimize false passes. The
dynamometer tests should set limits on NO as
well as CO and HC.

◆ Readings should be taken after a pre-established
time by a computer rather than at arbitrary mo-
ments convenient to the tester, as is currently the
case. It is also recommended that the test results
not be made available to the test technician until
the computer has entered the results in the data-
base, the tester intervenes to modify the results.

◆ Because of the inherent weakness of the test pro-
tocols that can be used in roadside checks of emis-
sion levels lack of acceptable reproducibility and
complexity of adequatelysupervising their opera-
tion roadside inspection should be phased out for
the most part except as a screening tool to iden-
tify gross smoke emitters and send them to test
centers.

Figure 2.4 : Emission testing method

WEAVING
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The method incorporates a gas detector connected to
flow meters[11]. The testing report shows the amount
of Carbon Monoxide, Hydro Carbon, NO and Particu-
late matter present in the exhaust. These values are not
generally tested for common emission tests. The main
parameters are smoke density. Smoke density means
the light absorption coefficient of the exhaust gases
emitted by the vehicle expressed in terms of m-I or in
other units suchas Bosch, Hartidge, % Opacity etc.
Normal smoke density values lie in the range of 2.12-
2.34 Hartidge.

2.5. DSC/TGA Testing
DSC Measures the rate of the heat flow to the sample
and the reference. DSC is useful in making the same
measurements as DTA and has the capability to mea-
sure heat capacities and thermal conductivity. The
primary measurement signal for all three types is tem-
perature differences.It determines the intensity of the
exchange of the heat between furnace and the sample-
reference part[12].

Thermo gravimetric analysis is a technique in which
the mass of a substance is monitored as a function of
temperature or time as the sample specimen is sub-
jected to a controlled temperature program in a con-
trolled atmosphere. TGA is a technique in which, upon
heating a material, its weight increases or decreases.
TGA measures a samples weight as it is heated or
cooled in a furnace. These instruments can quantify
loss of weight, loss of solvent, loss of plasticizer,
decarboxylation, pyrolysis, oxidation, decomposition,
weight % filter, amount of metallic catalyst residue
remaining on carbon nanotubes, and weight % ash. All
these quantifiable applications are usually done upon
heating, but there are some experiments where infor-
mation may be obtained upon cooling[13].

3. Results and discussion
The filter fabric was tested for its heat-resistance prop-
erty through Differential Scanning Calorimeter (DSC)
and Thermo-Graphic Analysis (TGA) Tests. The emis-
sion test was carried to infer the filtering capacity of
fabric.

3.1. Inference from DSC/TGA Tests
Figures 11and 12 show the results of DSC/TGA tests.
The DSC/TGA tests were performed for Steel, Glass
and Carbon filter fabric, which serves as the main
filter for the device. The test results of DSC/TGA tests
are usually obtained in graph which can be later deci-
phered into tabular values to understand the optimum

temperature. The tabulated values for the DSC/TGA
report are shown in Table 4.

Tables 3.1 and 3.2 show the DSC/TGA values respec-
tively. The analysis shows that the woven filter fabric
can handle a working temperature of 800ºC without
any drop in performance. This level is more than suf-
ficient for placing the fabric at the exhaust end, since
the temperature of exhaust gas coming out from the
engine is only about 550ºC-650ºC. When the soot laden
air reaches the exhaust pipe, the temperature is not
more than 350ºC, irrespective of a vehicle model or
thrust of the acceleration force. Hence the fabric can
work more for a sufficient period of time before it
starts to degrade.

Table 3.1: DSC values for woven filter fabric

S No. Weight Loss (%) Temperature (%)
1 9 50
2 22 100
3 85 200
4 113 300
5 119 400
6 124 500
7 117 600
8 115 700
9 112 800

10 130 900

Figure 3.1:  DSC values for woven filter fabric
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Table 3.2: TGA values for woven filter fabric

SNo. Heat Flow (μV/Mg) Temperature (ºC)
1 0.08 200
2 0.16 300
3 0.18 400
4 0.27 500
5 0.41 600
6 0.67 700
7 0.86 800
8 1.57 900

Figure 3.2: TGA values for woven filter fabric

3.2. Inference from emission test
The emission test was performed at Sutharsun Emis-
sion Testing Center, Coimbatore.Table 3.3 shows the
Indian norms for pollution from vehicles. The emis-
sion test was initially performed on the individual
samples of woven cadres. Each cadre had 2 samples
thus totalling to 4 samples. The individual tests re-
vealed that woven fabric with activated carbon fabric
shows much more efficient. Nevertheless, the activated
carbon still comprises of the major component in ab-
sorbing the carbon related soot particles due to its
porosity and amorphous structure
[14, 15].

Table 3.3: Emission test values for individual sample

S No. Sample CO HC+NOx NOx PM Smoke
Density

1 A 0.41 0.24 0.37 0.05 2.18
2 B 0.42 0.24 0.25 0.04 2.49
3 C 0.38 0.23 0.36 0.04 1.73

A - Filter Mesh made of Stainless steel
B - Filter mesh made of Glass fibre fabric
C - Activated carbon coated mesh

Initially the test was carried with individual sample
without any combinations and their results were
analysed (Table 3.3). It was found that there was a
significant reduction in smoke density by sample C
which is activated carbon coated mesh. But it couldnot
be used individually without any combination. So for
better efficiency the sample has to be used in combi-
nation.

Table 3.4: Emission test values for
combined sample test

S No. Sample CO HC+NOx NOx PM Smoke
Density

1 2AC 0.36 0.22 0.35 0.02 1.15
2 2ABC 0.36 0.22 0.36 0.02 1.12
3 2A2C 0.38 0.23 0.32 0.02 0.87
4 2AB2C 0.33 0.18 0.30 0.01 0.75

For combined test, the following combinations of the
sample has been carried out as follows,
◆ 2AC - Single layer Activated carbon coated wo-

ven fabric (C) in between two stainless steel mesh
(2A)

◆ 2ABC - Single layer Activated carbon coated
woven fabric (C) & Glass fiber fabric (B) in
between two stainless steel mesh (2A)

◆ 2A2C - Double layer Activated carbon coated
woven fabric (2C) in between two stainless steel
mesh (2A)

◆ 2AB2C - Double layer Activated carbon coated
woven fabric (2C) & Glass fiber fabric (B) in
between two stainless steel mesh (2A)

With the above combinations, at first the single layer
activated carbon coated woven fabric has been placed
in between two stainless steel mesh and in the same
way Single layer Activated carbon coated woven fab-
ric (C) & Silver coated Glass fiber fabric (B) placed
in between two stainless steel mesh (2A), Double layer
Activated carbon coated woven fabric (2C) placed in
between two stainless steel mesh (2A), Double layer
Activated carbon coated woven fabric (2C) & Glass
fiber fabric (B) placed  in between two stainless steel
mesh (2A) and their combined results are found.By
analyzing the test results obtained from the combined
samples it was found that the combination of Single
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layer Activated carbon coated woven fabric with Glass
fiber fabric in between two stainless steel mesh gave
a better efficiency and reduction in smoke density. Such
that in order to make the efficiency higher the Double
layer Activated carbon coated woven fabric with Glass
fiber fabric combination is used in between two stain-
less steel mesh, which further gave an significant re-
duction in smoke density and gave a higher efficiency.

Graphical representation of the results

Figure 3.2:Comparison of individual sample test

Figure 3.2 shows the comparison of emission values
of each chemical constituent from individual sample
test. The inference shows that the Sample C has given
a considerable improvement in the reduction of smoke
density.

Figure3.3:Comparison of combined sample tests

Figure 3.3 shows the comparison of emission values
of each chemical constituents from combined sample
test. The inference shows that the 2AB2C Sample has
given a significant improvement in the reduction of
smoke density.

The sample with combination of glass, steel, activated
of carbon coated woven filter fabric were tested with
the device. The test results of 2AB2C Sample has given
a significant improvement in the reduction of overall
smoke density. Hence the best suited combination of

best filter fabric is ''2AB2C'' which is double layer
activated carbon coated woven fabric and Glass fiber
fabric in between two stainless steel mesh.

4. Conclusion
The product can solely be a major catalyst for rever-
sion in global warming and climate change problems.
Most of the greenhouse gases are emitted from auto-
mobiles and industries. Even a small amount of reduc-
tion in these emissions can lead to a big change in
global warming. The idea displayed here does not
violate any Intellectual Property Rights (IPR) issues
and it is not been used currently.

Initially the smoke constituents of a normal diesel
engine exhaust were identified and tabulated in quan-
tum. The exhaust components were then segregated
based on its particle size and compatible element. The
next major work was to find out the suitable fibre
from the wide range of high-performance textiles. The
fiber must have all the required property like tempera-
ture resistant, pressure resistant, resistant against corro-
sion, etc. finally steel and glass fibres were desig-
nated, which were woven in densely packed woven
weave. The woven fabric serves as a primary filter to
the filter housing containing carbon particles. The
samples were produced in woven filter mediums and
later these samples were tested for their thermal resis-
tance and filtering capacity. The samples were tested
in various ways to determine the most efficient one.
The activated carbon serves as the single major com-
ponent for filtering soot particles and allied exhaust
gases.The filter incorporates steel/glass fabrics for
better temperature and pressure absorbency.The non-
woven fabric layer houses the activated carbon in
varying quantities.The test results showed a staggering
of 77% reduction in smoke density, which arises due
to presence of high amount of soot particles.The com-
bined sample of 2AZ4 having 20 grams of activated
carbon was the best suited for soot filtration.The de-
vice which is used for testing is very simple in con-
struction and effective enough to reduce ¾th of the
soot on road.The device can also be used in power
generation, cement or any smoke producing industries
with necessary dimensional alternations.Such a prod-
uct which has easy handling and no maintenance can
be used on any vehiclewith no hassle.

5. Future work
The device fabricated is suitable for diesel engines
only. Hence some innovative filter design with mod-
ern technical fibres may be used to filter petrol ex-
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haust too. The main difficulty in filtering petrol ex-
haust is the combustion of oil along with petrol which
produces burnt oil fumes along with soot. This burnt
oil posse's threat to filter fabrics, as it may perma-
nently choke the fabric.The device can also be fabri-
cated in larger dimensions to use for filtering exhaust
of cement, power generation industries. A modern study
reveals that algae are very useful in absorbing CO2
from atmosphere. Hence alginate fibres should also
possess the same property. Owing to the harsh envi-
ronment, alginate fibres may degrade rapidly if used
in the current exhaust filtering systems. Hence a novel
approach should be made to impart alginate fibres along
with High-Performance fibres for complete removal of
soot contents.
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1. Introduction
Indian Textiles Industry provides one of the basic
necessities of life and plays a pivotal role through its
contribution to industrial output, employment genera-
tion and export earnings. It contributes about 14% to
India's industrial production which is 4% of GDP;
employs 45 million people and accounts for 13% share
of the country's total export basket [1]. On the other
hand Indian handloom industry is a part of country's
culture and tradition. It is one of the oldest cottage
industries diffused widely throughout the country and
contributes nearby 15% of the total cloth production.
95% of the world's hand woven fabric comes from
India. The handloom sector has been sustained by trans-
ferring skills from one generation to another and the
strength of this sector lies in its uniqueness, flexibility
of production, openness to innovations, adaptability to
the supplier's requirement, etc. However, the adoptions
of modern techniques and economic liberalization have
made serious inroads into this vibrant sector. Hence,
there is a need for value addition of handloom prod-
ucts to improve the livelihood of the artisans associ-
ated with handloom weaving [2-7].  On the other hand,
India is the second largest producer of silk in the world
and among the four varieties of silk mainly produced
in the country, Mulberry accounts for 74%, Tasar 10%,
Eri 16.0% and Muga 0.5% of the total raw silk pro-
duction [1]. In view of the above the present article is
an attempt to explore different varieties of silk and

wool-silk blended yarn for producing value added
handloom fabrics.

2. Experimental
2.1 Materials
2.1.1 Cotton and silk yarn
2/40s Ne (30 tex) grey cotton yarn purchased from
Barabazar, Kolkata, India was used as warp yarn,
whereas 87 tex wool-silk blended yarns, 08 texEri, 48
texnoil and 32 tex spun silk yarn obtained from Star-
ling Silk Mills Pvt. Ltd, Malda, West Bengal, India
were used as weft yarns for producing the handloom
fabrics.

2.1.2 Chemicals
Laboratory reagent (LR) grade sodium hydroxide, so-
dium meta-silicate, sodium carbonate, hydrogen per-
oxide (50% w/v), sodium sulphate and acetic acid
obtained from M/s LobaChemiePvt. Ltd., Mumbai,
India, and anionic wetting agent (T R Oil, i.e. sulpho-
nated castor oil) and non-ionic detergent of commer-
cial grade obtained from local market were also used
as and when required.

2.1.3 Dyestuffs
Tulacid Green SEB, Metalan Scarlet 2-SLP, Tulacid
Brill Red 3SBN, Metalan Orange SRLNIP, Tulalan
Navy Blue RB, Metalan Brown SRP obtained from M/
s ATUL Ltd., India were used for dyeing of silk and
wool-silk blended yarns.

2.2 Methods
2.2.1 Combined scouring and bleaching of cotton yarn
In order to remove natural and added impurities from
the grey cotton yarn combined scouring and bleaching
treatment was performed by conventional tub method.
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In this method, a solution was made with sodium
hydroxide (3%), sodium carbonate (2%), anionic de-
tergent (0.5%), Turkey Red Oil (0.5%) and sodium
meta-silicate (2%) and the liquor was heated up to a
temperature of 600C.  At this temperature the material
was immersed into the solution and boiled for 2 h. At
the time of boiling hydrogen peroxide solution (2%)
was added in two instalments and the process was
further continued for another 1 h. The scoured and
bleached yarn was then washed thoroughly with hot
water, followed by cold wash and neutralized with
dilute acetic acid, washed again with cold water and
finally dried in air.

2.2.2 Dyeing with acid and metal complex dyes
Acid dyes are mostly sulphuric or carboxylic acid salts
and is essentially applied from an acidic bath and has
an affinity for protein fibres. On the other hand in
order to avoid complications associated with reaction
of metals with dye possessing chelating site, in many
cases the reaction is carried out in the dye manufactur-
ing plant itself and the dye-metal complex is supplied
directly to the textile industries for dyeing purpose,
known as pre-metallised dye [8].

Dyeing of silk and wool-silk blended yarns with acid
and/or metal complex dyes was started at 400C tem-
perature. Initially 4% acetic acid was added along with
10% sodium sulphate to maintain a pH of 4-5, subse-
quently required amount of dye was added and dyeing
continued at this temperature for 10 min. The tem-
perature was then raised to 850C at a gradient of 10C/
min and dyeing was continued at this temperature for
another 45 min [9]. The superfluous dye was removed
by washing the dyed yarns with 2 g/l non-ionic deter-
gent at 500C for 10 min, followed by cold wash and
finally treated with 5% acetic acid at room tempera-
ture for 5 min.

2.2.3 Fabric formation
Handloom fabrics were manufactured in fly shuttle
type pit loom through various preparatory steps viz.
bobbin winding, beam warping, drawing and denting,
looming, pirn winding etc prior to weaving. In all the
cases cotton was used as warp yarn whereas different
varieties of silk and wool-silk blended yarns were used
as weft. The fabrics were produced according to the
design and pattern supplied to the weavers of
Nawadeep, Nadia, West Bengal.

3. Quality evaluation
3.1 Measurement of tensile properties
Breaking strength (N) and extension (%) of different
types of silk and wool-silk blended yarns were mea-
sured according to a method prescribed in IS: 1969 -
1968 in INSTRON, Model No. 5966. Those tests were
performed at Department of Jute and Fibre Technol-
ogy under University of Calcutta. The results obtained
were based on an average of 10 tests. The tests were
performed with a traverse speed of 300 mm/min and
the length of the test specimen was 500 mm.

3.2 Determination of fabric thickness
The thickness of a specimen is measured as the dis-
tance between the reference plate on which the speci-
men rests and a parallel circular presser-foot that ex-
erts a specified pressure on the area of the textile under
test. Thickness of the handloom fabrics was measured
following IS: 7702 - 2012 [10] in a PARAMOUNT
digithick TESTER maintaining a circular pressure-foot
diameter of (28.7±0.02) mm under an applied pressure
head of 70.54 g.

3.3 Assessment of fabric drape
Drape is one of the subjective performance character-
istics of fabric that contributes to aesthetic appeal. It
is a complex property involving both bending and
shearing deformations. Fabrics drape i.e. the extent to
which a fabric will deform when it is allowed to hang
under its own weight was measured as per IS: 8357 -
1977 in a PARAMOUNT drape TESTER with a speci-
men size of 250 mm diameter [11]. This standard pro-
vides a simple method for the objective estimation of
the extent to which a fabric drapes. Draping quality is
expressed as drape coefficient i.e. the area covered by
the shadow of the draped specimen expressed as a
percentage of the area of the annular ring of fabric,
which theoretically varies between 0 and 100.

3.4 Measurement of thermal conductivity
Sasmira Thermal Conductivity Apparatus is essentially
useful for comparing the Thermal Insulation proper-
ties of materials. The apparatus conforms to the stan-
dards of Niven's Hot Plate. The thermal insulation value
of textiles is expressed in "clo" values. 'clo" value in
turn can be converted to the more frequently used "Tog"
value using formula 0.645 x clo = Tog.
Procedures
◆ Switch on the guard box heater after setting the

thermostat at 500C.
◆ Wait till the temperature stabilizes at 500C

DYEING
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◆ Switch on the hot plate heater after setting the
thermostat at 500C. Once temperature reaches
510C the thermostat becomes operational and tem-
perature drops to 450C.

◆ Cut the sample to be tested using round plate
template

◆ Put the sample on hot plate and cover it with
round plate once the temperature of hot plate falls
to 450C.

◆ Allow the temperature to rise to 510C
◆ Temperature starts falling down again. Measure

the time taken for the hot plate to cool down
from 500C to 490C using a standard stop watch
Clo = (Time in seconds)/ 240

3.5 Assessment of colourfastness to washing
Colourfastness to washing of selected dyed fabrics was
assessed in a launder-o-meter in accordance with a
method prescribed in IS: 3361-1984 (ISO-II).  A 10 x
4 cm of dyed sample was cut and sandwiched between
two adjacent fabrics and stitched from all the four
sides. One of the two adjacent fabrics was made of the
same kind of fibre as that of the dyed sample to be
tested; the second piece of adjacent fabrics was made
of either wool or cotton as specified. Washing was
done for 45 min at 50 ± 20C at a fabric-to-liquor ratio
of 1:50 employing a non-ionic detergent (5 g/l), washed
in cold tap water and finally dried in air. The change
in colour of the original dyed sample and staining on
adjacent fabrics were rated between 1-5 using five step
grey scales (including half-step) for evaluating change
in colour and for evaluating staining respectively, where
a rating of 5 indicates excellent and a rating of 1 in-
dicates very poor fastness properties. The grey scale
used for assessing change in colour and for assessing
staining were having the numbers ISO 105-A03:1993
and ISO 105-A03:1993 respectively.

3.6 Assessment of colourfastness to light
Colourfastness to light of selected dyed fabrics was
assessed on a Mercury Bulb Tungsten Filament
(MBTF) light fastness tester following a method pre-
scribed in IS: 2454 -1984. One half portion of each
sample measuring 1 x 4.5 cm was appropriately cov-
ered with a piece of opaque black paper (to provide a
control section for visual assessment of photo fading)
before placing the same in the light fastness tester.
Eight blue wool standards with numbers (1-8) simi-
larly covered and having progressively lower fading
rate with increasing standard numbers were also ex-
posed along with the test specimen. The rate of fading
of the test specimen was visually compared with that

of the standard samples for determination of
colourfastness rating. Blue wool standard fabrics used
for such purpose were having number ISO 105: BO1C
LFS1 - LFS8.

3.7 Assessment of colourfastness to rubbing
This was determined employing a Crockmeter follow-
ing the method prescribed in IS: 766-1984. For such
purpose, the dyed fabric sample was placed on the
instrument and was rubbed with a piece of white fab-
ric. The white piece of fabric was mounted on the tip
of a finger of 900 g weight which moved to and fro
along a track length of 10 cm. The test piece was
subjected to the action of such rubbing for 10 cycles
in each case, where one complete to and fro move-
ment of the finger over the track constituted one cycle.
The staining on adjacent fabrics was rated between 1-
5 using five step grey scale (including half-step) for
evaluating staining, where a rating of 5 indicates ex-
cellent and a rating of 1 indicates very poor fastness
properties. The grey scale used for assessing staining
was made in accordance with International Standard
Organization (ISO) and was having the number ISO
105-A03:1993.

4. Results and discussions
Breaking strength, tenacity and percentage extension
at break of the different varieties of silk and wool -
silk blended yarns are reported in table 4.1. From the
table it is observed that tenacity expressed in N/Tex
and percentage extension at break is highest in case of
spun silk.

Warp count, weft count, ends/inch, picks/inch, fabric
weight in gram per square meter, fabric thickness,
thermal insulation and drape co-efficient of different
fabrics produced in handlooms was tested and the
results are tabulated in table 4.2. It is found that fabric
thickness is minimum for cotton x eri. Thermal insu-
lation i.e. thermal resistance value expressed in 'Tog'
is highest for cotton x wool-silk fabric followed by
cotton x eri. Wool is one of the least conductive i.e.
most insulating amongst all the fibres used due to the
presence of crimps on the fibre surface. Effective air
trapping is responsible for good thermal insulation.
On the other hand, eri silk fibre has many favourable
textile properties and it gives feel like cotton, lustre
like silk, bulkiness and warmth like wool and softest
among all silk fibres [12]. Studies on structure prop-
erty correlation of eri silk reveal that it has relatively
less compact and oriented molecular arrangement with
void spaces as compared to mulberry [13] resulting in
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improved thermal insulation value of cotton x eri fab-
ric.

Table 4.1: Breaking strength and extension

Sl. No Type of yarn Breaking Tenacity Extension
strength (N) (N/Tex) (%)

1 Eri 1.00 0.12 10.17
2 Spun 7.18 0.22 10.72
3 Noil 6.86 0.14 9.77

4 Wool-Silk 13.39 0.15 8.44

From the table 4.2 it is also observed that cotton x eri
has lowest drape coefficient value followed by cotton
x wool-silk. Lower the drape coefficients better the
drapability [14]. Silk and wool has excellent draping
quality due to its pliability, elasticity and resiliency.
Colourfastness to washing, light and rubbing of dyed
fabric was tested and reported in table 4.3. From the
table it is noticed that all the dyed fabrics exhibit very
good colour fastness to light and good to excellent
colourfastness to washing and rubbing.

Table 4.2: Results of different fabric parameters

Warp Warp Weft Weft Ends/ Picks/ Fabric Fabric Drape Co- Bending Thermal
Count Count inch inch Weight Thickness efficient (%) Length (cm) Insulation

(tex) (g/m2) (mm) (Thermal
Resistance)
(Tog)

Warp Weft
Cotton 2/40s Spun Silk 32 48 36 114 0.41 52.90 1.1 1.3 0.86

Ne
(30 Noil Silk 48 48 32 134 0.52 57.35 1.3 1.3 0.83
tex)

Eri Silk 08 48 48 86 0.28 41.15 0.8 0.9 0.90

Wool- Silk 87 48 26 152 0.52 52.10 1.9 2.1 1.06

Table 4.3: Colourfastness to washing, light and rubbing

Dyestuff Colourfastness to Washing
Change in Staining on Colourfastness to Colourfastness to
Colour  Adjacent Fabric Light Rubbing (Dry)

Tulacid Green SEB 3-4 4 5 4
Metalan Scarlet 2-SLP 4 4 5 4
Tulacid Brill Red 3SBN 3-4 4 5 4
Metalan Orange SRLNIP 4 4-5 5 4
Tulalan Navy Blue RB 3 4 4-5 4
Metalan Brown SRP 4 4 5 4
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5. Conclusions
Handloom industry is an ancient cottage industry and
constantly associated with economic development of
the rural people. At present the rural artisans involved
in this traditional handloom weaving process are in
the imminent risk of losing the means of earning their
bread using the art of their forefathers because of the
stiff completion from power loom sectors and the ever
changing consumer demands. Therefore continuous
exploration through research and development is very
much essential to boost up this moribund sector.

From this study it is observed that fabric produced by
cotton x wool-silk is capable of giving maximum
warmth followed by cotton x eri. Drape coefficient
value is lowest for cotton x eri i.e. this fabric has
highest drapability. All the dyed silk fabrics exhibit
good to excellent colour fastness to washing, rubbing
and light.

This kind of value added handloom fabric will give a
fresh lease of life to this dying art and people involved
in this profession will be able to use their skills to
maintain their families, while keeping alive the art that
would otherwise soon become a thing of the past.
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1. Introduction
Remove, Reduce, Recycle, Renew, Re-use. These are
five R'sof the original seven R's of Sustainable Pack-
aging. In other words, we should try to reduce the
number of materials used, extend the life of a product
by reusing it and, once a product has reached the end
of its useful life, recycle its component parts. Along
with this, there is an addition of new R to it that is
"Rethink" which encouragesindividuals to consider
sustainable options. Rethinking means that the designer
of a packaging product should constantly be looking at
sustainable alternatives and designs. Without sacrific-
ing the performance of the finished product, the de-
signer needs to aim to reduce the amount of water and
energy used in the manufacturing process. Designers
should aim to maximize the use of materials from
renewable sources, such as paper made from banana,
jute caddies, hemp, bio polymers, bamboo, wheat straw
and mushroom-derived material in the manufacture of
packaging products. To better understand sustainable
packaging, we need to understand what sustainability
is. The basis for sustainable packaging were into being

during the environmental movement in the 1970s. Thus
began a concerted effort to reduce the volume of trash
by increasing reusing and recycling rates of used pack-
aging [1].  The concept of Sustainable development of
the business is explained and requirement of coher-
ence between three bottom lines(TBL) of measuring
the success of business-financial, social and environ-
mental, is emphasized (refer Figure 1.1).

Figure1.1: Sustainability model

There was a time when success of business used to be
measured only in terms of swelling profits the bal-
ance-sheet of the company showed to the sharehold-
ers. Infact "generating the profit" was considered as
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only the sole purpose of business and thus many of
our practices in the business, could be questioned when
it comes to looking at the corporate social responsibil-
ity/commitment or environmental protection is con-
cerned. Over the years, the business success has come
to the measurement of three bottom lines: Financial,
Social and Environmental and in all these three as-
pects, a successful business organization is expected
to do well. However, it has been found that the com-
panies consider social compliance and environmental
compliance more as a burden on them and hence, in
order to follow the legislative norms and comply with
the laws, majority of them are found to do an eye
wash- many a times called green wash (refer Figure
1.2), where in very little is done of the relevance on
these two fronts. Naturally, the integrated sustainability-
as shown in the Figure 1.3 remains elusive.

Figure1.2: Green Wash

Figure1.3:  Sustainability measurement scheme

Sustainable packaging is the development and the use
of packaging which results in improved sustainability.
This involves increased use of life cycle inventory
(LCI) and life cycle assessment (LCA) to help guide

the use of packaging which reduces the environmental
impact and ecological footprint [2]. Sustainable pack-
aging is packaging that has been manufactured from
sustainable materials using energy from renewable
sources. The packaging should remain harmless and
effectual throughout its life cycle, after which its com-
ponent materials should be fully recyclable, thus cre-
ating a closed loop of manufacturing and usage [3].
Antimicrobial glycerol-plasticized wheat gluten (WG)
films containing potassium sorbate (PS) by compres-
sion moulding which involves high pressure and tem-
perature. Antifungal properties of the films were tested
against fusariumincarnatum and Aspergillusniger by
the agar diffusion assay. The results indicated that films
containing more than 10 wt. % potassium sorbate
showed antimicrobial activity. In addition to the anti-
microbial properties, tensile strength, water vapor trans-
mission rate, dynamic mechanical, potassium sorbate
loss, and oxygen permeability data also indicated that
potassium sorbate acted as a plasticizer in the wheat
gluten film.  It was shown that it is possible to make
wheat gluten materials that are mouldresistant, even at
a high pressure and temperature treatment, associated
with the compression moulding procedure [4].
Scientistsdescribed a simple method for the simulta-
neous extraction of protein and ? -glucan and poly-
mers from barley to prepare films which were biode-
gradable. Cereal grains are sustainable sources of poly-
mers that could be used to prepare environmentally
friendly biodegradable materials. The method was
customized in that the extraction was completed in
alkaline medium instead of the plain water. From the
results, it was concluded that it was possible to use
these endogenous constituents of barley to fabricate
films with augmented properties without the use of
polymers or modifiers. Likewise, the worthy macro-
scopic performances of the film and the assessed chemi-
cal stability could suggest its budding applications as
anovel, lucrative and eco-sustainable plastic material
of food packaging [5].

However, the evaluation of sustainability is important
before efforts can be made for their commercial pro-
duction process. A lot of research has taken place on
the methods to convert these sustainable options into
films, papers or any other form which has a potential
application in thefield of packaging. This paper pre-
sents a critical review of the current literature avail-
able on such processes and techniques that can be
applied and researched to exploit these sustainable
materials and utilize them to their fullest.
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2. Prevalent Methods of Packaging
With the increased importance placed on self-service
marketing, the role of packaging is becoming quite
significant. Packaging serves numerous intentions like
physical protection, information transmission, market-
ing, convenience, barrier protection, security. Currently,
several materials like plastic, metal (for instance alu-
minum), glass, paper (brick carton, cardboard), and
foam. Plastic is one of the most common packaging
material and at thesame time most difficult to dispose
of. The factors common to all plastics are that they are
light, strong, cheap to manufacture and easy to mould.
Paper gets preference in food packaging. It is engi-
neered to be sturdy, yet lightweight, is customizable to
meet customer-specific needs, is useful in preserving a
wide array of items. The cardboard variety of paper
used in form of boxes, sheets, etchas served as a shel-
ter for pizzas, bread and pies, popcorn, coffee, choco-
lates and other take out order from the fast food res-
taurants. Brick carton is light, strong;air-tight packag-
ing material made up of several layers of plastic, pa-
per, aluminum and is the main packaging material for
basic foodstuffs such as milk, juice. For drinks such as
soft drinks and beers, aluminum is often used as it is
attractive, light strong at the same time but requires a
lot of raw materials, energy to make it. Glass is used
for preserving foods like jam, honey, beer wine, soda.

3. Environmental impacts of prevalent packaging
Plastic has become the most-used packing material in
food and consumer durables. However, plastic is a huge
problem precisely because of its durability and it poses
a huge threat to our ecosystem. Discarded plastic bags
have been linked to major disasters. According to Rolf
Halden, reduce, reuse and recycle of plastics aren't
doing enough to lessen the environmental impact and
health threats. There have been many types of research
findings that the chemical additives in plastics (which
keep plastics soft and pliable) are causing severe hu-
man health troubles, including Bisphenol-A (BPA) and
phthalates. The processing of plastics not only pro-
duces a lot of heat but a huge amount of carbon diox-
ide of fossil origin [6]. Paper as a food packaging also
has its limitations. Corrugated containerboard is used
to ship and transport everything from electronics to
fragile glassware to perishable goods; paperboard pack-
ages food, medicine and toiletries for handy storage
and display; and paper bags give customers a sustain-
able option to carry their purchases home. Brick carton's
complex composition makes it difficult to decompose.
Glass is considered to be pure, safe material for pack-
aging. But if you choose glass to package your prod-

ucts, you should be ready for its brittleness and high
processing cost. A great deal of energy is used in the
production of traditional packagings such as plastics,
corrugated boxes, plastic bags, and another packaging.
Most often, the source of that energy is fossil fuels
that add millions of metric tons of carbon dioxide and
methane into the atmosphere per year while discarded
conventional packaging ends up in landfills or oceans
causing soil, water, and plant contamination. Hence in
order to avoid all these harmful effects, we need to
resort to sustainable means of packaging.

4. Perks of Sustainable Packaging
Biodegradable polymers and molecules which are based
on feedstock sources from annually grown crops like
wheat (wheat gluten), soy (soy proteins), corn and
potatoes (starch), cassava and its waste, green coconut
shell extract, sugarcane, hemp make the basis of a
platform for sustainable and eco-efficient products
which can compete with plastics and composites made
solely from petroleum-based feedstock. Sustainable
packaging maximizes the use of recycled and renew-
able materials and low-impact production processes,
thereby conserving raw materials. Conserving raw
materials, in turn, preserves natural resources. Also,
sustainable packaging minimizes exposure to poten-
tially toxic and hazardous chemicals. Thus, we as the
residents of planet earth need to inculcate these prin-
ciples of sustainability and make its use in all the
aspects of life including packaging [7].

Figure 4.1: Different natural sources of Sustainable
Packaging materials

5. Sustainable Packaging from Coconut shell
extract
Our research group (Teli and Pandit) highlighted with
the multifunctional effect of coconut shell extract (CSE)
on the Jute, higher GSM (g/m2) cotton and wool can
be a good low cost sustainable packaging material.
CSE application at different pH improved the thermal
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stability of the treated jute, cotton and wool fabric.
CSE treatment at alkaline concentrated condition in-
creased the thermal stability of the treated jute and
cotton fabric as the treated fabric showed specific char
length. Flame retardancy in the CSE treated jute, cot-
ton and wool fabric might be attributed to the presence
of phosphate compounds, inorganic metal salts, metal
oxides, phenolic groups, etc. which helped in the in-
crease in production of foaming char acting as a pro-
tective barrier and decrease in volatilization thus re-
ducing the formation of combustible gases, which are
required for continuation of fire. As far as the physical
observation (heavy intense black color char mass for-
mation after burning, earlier dehydration from the TG
curve, voluminous foamy nature of CSE observed from
SEM analysis) is concerned, it can be said that CSE
worked on the condensed phase intumescent mecha-
nism. On jute and cotton fabric, CSE application was
carried out in acidic, neutral and alkaline pHwhere as
in wool it was carried out only in acidic pH 4.5 (as it
is extracted). Moreover, the inherent strength of jute,
cotton and wool fabricwere preserved. Treated jute
and cotton fabric showed excellent antibacterial prop-
erty. CSE treated jute, cotton and wool also showed
very good UV protectionproperty. Moreover treated
jute, cotton and wool fabric showed natural colour and
it is was found to be better at higher concentration.
Therefore, CSE acts as multifunctional reagent for jute,
cotton and wool fabric which can be used for various
sustainable packaging materials. Also, making low-cost
home furnishing products like public halls, theatre, sofa
cover, table lamp, curtains, protective material for
making tents, carpet backing and jute brattice cloth in
mines can be possible. As green coconut shell, the raw
material is widely available and mainly a waste prod-
uct, this kind of research approach might lead to a
good value addition from the recycling of the waste
material for ligno-cellulosic, cellulosic and protenious
material [8 -10].

6. Sustainable Packaging from Starch
Authors characterized tree cassava and cassava starch
films plasticized with glycerols which were produced
by acasting method. Different glycerol contents (30,
35, 40 and 45 wt. % on starch dry basis) were used for
plasticizing the starch films. Cassava starch has been
comprehensively used to produce biodegradable films
which are illustrated as nontoxic, isotropic, odorless,
biologically degradable and colorless. Starch was ex-
tracted from cassava and tree cassava tuber. The dry
films were removed from the moulds and stored at
controlled conditions (21°C and 63% of relative hu-

midity) for at least 48 hours before measurements.
Increase in glycerol concentration, moisture content,
water solubility and water vapor permeability of both
cassava and tree cassava films increased while tensile
strength, percent elongation and Young's modulus de-
creased. Tree cassava films presented better water
solubility and water vapor permeability values com-
pared to those of cassava films regardless of the glyc-
erol content [8]. Scientists presented a study in which
glycerol content and its incorporation method on ten-
sile and barrier properties of biodegradable films (BF)
based on cassava starch were analyzed. The influence
of nano-clay particles and glycerol on tensile, barrier
properties and glass transition temperature of biode-
gradable films based on cassava starch was
studied.Tensile strength (TS) [MPa] and percent elon-
gation at break (E) [%] were evaluated by a tensile
test performed on a texture analyzer. The results estab-
lished that films based on plasticized cassava starch
reinforced with clay nanoparticles were considered as
an interesting biodegradable alternative packaging
material [11].

Researchers presented a review focusing on properties
of starch and sugar palm fibres and their products as
green composites. The review also revealed the pros-
pects of sugar palm fibres and biopolymer for indus-
trial applications such as automotive, packaging,
bioenergy and others.  Sugar palm is a multipurpose
tree grown in tropical countries and it is regarded as
a potential source for natural fibres and biopolymer.
Plasticization was repeatedly employed for the modi-
fication of starches to further upgrade their
processability and other properties. The plasticized
sugar palm starch was prepared using different content
percent of glycerol. The tensile strength and elonga-
tion at break of sugar palm starch consistently increased
with the addition of glycerol. The smoothness of SPS
surface increased as more glycerol was added to the
starch, rendering it softer and non-brittle.  The use of
sugar palm starch based films as potential packaging
alternative choice to petroleum-derived plastics was
imperative for environmental waste management[12].
Scientists presented a work giving the preparation and
characterization of some polyvinyl alcohol and starch
polymeric blends. Polyvinyl alcohol (PVA) ranks
among the few biodegradable synthetic polymers that
are frequently modified owing to their properties. PVA
dissolves easily in water as it contains numerous polar
alcohol groups and may form hydrogen bonds with
water. Starch is a widely used biopolymer which is
actually a storage polysaccharide in plants. It is com-
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posed of both linear and branched polysaccharides,
known as amylose and amylopectin. Starch is one of
the most abundant and inexpensive polysaccharide
sources which have the unique characteristic of 'biode-
gradability' and it can be easily degraded in water. It
was observed that with increasing of the starch, the
melt processing characteristics decrease. It was ob-
served that there was an increase in the melt viscosity
of polyvinyl alcohol/Starch blends with the increase of
starch content which indicated a hard processability
during mixing. One of the desired characteristics of a
packaging material was that it should protect food from
the effects of light, especially UV radiation. Films with
starch showed lower percent transmittance compared
with PVA/Glycerol sample suggesting that polyvinyl
alcohol /starch films have agood barrier to ultraviolet
light, a powerful lipid-oxidizing agent in food sys-
tems. The permeability of tested samples increased
proportionally with the addition of starch. The results
obtained during this work showed that the polymeric
material based on polyvinyl alcohol and starch had
good physical - mechanical characteristics, being suit-
able from this point of view for packaging industry[13].
Authors examined the effects of temperature and time
during manufacturing and plasticizer content on the
molecular structure of high-amylose maize starch films.
It also analyzed how manufacturing conditions, plasti-
cizer content and molecular structure of the films af-
fected their material properties. A slurry of high-amy-
lose maize starch and water (2.2 or 2.6 g/100 g water)
was heated in an autoclave and stirred vigorously. The
conditions chosen were based on thepreliminary test.
The impact of the different film-forming conditions on
film cohesiveness was captured by digital camera. The
strongest film was the non-plasticized. This investiga-
tion showed that glycerol was needed to obtain cohe-
sive films. Of the manufacturing factors investigated
here, glycerol content was also the most decisive for
the tensile testing results, in agreement with previous
reports. Longer heating times and higher temperatures
resulted in fragmented films. This can be attributed to
starch degradation, which was a result of the harsher
manufacturing conditions. The temperature had a
greater effect on starch degradation than time. In gen-
eral, high molecular size amylopectin and amylose were
prone to degradation. However, this degradation, which
clearly affected both the microstructure and macro-
structure of the films, did not show analogous effects
on the mechanical properties as there was no signifi-
cant effect of either processing time or heating tem-
perature on the mechanical properties. This was prob-
ably due to longer processing times allowing more

starch to leak from the granules, which would increase
the total concentration of available starch molecules in
the films. This, in turn, indicated that there was prob-
ably a critical chain length of the amylose chains, below
which the films would become fragmented. However,
this critical length was not applicable for the mechani-
cal properties[14].

7. Sustainable Packaging from Sugarcane Bagasse
Authors presented a study in which, homogeneous
chemical modification of sugarcane bagasse with ph-
thalic anhydride was taken to be an improved strategy
to meet the challenges. Sugarcane bagasse phthalate
films were readily prepared without any cracks or
collapses upon drying by solution casting using DMF
as the solvent, suggesting the efficiency of homoge-
neous chemical modification to meet the challenges in
transforming sugarcane bagasse into bioplastics. Sug-
arcane bagasse phthalates showed good solubility in
organic solvents and film materials were prepared by
solution casting. The phthalic group served as the in-
ner plasticizer for sugarcane bagasse. The sugarcane
bagasse phthalate films showed a homogeneous archi-
tectural structure. However, the tensile strength of
sugarcane bagasse phthalate films decreased with in-
creasing weight percentage gain, and it would be inter-
esting to develop novel strategies to improve the flex-
ibility of sugarcane bagasse without losing in strength
[15].

Figure 7.1: Different Products made from sugarcane
bagasse

8. Sustainable Packaging from Variety of Seaweed
Species
Researchers presented an article providing a compre-
hensive review of a variety of seaweed species and
seaweed products with an importance on the use of
this renewable bioresource in thepharmaceutical in-
dustry and medical field. Marine algal seaweed spe-
cies are often regarded as an underutilized bioresource.
Seaweeds are best known for the natural polysaccha-
rides that can be extracted from them which are widely
used particularly in the fields of biotechnology, food
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technology, microbiology and even medicine but not
yet in the plastic industry. Some of these polysaccha-
rides are carrageenan, agar, and alginate. Since they
are renewable biomass resources and are polymers
made from sugars which contain carbon, they could be
used to create bioplastics. Moreover, seaweed and
seaweed-derived products have been widely used as a
key ingredient in many pharmaceutical preparations
like tablets, as rate retardant in sustained and extended
release dosage forms and as bioplastic in thepackaging
industry. Bioplastics from seaweed might be expen-
sive, but they have gained utmost importance in the
recent times because of their advantages over other
biological sources which have already mentioned above.
The technology routes for the production of seaweed
based bioplastics are still under research and the use
of biotechnological and genetic engineering techniques
play a key role in conducting the feasibility and
sustainability studies in seaweed based bioplastics [16].

Figure 8.1: Bioplastics from seaweed

Scientists' presented an invention relating to theuse of
inexpensive semi-refined kappa carrageenan as a sea-
weed polysaccharide in thepreparation of tough, bio-
degradable films exhibiting improved performance over
films obtained from refined kappa carrageenan. The
formulation required no gelling salt and the only other
essential components of the film are glycerol and water.
The films could be reprocessed and recycled if re-
quired. In view of the more eco-friendly processing of
semi-refined kappa carrageenan compared to refined
kappa carrageenan, films made with the former would
also effectively be "greener"[17].

9. Sustainable Packaging from low priced Soymeal
Researchers did work with an aim to make use of a
low-priced soymeal (SM) rather than an expensive
purified soy protein isolate and soy protein concen-
trate for biodegradable and bio-based sustainable film

improvement and development. An alternative approach
that involved fermentation of soybean meal to
destructurize some of the carbohydrates components
while keeping the value of plastic making ingredients
(protein and pectin) was studied here. This process
involved natural fermentation (NF), yeast fermenta-
tion (YF), and simultaneous enzyme saccharification
and fermentation (YEF). Soymeals treated as such were
then plasticized with glycerol and blended with poly
(butylene adipate-co-terephthalate) (PBAT) and
compatibilization of the plasticized soymeal with poly
(butylene adipate-co-terephthalate) was also conducted.
Films made from the blends without and with a
compatibilizer via reactive extrusion and casting were
characterized. PBAT is a flexible plastic with good
processability for films, coating, injection molding
parts, and composite applications. The tensile proper-
ties of PBAT are comparable to low-density polyeth-
ylene. The blending of proteins with other biomaterials
appeared to be the most economic and efficient means
to address many of the performance limitations of
proteins. Fermentation processing of soybean meal to
destructurize some carbohydrates that are deterrent to
plastic making was shown to be effective in this re-
search. Simultaneous fermentation and saccharifica-
tion were shown to be competent in this regard. Also,
the results highlighted the importance of compatibilizer
the meal with PBAT to improve performance. As such,
the low-cost films developed in this research could
have applications in a wide range of products where
biodegradable films are desired, including packaging
films, consumer bags, agricultural mulch films, and
silage wraps [18].

10. Sustainable Packaging from Pulp/Paper
Researchers presented a project which involved the
production of paper but the basic raw material for
paper production that is pulp was obtained from
thebanana plant. Later this pulp could be blended with
pulp obtained from bamboo which is less profusely
accessible, to obtain oil proof paper. The motivation
behind the selection of banana as araw material was,
in banana plantations, as after the fruits are harvested,
the trunks or stems will be wasted. Billion tons of
stem and leaves are thrown away annually. In this
project pulp was produced from thebanana waste stem
by means of Soda process and Kraft's process, also
analysis of both the process based on their energy and
raw material consumption, yield was done and the most
excellent process was processed [19].
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Figure 10.1: Application of packaging materials
from pulp/paper

Researchers presented a review dealing with the de-
velopment of protein-based coatings and films. It in-
cluded relevant discussion for application in board or
paper products, as well as an outlook on its future
industrial potential. Proteins with suitable
functionalities as food packaging materials were de-
scribed as well as the different technologies for pro-
cessing the coatings and the current state of the art
about the coating formulations for selectively modu-
lating mechanical, barrier, surface and end of life prop-
erties. Proteins have a unique structure which confers
a wide range of functional properties, especially a high
intermolecular binding potential often allowing pro-
tein-based films to exceed mechanical properties of
polysaccharide and fat-based films. Two main families
of converting processes, whose applicability to protein
coatings were subsequently described in this paper,
could be used to make materials based on proteins: a
wet process based on dispersion or solubilization of
proteins, followed by drying, and a dry process based
on the thermoplastic properties of proteins when they
were extruded. Additional procedures such as chemi-
cal modification and cross-linking of proteins or their
blending with other polymers were also often used for
properties optimization [20].

11. Conclusions
The importance of green packaging to humans and our
environment is incalculable. By using sustainable pack-
aging, manufacturers and consumers can eliminate
contaminants that destroy the atmosphere, soil, and
water of our planet. Sustainable packaging is impor-
tant because it reduces the ecological footprint of all
the stages of the product's life-cycle. It helps both the
producer and the consumer reduce their environmental
impact. The impact of humankind on the natural world
is one the greatest challenges we face today and in the
decades ahead. Our expanding population and the glo-
bal spread of economic development are both putting
increasing pressure on the world's resources.The pack-
aging industry has been pushed to the forefront of the

sustainability agenda, not necessarily because it is the
biggest source of environmental problems but because,
from the consumer's point of view, it is one of the
most visible. Thus, sustainable packaging is found to
be an attractive trend that is here to stay.

References

1. www.packagingdigest.com
2. https://en.wikipedia.org/wiki/Sustainable_ packag-

ing
3. www.ebrocolor.com/sustainable-packaging
4. Türe, Hasan, Mikael Gällstedt, and Mikael S.

Hedenqvist. "Antimicrobial compression-moulded
wheat gluten films containing potassium sorbate."
Food research international 45.1 (2012): 109-115.

5. Razzaq, Hussam AA, et al. "Barley ?-glucan-pro-
tein based bioplastic film with enhanced physico-
chemical properties for packaging." Food Hydro-
colloids 58 (2016): 276-283.

6. Muneer F. Evaluation of the sustainability of hemp
fiber reinforced wheat gluten plastics. Swedish
University of Agricultural Sciences, (2013).

7.  www.environmentecology.com
8. Teli, M. D., PintuPandit, and SantanuBasak. "Co-

conut shell extract imparting multifunction prop-
erties to ligno-cellulosic material." Journal of
Industrial Textiles (2017): 1528083716686937.

9. Teli, M. D., and PintuPandit. "Novel method of
ecofriendly single bath dyeing and functional fin-
ishing of wool protein with coconut shell extract
biomolecules." ACS Sustainable Chemistry & En-
gineering (2017). DOI: 10.1021acssuschemeng.
7b02078

10. Teli, M. D., and PintuPandit. "Development of
thermally stable and hygienic colored cotton fab-
ric made by treatment with natural coconut shell
extract." Journal of Industrial Textiles (2017):
1528083717725113.

11. Souza, A. C., et al. "Cassava starch biodegrad-
able films: Influence of glycerol and clay
nanoparticles content on tensile and barrier prop-
erties and glass transition temperature." LWT-Food
Science and Technology 46.1 (2012): 110-117.

12. Sanyang M., Sapuan S., Jawaid M., Ishak M.,
Sahari J., (2015). Recent developments in sugar
palm (Arengapinnata) based biocomposites and
their potential industrial applications: A review.
Renewable and Sustainable Energy Reviews 54
(2016), 533-549

13. T?NASE, ELISABETA ELENA, et al. "Prepara-
tion and characterization of biopolymer blends

REVIEW ARTICLE



July - August 2017 105

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

based on polyvinyl alcohol and starch." Roma-
nian Biotechnological Letters 20.2 (2015): 10307.

14. Koch, Kristine, et al. "Mechanical and structural
properties of solution-cast high-amylose maize
starch films." International journal of biological
macromolecules 46.1 (2010): 13-19.

15. Chen, Ming-Jie, and Qing-Shan Shi. "Transform-
ing sugarcane bagasse into bioplastics via homo-
geneous modification with phthalic anhydride in
ionic liquid." ACS Sustainable Chemistry & En-
gineering 3.10 (2015): 2510-2515.

16. Gade, Ramani, et al. "Seaweeds: a novel bioma-
terial." International Journal of Pharmacy and
Pharmaceutical Sciences 5.2 (2013): 0975-1491.

17. Ghosh, P. K., Siddhanta, A. K., Prasad, K., Meena,
R., & Bhattacharya, A. (2006). U.S. Patent No.
7,067,568. Washington, DC: U.S. Patent and

Trademark Office.
18. Mekonnen, Tizazu, ManjusriMisra, and Amar K.

Mohanty. "Fermented Soymeals and Their Reac-
tive Blends with Poly (butylene adipate-co-tereph-
thalate) in Engineering Biodegradable Cast Films
for Sustainable Packaging." ACS Sustainable
Chemistry & Engineering 4.3 (2016): 782-793.

19. Marella, Jaya Bharat Reddy, SairamMadireddy,
and Anudeep Naidu Maripi. "Production of Pulp
from Banana Pseudo stem for Grease Proof Pa-
per." Table of Content Topics2.1 (2014): 61.

20. Coltelli, Maria-Beatrice, et al. "State of the art in
the development and properties of protein-based
films and coatings and their applicability to cel-
lulose based products: An extensive review."
Coatings 6.1 (2015): 1.

❑ ❑ ❑

REVIEW ARTICLE

A Book on

Texturising

By Dr. H.V. Sreenivasamurthy &

B. Purushothama

This book covers different methods of texturising, normal

defects in texturised yarns, their causes, effects, remedies and

Prevention through implementation of Quality Management

systems and is blend of an academician and an industry

personnel with their vast knowledge of the subject in the

field, experience of association with the industry.

The authors have covered all the aspects starting from the

origin of the texturising technology of yarn modification,

type of machinery, process, process control, testing and

quality control, and the Management Information Systems.

The authors also have covered the most important aspect

the problems and remedies in the texturising industry. The

book is a good guide for the students studying Man Made

Fibres/Textiles in which Texturising is an important subject.

Price Rs. 2495/-. Postage Rs. 100 extra (in India)

For Details Contact:

Mr. B. Purushothama

Consultant QMS and Textiles

3rd floor - "Sumitra", No 15, 3rd Temple Street, Malleswaram, Bangalore - 560 003

M.: 09448864028

E-mail: puruchi1949@gmail.com



July - August 2017106

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

Mr. A.R. Garde had worked for 33
years at Ahmedabad Textile
Industry's Research Association,
Ahmedabad, as researcher,
consultant and trainer in technical
and management areas before he
was selected to lead in 1990 as
Director. In his 7 years as the CEO,
he and his dozen colleagues turned
around the fortune of ATIRA: the
machinery, instruments and
equipment was modernized,
backlogs in maintenance and
employee benefits were filled in,
and the depreciation and reserve
funds were increased substantially.

Mr. Garde's techno-managerial
output is over 270 papers, 2 books,
and contributions to 6 books; and
over 100 papers presented at
conferences within and outside
India. After retirement, he has
published 7 books on management
(including in Marathi and
Gujarati), 3 books on ethics. His
one book on modern Hinduism (in
English, Marathi and Gujarati)
shows how Hinduism has adapted
itself to become suitable for the
21st century, without having to
compromise on any of its core
principle.

Mr. A. R. Garde

"How come our students asked so many questions in your sessions? They
hardly open their mouth to ask any thing during our lectures!" This was
the very first question the Director of the teaching institute shot at us
when we first met him after our team from ATIRA finished our 6-days
programme at their institute. What he perhaps implied but would not wish
to express was the conclusion of the faculty based on their experience; 'the
students were either disinterested in studies or were dumb in the sense of
being non-curious'. When the faculty had asked whether they could be
present at our sessions with the students, we had welcomed them as ob-
servers. Their daily feedback to the Director must have been pretty strong
on this matter of raising of questions by the students.

Several of us from ATIRA researchers cum consultants were expressing
strongly the experience of the Indian textile industry that the textile courses
taught at the teaching institutes leave a large gap between knowledge and
its applicability under mill conditions. We had said that this wide, gaping
"applicability gap" does really exist and methods can be devised to bridge
the gap. An article was published, as early as in 1964, in Textile Digest,
the earlier name of the Journal of the Textile Association, on the need to
reorganize the year wise curriculum to make integration of knowledge
given on different 'subjects' possible. In the decade of 1980s, the Director
of this teaching institute had approached ATIRA and asked specifically,"
Can you come and 'bridge this application gap' at our institute? How
would you do this? The institute is willing to pay for your services, of
course." This was indeed an interesting challenge. We deliberated on this
and decided to accept the challenge. We told them that three of ATIRA
consultants/trainers will engage the 3rd and 4th (final) year students for
4 sessions of 1.5 hours a day for 6 days.Thereafter, the faculty and the
Director can verify whether this gaping  'application gap' has been bridged,
and if yes, to what extent.Our charges were the normal consultancy rates
per day for 18 consultant days and travel and stay costs. That was ac-
cepted. As 'per student charge' for the nearly 70 students, this was quite
nominal. (Of course, the institute paid the charges, not the participating
students.) These would be the students who were taking spinning and
weaving as their main course. So, our team consisted of a spinning con-
sultant, a weaving consultant and one generalist trainer consultant for
technology and management areas.

Three other Gaps!
Our discussions before we decided to undertake this assignment identified
three gaping 'gaps' in our own capabilities. Firstly, none of us had any
experience as lecturer to students of textile (or any other) courses. Sec-
ondly, with all the talk of the fresh graduates being not ready for job in
the industry, no one from the industry had spelt out what exactly they
wanted from the textile graduates. And thirdly, there was no precedence
of any research or training institute attempting such a task of bridging the
applicability gap; not only in India, but also in the world of textiles. We

The Case of the Gaping Gap

TEXPERIENCE
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were literally gaping at these gaps, and realised that
we had a truly 'clean slate' to write whatever we wanted!
Fortunately, each of us had gone through a textile tech-
nology course of 4 years, and from different institutes:
Kolkata, Kanpur and Mumbai. Each one of us had
taken training programmes for supervisors in mills and
knew how to conduct these in such a way that the
supervisors can use their newly learnt insights in their
work for bringing about improvements. We could use
this skill to bridge the first gap.

We knew how things were taught in textile colleges,
and remembered our frustration on joining ATIRA about
our inability to use the information we had been given.
It had taken each one of us to turn this information
into knowledge and then to use it fruitfully in mills.
The use was for improving quality, for increasing
machine and labour productivity, and for managing
the processes of production systematically. Each of us
had felt that we have learnt about four times as much
in one year at ATIRA compared to the four years of
the textile course. This meant that we could bridge
also the second gap mentioned above.

The clean slate was a double advantage: we could
freely choose our methodology of teaching (the cor-
rect   word, we came to know later, is pedagogy!), and
in case we failed, we could always say" not failure but
low aim is a crime". We decided that our sessions will
be participative, with considerable prodding for ideas
from the students, and with ample scope for them to
raise questions and objections to whatever we were to
say. It is for this reason that we insisted on each ses-
sion to be of 90 minutes, instead of the '45 minute
class' the students were accustomed to.

The main reason why 'information' given in colleges
does not become 'knowledge' that is useful for im-
provement in mill practices is that this information is
given subject wise. Such separation subject wise is, of
course, needed for teaching each subject fully. Conse-
quently, the lecturer on spinning teaches only spin-
ning, the one on fibre and yarn testing only that, and
the lecturer on statistics does the same. Each lecturer
teaches the subject almost without any connection with
the other. When a student becomes a supervisor in a
spinning mill, and he wants to improve yarn quality,
he needs to use all three subjects simultaneously even
to understand whether yarn quality is as good as the
expected norms. He has to decide the sample size for
testing strength, know which strength measure to use
(single thread or lea strength) and why, and then de-

cide whether the step for increasing yarn strength is to
be taken at the drafting system at ring frames or in
carding. In the system of teaching then (1980s), we
knew that such a problem solving approach was not
developed and taught in textile colleges anywhere in
India. If our training programme of 6 days can make
the students use their available information in this way
to convert it into useful knowledge, the 'applicability
gap' was most likely to be bridged. The 6-days course
was then designed accordingly to expose the students
to this problem solving approach and get them to use
it right away as exercises.

Design and Conduct of the Course
Of the 6 days at the institute, the beginning would be
in the afternoon; 1 sessions would be introductory and
1 review session with the faculty after the course. So,
the planning was for 20 sessions. We decided that two
batches students will be formed with each batch con-
taining the 3rd year and 4th year students in the ratio
50:50 approximately. Each of the three trainers (for
conveniently distinguishing between the institute fac-
ulty and ATIRA faculty) will address these two batches
separately. This would mean that each trainer would
take the same session twice. We allocated 4 sessions
each for spinning and weaving, 2 sessions for process
control in each, and 2 sessions conducting experiments
in mills, and 2 sessions on using simple statistical
methods for reducing time, effort and cost of making
effective improvements. Two sessions were kept for
improving the problem solving skills. This left 2 ses-
sions free for use as contingency sessions.

The spinning sessions were for bringing out the rela-
tive technological contribution of processes and pro-
cess parameters to the quality of yarn and to the pro-
ductivity at ring frames. Similarly, the weaving ses-
sions were also aimed at showing the effect of yarn
quality and preparatory processes on thread breakage
rate at looms. Parameters that need control for opti-
mizing loom productivity were also dealt with. It is
important to note that all this knowledge was created
by research institutes, mainly in India, and also in other
countries. All this knowledge was in the "public do-
main"; readily available as literature from research
institutes and from textile journals, magazines and
conference proceedings.

The sessions on process control were mainly to bring
out the principles of what, why and when to control,
including how exactly to control. This kind of think-
ing, based on the applied research and consultancy

TEXPERIENCE
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work done by ATIRA, was made available as Silver
Jubilee Monographs published in 1974. The books
Process Control in Spinning and Process Control in
Weaving were widely read all over India. One of the
reasons why this teaching institute asked ATIRA to do
this programme for 'bridging the applicability gap'
would as well have been these two 'handbooks'.(It so
happened, that one author of each was on the ATIRA
team doing this course.)

Our experience had shown that when mill technicians
take actions for improving anything on the machines,
they often fail to take the right precautions to check
whether their action has really resulted in the intended
improvement. This trial and error method resulted in
too many errors in connecting the right cause with the
observed effect. Therefore, the sessions on experimen-
tation were to introduce students to the simple precau-
tions needed to conduct a trial: in fact, to convert
every trial into an experiment that gives reliable re-
sults. And to demonstrate by real life examples that
this experiment is quite easily conducted in the mill
without disturbing the normal working etc.

The sessions on statistical methods were needed be-
cause the variability of almost every instrumentally
measured quality parameter or of the incidence of
breakage rate is rather high. For illustration: An ob-
server determines the end breakage rates on ring frames
of makes A and B working on the same count for an
hour each on one side of the machine (500 spindles)
and finds that they are 10 for A and 20 for B, can we
conclude that machine B is giving more breakages?
Not really, is the correct answer here! We had planned
to keep the derivation of formulae etc. to the mini-
mum, but to bring out the basic concepts. Simple for-
mulae developed by ATIRA were to be made a part of
the thinking of the students as they enter the mills as
supervisors. (These formulae are also to be found in
the book on process control.)

Seen in one way, all the above was to be done to
impart the methodology and thinking needed for solv-
ing problems in the mills. Why then, the 2 special
sessions on problem solving skills? These sessions were
planned to demonstrate how one normally thinks of a
large number of possible actions for improving any
parameter, but that only a few of these are really rel-
evant. The technological logic needed for eliminating
the non-relevant items cannot be given in a lecture
form, simply because the dry principles do not get
seen or absorbed. The only way is to make the stu-

dents go through such a process on their own, with
some guidance from the trainer. We had therefore kept
one session for an example in spinning area and an-
other in the weaving area.

It is important to note that students taking spinning as
their major subject were asked to attend the weaving
sessions also, and similarly the weaving students needed
to attend the spinning classes also. This was mandated
for tworeasons. Firstly, in mills, one often finds differ-
ent opinions on causes of a problem between the spin-
ning and the weaving department. (For a spinning mill,
between the mill and the weaving unit client.) A com-
mon understanding on resolving technical issues would
help both sides to arrive at   mutually agreed conclu-
sions. Secondly, the methodology of defining and solv-
ing problems being the same, for spinning or weaving
(or for any other process of manufacture) it would get
reinforced via such dual attendance.

The course was conducted as designed above, but start-
ing with the first of the two sessions on 'problem solv-
ing skill'. We were fully aware that no one had ever
talked to students about a mill problem and on how to
look at it for solving it. Even so, we wanted to start
our interaction with students using this topic. We had
three reasons for planning this as the very first en-
counter with the student groups. Firstly, to demon-
strate that the information that they have gathered
during their textile degree course was quite good.
Secondly, to open them up for talking freely about
their ideas in the presence of others, without any hesi-
tation about being 'right'. Thirdly, to let them learn
how to go about sifting the 'wheat from the chaff'; how
to go about eliminating as many of the possible action
alternatives so as to come to the least possible number
of relevant actions.

Again, it must be remembered that such formal think-
ing about why we have designed, planned and con-
ducted the course was not to be shared with the stu-
dents at all. We knew that talking about such things
would not make any sense to the students, and even to
the faculty at the institute. The students needed to go
through this learning experience during the entire 6
days programme. Thereafter, if these ideas were to be
talked about, they would immediately be able to see
for themselves that these learnings have taken place.We
had planned to tell the faculty of the institute about
these ideas AFTER the course was over, in the final
session with them.
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This very first session was taken by the generalist
from the ATIRA team. His opening remarks were de-
signed to encourage each student to participate freely,
to express his idea without wondering about whether
it is 'right' or about what the others will think of it.
After all, this 6 days course is meant to help them
become better supervisors when they go to mills for
jobs. "No examination or assessment of ANY KIND
will be done by either the visiting team or by the
institute for any student who participates in the
programme." So much so, that from the side of the
ATIRA team, there would be no compulsion to attend
this programme! "YOU attend and participate because
YOU want to equip yourself better for obtaining a
good job and for doing well as a supervisor right from
the day YOU join the mill that selects YOU." Not
even a certificate of participation was offered to the
students; neither by the institute nor by ATIRA.

The sessions for all other topics were similarly taken
with a view to make the students think on their own,
participate, question the ideas being conveyed by the
trainer by stopping him any time, and not to accept
something that they do not quite see as right or are
unclear about.

As an illustration of how the students participated
vigorously, vociferously and enthusiastically in this
entire   course, let us look at how the very first en-
counter went off. A typical mill situation was pre-
sented; "When you join the mill that has selected you,
you are told that the end breakage rate at ring frames
is high. Do whatever is needed to reduce it."  A simple
question was asked: "What could be the reasons for
high end breakage rates at ring frames?" Like a brain
storming session, all the answers by the students were
listed on the black board. It so turned out that they
numbered around 52! The trainer then started taking
each of these for discussion, again seeking views from
students. Several got eliminated by students, other than
the original proposer, giving logical technological rea-
sons. Some other were found to be untenable taking
the effects of processes into account. (For example,
poor opening of tufts of cotton in the blow room would
not be a cause since carding separates the fibres thor-
oughly.) In some cases, the information available to
the students was inadequate, mainly because text books
do not mention such things nor does the faculty in
their teaching. Such was supplied by the trainer. He
also gave them reference like the book on process
control where they could find such knowledge based
on applied research done the world over, mainly in

India under Indian conditions. Probability of a cause
occurring was also taken into account. (e.g. fibre break-
age in blow room as a cause was eliminated because
it is extremely unlikely to occur). These ways of look-
ing at causes and sifting them became an interesting
'play' in which students vied to eliminate as many
causes as possible on their own. By the time the ses-
sion was nearing the end, the class had zeroed in on
just 3-4 most likely causes. Then a question was raised.
"On which of these causes will you take actions first
and why?" The discussions then led the students to
understand the implications of time, effort and cost
needed for the action and its likely result in terms of
How Much reduction in end breaks. They learnt that
priority for action needs to be given taking all these
points into account.

It was an added advantage that some or the other from
the institute faculty was present in most of the ses-
sions conducted by the three trainers from ATIRA.
They had been specifically requested to play very
strictly the role of an observer; and were asked NOT
to participate in any way during the interactions with
students. Nor did any trainer talk about the sessions
with any in the faculty after or before the session about
the contents and the methodology of taking the ses-
sion. The faculty observers were expected to draw their
own conclusions on WHAT is happening during the
sessions and WHY. Their observations and conclusions
would help in the final session planned exclusively for
the trainers to interact with the faculty.

In conclusion
Let us look at the process of conducting this experi-
ment in 'bridging the applicability gap' at this teaching
institute from the point of view of each stake holder:
the trainers from ATIRA, the students who were the
intended beneficiaries, and the faculty of the institute
led by the Director.

Trainers: Asmentioned in the beginning, the training
team had identified three gaps in their own capability
and had found ways of overcoming them. The enthu-
siastic participation by a large majority of students in
each of the sessions left them in no doubt that their
methodology is functioning well. The unsolicited, in-
formal feedback from a large number of students, given
often outside the working hours, (the ATIRA team was
given accommodation on the institute campus) con-
veyed that they are benefitting from the new ways
they are learning to use their knowledge. It appeared
that the goal of bridging the gap had succeeded.
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Students: The ATIRA trainers had avoided seeking any
formal assessment of the effectiveness of the course
from the students in the form of a standard question-
naire. Such questionnaires usually seek opinions of
the participants on aspects such as contents, delivery
and their feelings of satisfaction. [We have not come
across even a single programme where the average
assessment of all participants is less than 'Good'! This
was the conclusion from the review done by ATIRA in
1969 of all its training programmes conducted before
1969.When asked, "Where did you use the knowledge
gained in this programme?" the answer most often was
'do not remember', and rarely 'mill situation/my boss
did not allow'. In other words, the programme content
was not used. In this case, the 'use' of the new learning
was to be in future.] We had decided to learn about the
usefulness of the programme from spontaneous com-
ments of the students, during and after the sessions
and also after the programme was over. These infor-
mal feedbacks were quite positive. Several students
conveyed that they will be able to fare much better at
the selection interviews taken by mills. Several others
said that this way of tackling mill problems will help
them in their career. Several asked whether all this
thinking can really be allowed to be used in the mill
until they reach a senior level a few years later. The
trainer team received any such comment with a smile,
but without expressing our judgement on these remarks.
We had learnt, from earlier experiences, that the effect
of any training programme is usually positive immedi-
ately after it is over. But the long term gains from such
learning and its effective use in mills are a different
matter.

Faculty: The Director of the institute had arranged for
a meeting of the three trainers with all the members of
the teaching faculty of the institute, after our
programme was over. We had suggested to him that
we would like to interact with the faculty to get their
considered views on the process used for 'bridging the
applicability gap'. Those from the faculty who had
attended one or more sessions gave their feedback. In
brief, they were surprised to find most students asking
very many questions, giving answers also several times
and making comments quite often. They had not found
this happening during their lectures. But they did not
quite understand the reasons behind this very different
behaviour of their students. What did the trainers do
that was different from what the faculty normally does?
Their second major feedback was on contents: each
had noticed how each of the ATIRA trainer was using
knowledge from different subjects while dealing with

a topic in (say)spinning. So, they had made a mental
note to incorporate such cross-subject ideas in their
teaching that spinning topic etc.

Consider their question "How come so many ques-
tions from the students?".We tried to probe into the
experience of those faculty members who had attended
as observers. Certainly, they had seen and heard what
was happening. However, it was not easy for them to
pinpoint the factors in the process of the trainer-stu-
dent interaction that led the students to ask so many
questions. We then stated these 'factors' as follows:
telling the students that they will get more out of this
course if they pay attention to what the speaker is
saying and think about it (taking notes was not al-
lowed, no examination of what they learnt was in-
tended) ;  then stated openly that questions are wel-
come at any time during the talk or discussion, and we
practically demonstrated that we mean it; we also clari-
fied that they need not hesitate to express themselves
because their idea might not be 'right' or wondering
whether others will consider it 'poor quality' etc.; we
also encouraged them to discuss each other's ideas,
not just those given by the speaker, and encouraged
this kind of Q&A among them within limits of time.
After these points were made, the observer faculty
realised that such indeed was the case and they agreed
that this way of dealing with a subject had encouraged
the students to be free with questions and comments.
We then added one more point: whenever the trainer
was not sure that he had a meaningful answer, he would
simply admit that he does not know! And then add,"It
is OK not to have answers to all questions, otherwise
why would we need research?" Sometimes the trainer
would say" Let us find out together." And sometimes,"
Let me see whether a good answer exists in litera-
ture." But in no case would the trainer pretend to know
the answer and give an explanation that even the stu-
dents would possibly see as unsatisfactory. This due
humility on the part of the trainers also helped in rais-
ing all kinds of questions.

At this stage, we decided to talk about our diagnosis
for the existence of the application gap and how it
could be bridged by the teaching faculty during the
four years of teaching the different subjects included
in the syllabus. After this week long experiment on
interacting with the students for bridging the gap ac-
cording to our way of thinking, of which we were
uncertain before the course was conducted, we were
reasonably sure that the methodology developed by us
would work in practice. So, we conveyed to the Direc-
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tor and the faculty that the main reason for the gap
was the nearly complete separation of one subject from
the other during teaching. They had already seen how
the ATIRA team had developed topics for sessions in
a different way than that normally used. This was
possible because the students were already familiar
with the processes of spinning and weaving. But call-
ing in a team from outside every year is not going to
help in the long term. Firstly, outside trainer teams
would not like to commit for any yearly contract for
several years. Secondly, this one week exposure was
good, but we still do not know whether it is good
enough to give satisfactory results when the students
take up mill jobs. Therefore, the right solution would
be to incorporate the principle of integration of sub-
jects into the teaching system at the institute.

Accepting that subject wise separate teaching is un-
avoidable, we need to find out how best integration of
relevant subjects can be done to help students see the
way in which problems occur or need for improve-
ment is felt in the mills. This would require each
member of the faculty to be familiar with peripheral
subjects and also with the situations where several
subjects need to be used simultaneously under mill
conditions. It would also entail incorporating 'group
discussions' on problem solving from time to time
during the teaching programme.While the faculty
members and the Director understood these needs in
principle, they expressed that it would be difficult for
any faculty member to be as widely knowledgeable as
the members of the team from ATIRA.After all, they
said, each of the trainers had a strong background of
applied research, of giving consultation in mills and
conducting training programmes for supervisors. While
agreeing with this observation, we pointed out that
ALL the knowledge we used for mounting this
programme was in the 'public domain'. More than
enough publications are available for the faculty of
any institute to put together the knowledge that we
had used to interact with the students. This statement
of ours was confirmed by the observer faculty mem-
bers in an indirect way. When asked, what new tech-

nical knowledge they learnt from our team's lectures/
discourses, theresponse was, "Hardly anything really
new."

The ATIRA team returned to Ahmedabad and back
into their normal work. And the faculty went back to
their normal work of teaching students. Whether the
faculty as a group or some individuals incorporated
some of the concepts we had tried out, we did not get
any feedback. Nor did we get any feedback from the
Director on whether the institute would try out the
'discussion method' used by us.  On our part, we did
not seek any feedback; after all, our team was called
to do a one-week programme for the institute; not for
advising them on pedagogy.

Post Script:  In the 5-10 years that followed this course
on 'bridging this gaping gap',chance encounters with
mill personnel brought some pleasant surprises to each
of our team members. Someone, whom we had quite
forgotten that he was one of those 70 students who
attended our course, would seek us out and convey
how he still remembers his experience of undergoing
that course. Some would also add that it helped him in
interviews for getting better jobs, in the work at mills
and in getting faster promotions through smart work
which gave good results in mills.

Imagine how much better the teaching programmes at
colleges giving education in textiles would become if
they were to develop and use methods to help their
students integrate the subjects they learn separately.
They will ask questions after questions and make many
comments in the process of learning, and imbibe the
learning deeper.Such integration in the context of solv-
ing mill problems or of improving the working will
help them to adapt to mill situations much faster. This
change would go a long way to reduce the proverbial
'application gap' between knowledge and its use in
practice. In over thirty years that have gone by, several
features of this kind may have been implemented in
the teaching programmes of textile colleges of the 21st
century. Hopefully, 'the gaping gap'between knowledge
and applicability is not so widely gaping any more.
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The series of chapters under the title, 'Graphene A Wonder Material' are being published in the Journal of the Textile
Association. The nanomaterial Graphene has been attracting a lot of attention over the past few years. Thankful to its
unique combination of a simple structure of bonded carbon atoms with its multitudinous and complex physical properties.
This series covers the extraordinary features of graphene, its different methods of preparation and isolation, useful
applications in various fields of science and technology, its science involved in the technology of textiles, and finally
ending up with its future prospects.
This series is written primarily as an introductory text for the readers of those interested or already working in graphene
and putting up its essence in the textile related areas, who wish to acquire a broad knowledge of graphene and its
application in textiles.
The previous chapter dealt with the introduction to this wonder material. It covered about the existence of graphene in
this world with various forms and also its method of production. A brief idea on the essential properties possessed by
such material was given to the readers. The chapter also comprehended the wide potential applications of graphene in
the fields of material science and technology.
The present chapter involves the method of production of graphene. There are two approaches that are being worldwide
followed in graphene nanotechnology. Such approaches are popularly known to be as top-down and bottom-up. This
chapter basically confines itself into the sciences and various technologies involved in the former approach i.e. the top-
down technique. Different processes that cover up under such aforementioned technique are briefly discussed. In other
words, it can be said that the synthesis of graphene has been chaptered into two parts; the first part of which is explored
in the present chapter.

Chapter 3
Graphene A Wonder Material :
Synthesis of Graphene (Part-I)

Saptarshi Maiti, Pintu Pandit, Geetal Mahajan, R. V. Adivarekar & M. D. Teli

Graphene, has received a great amount of popularity
and interest from the scientific world only because of
its outstanding properties. It is perhaps the simplest
form of carbon as defined to be a one-atom thick pla-
nar sheet of sp2 bonded carbon atoms densely packed
in a hexagonal crystal lattice. In other words it can be
said to be the thinnest allotrope of carbon that has
been ever produced. The basic structure of graphite
consists of individual layers of graphene bonded to-
gether to produce graphitic forms.

The current popularity of graphene in the scientific
research can be traced since 2004 by the group of
Nobel Laureates Andre Geim and Konstantin
Novoselov. But the history of single-sheet graphene as
an experimentally attainable material stretches back at
least to 1962, and the scientific study of multilayer
ultrathin carbon is even older, with the first instance
of graphene oxide as an applied material showing up
in the literature as early as 1919. Even before that, the
Braggs had used X-ray powder diffraction to measure
the spacing between the cleavage planes of graphite,
and Bernal resolved the full hexagonal layered struc-
ture of graphite in 1924.

Graphene represents a member of an increasingly

populated class of carbon allotropes. The recent inter-
est in graphene was motivated by developments sur-
rounding carbon nanotubes as rolled up sheets of
graphene. It was theoretically first tackled in 1947 by
Wallace, who used a tight binding model to describe
conductivity in terms of electrons moving from one
lattice site to the next. Wallace showed that the en-
ergy-momentum dispersion at the K point of the first
Brillouin zone was approximately linear instead of the
typical parabolic shape. However, it was not until 1984
that DiVincenzo and Mele realized that there was some
connection between the linearity of the dispersion re-
lation and quantum field theory. They showed that
Wallace's hopping conduction electrons could be re-
cast as massless spin-1/2 particles in a Dirac-Weyl
formalism, an equation typically used to model neutri-
nos. This meant that electrons behave as if they have
an extra degree of freedom, known as pseudospin, based
on where they are in the unit cell of the graphene. A
further development occurred at the hands of Semenoff,
who predicted anomalous behavior of graphene with
respect to the quantum Hall effect [7]. It was the ob-
servation of this effect, reported by the group of
Novoselov and Geim that truly kicked off the race for
graphene.
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Synthesis of Graphene
Graphene has been in the limelight recently and many
researchers have been exploring in graphene synthesis
and thus, several methodologies have been demon-
strated for the synthesis of graphene and graphene-
derived materials. Some of them are mechanical cleav-
ing (exfoliation), chemical exfoliation, chemical syn-
thesis, thermal chemical vapor deposition (CVD) syn-
thesis, and epitaxial growth methods. Not only these,
but several other processes are also demonstrated that
are likely to be unzipping of carbon nanotube (CNT),
laser ablation process, electrochemical exfoliation, and
many others. The graphene synthesis methodologies
can be particularly classified based on two approaches:
top-down and bottom-up approach. A top-down pro-
cess involves the synthesis of nanoscale materials by
reducing its sizes from the bulk, whereas a bottom-up
approach is associated with the strategy that build up
a structure by atomic or molecular arrangements. For
example, all kinds of exfoliation processes (e.g., me-
chanical and chemical) are known as top-down pro-
cesses, whereas CVD, epitaxial, and pyrolytic processes
comes under the bottom-up approaches.

In 1999, the mechanical cleaving of highly ordered
pyrolitic graphite (HOPG) by atomic force microscopy
(AFM) tips was first invented in order to fabricate few
layers or single layer of graphene from bulk graphite.
This mechanical cleaving process by using AFM can-
tilever was capable of fabricating ~10 nm thick
graphene, which is comparable to 30-monolayer
graphene. The concept of fabricating single atomic thick
layer graphene was first reported in 2004 using simple
scotch tape method. This technique became worldwide
famous to produce a single layer of graphene with
relatively easy fabrication. Whereas in chemical exfo-
liation technique solution dispersed graphite is exfoli-
ated by inserting large alkali ions between the graphite
layers. Similarly, the chemical synthesis method in-
volves fabrication of graphene oxide (GO) dispersed
in a solution followed by a reduction process to pro-
duce reduced graphene oxide (r-GO). Catalytic ther-
mal CVD is still proved to be the best method for the
large-scale fabrication of graphene which involves the
deposition of thermally dissociated carbon onto a cata-
lytically active transition metal surfaces thus forming
a hexagonal graphite lattice at a very high temperature
under low pressure.

Figure 1: Graphene synthesis processes

Figure 2: Scalability versus cost and graphene quality
trends for different synthesis processes

Figure 3: Graphene synthesis approaches

Mechanical Exfoliation
Mechanical exfoliation is one type of top-down tech-
nique of graphene synthesis which involves applica-
tion of longitudinal/transverse stress on the surface of
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the layered graphite with the help of simple scotch
tape technique or AFM tip. Graphite structure is usu-
ally composed of stacked monoatomic layers of
graphene weakly bonded with van der Waals force.
The interlayer distance and the interlayer bond energy
between two hexagonal lattices are 3.34 Å and 2 eVnm-
2, respectively. Monolayer to few-layered sheets of
graphene can be synthesized via mechanical cleaving
method by slicing down the layers from graphite or
graphite based materials such as HOPG, natural graph-
ite, or single-crystal graphite. For mechanical cleaving
around 300 nNμm-2 external force is required in order
to separate one graphene layer from graphite, which is
very low. In 1999, Ruoff et al. first proposed the
mechanical exfoliation technique of plasma-etched
pillared HOPG using AFM tip for fabrication of multi-
layered graphene having a thickness of around 200 nm
and comprising of 500-600 layers of monolayer
graphene.

The first outcome of the production of a single-layer
graphene resulted from the ground breaking experi-
ments by Geim and Novoselov at University of
Manchester. This novel invention brought them Nobel
Prize in Physics in the year 2010. Novoselov et al.
used adhesive tape to fabricate a single layer of
graphene by mechanical cleaving technique from 1mm
thick HOPG. Kim et al. further tried to improve the
graphene production method in large scale by cleaving
the HOPG using a tipless AFM cantilever. A thinnest
graphene flake of around 10 nm thickness was pro-
duced; nonetheless, the technique was quite unable to
produce a single to very few layers of graphene.

However, for its feasible applications in nanoe
lectronics, the scalability and reproducibility of me-
chanically exfoliating graphene needs to be further-
more improved. Still research is underway for uniform
large-scale fabrication of graphene with controlled
layers.

Chemical Exfoliation
In chemical exfoliation process, alkali metals are in-
troduced in a solution of graphite in order to interca-
late the single layer graphene from the bulk graphitic
structures followed by dispersion in a liquid medium.
Alkali metals are the groups of materials in the peri-
odic table that can easily form graphite intercalation
compounds (GICs) with numerous stoichiometric ratio
of graphite to alkali metals. The reaction occurs be-
tween alkali metals and graphene because of the dif-
ferences in the ionization potential between them.

Likely, potassium (K) ionization potential (4.34 eV) is
less than that of graphite (4.6 eV); thus resulting into
the formation of GICs from the reaction of potassium
with graphite. Similarly, cesium (Cs) possesses much
lower ionization potential than K (3.9 eV); therefore,
Cs reacts with graphite more vigorously than K creat-
ing a significant improvement in the intercalation of
graphite at ambient conditions of temperature and pres-
sure. The major advantage of alkali metals is their
atomic radius, which is comparatively smaller than the
graphite interlayer spacing and thus fits very easily
into such interlayer spacings.

Graphite, alkali metals, and GICs have been used as
starting materials for reactions in order to obtain col-
loidal dispersions of single-layer graphene flakes.
Viculis et al. chemically exfoliated graphite
nanoplatelets using potassium (K) as an intercalating
compound forming alkali metal. It forms KC8 interca-
lated compound after reacting with graphite at 2000C
under inert atmosphere. The GIC KC8 undergoes an
exothermic reaction when it reacts with the aqueous
solution of ethanol (CH3CH2OH).

KC8 + CH3CH2OH . 8C + KOCH2CH3 + ½H2
The potassium ions dissolve into the solution forming
potassium ethoxide followed by the evolution of hy-
drogen gas, that further facilitates to separate the gra-
phitic layers for the formation of graphitic nanoplatelet
structures as few-layered graphene (FLG). Vallés et al.
explored the exfoliation process of graphene synthesis
by reacting a separately prepared alkali metal-GICs
and N-methylpyrrolidone (NMP) solution in which,
potassium ternary salt K(THF)xC24 tetrahydrofurane
(THF) is used as alkali metal-GICs material for the
reaction process. Such process spontaneously exfoli-
ates graphite in NMP solution, yielding stable solu-
tions of negatively charged monolayer graphene sheets
and graphene nanoribbons (GNR).

Similarly, Hernandez et al. approached with a very
novel technique of dispersion and exfoliation of pure
graphite in organic solvents such as NMP by a simple
sonication process. It resulted in the formation of high-
quality, unoxidized monolayer graphene with a yield
of nearly 1 % which could potentially improve up to
7-12 % after sediment recycling. The proposed mecha-
nism is such that the exfoliation of a layered structure
is possible upon addition of mechanical energy, if the
surface energies of the solute and solvent are same.
The energy required to exfoliate graphene should be
equivalent to the solvent-graphene interaction for the
solvents whose surface energies are analogous to that
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of the suspended graphene. The process is versatile,
low-cost, and capable of depositing graphene in a wide
range of substrates in large scale.

Figure 4: Chemical exfoliation process

Figure 5: Flow diagram of GIC-assisted
exfoliation process

Chemical exfoliation process is highly important as it
can produce large amount of exfoliated graphene at a
very low temperature range, that makes the process
highly distinctive among all the other reported graphene
synthesis processes. The process is scalable and can
be extended to produce a wide range of functionalized
graphenes in a solution process, thereby exhibiting high
technological significance. Furthermore, it can be able
to produce graphene-based composite/films for special
type of applications such as transparent conductive
electrodes, reinforcements of composites, protective
coatings, etc.

Chemical Synthesis
Chemical synthesis of graphene is a top-down indirect
synthesis method. It involves oxidation of graphite,
dispersion of the flakes by sonication, and finally re-
duction of graphene oxide (GO) to form reduced
graphene oxide (r-GO). There are three available meth-
ods for GO synthesis, which are likely to be Brodie

method, Staudenmaier method, and Hummers and
Offeman method. All of these methods involve oxida-
tion of graphite using strong acids and oxidizing agents.
GO was first prepared by Brodie et al., by mixing
potassium chlorate and nitric acid. However, the pro-
cess was time consuming and hazardous. In order to
overcome such problems, Hummers developed the
oxidation process for graphite by mixing graphite with
sodium nitrite, sulfuric acid, and potassium permanga-
nate, which is well known as the Hummers method. In
this process, sulfuric acid and potassium permangan-
ate react to form a powerful oxidizing agent
dimanganese heptoxide.
KMnO4+ 3H2SO4 . K+ + MnO3+ + H3O+ + 3HSO4-

MnO3+ + MnO4- . Mn2O7
When graphite converts into GO, the interlayer spac-
ing is increased two or three times larger than the
pristine graphite. The interlayer spacing of 3.34 Å
expands up to 5.62 Å after almost 1 h oxidation, which
can further expands to 7±0.35 Å upon prolonged oxi-
dation of 24 h. As reported by Boehm et al., this
interlayer distance can be further increased by insert-
ing polar liquids, like caustic soda, which resulted in
easy isolation of single layer from the GO bulk mate-
rials. Upon treatment with powerful reducing agent
like hydrazine hydrate, GO reduces back to graphene.

Figure 6: Hummers method of graphene synthesis

GO is a stacked layer of squeezed sheets with AB
stacking, which exhibits oxygen-containing functional
groups like hydroxyl and epoxide to their basal plane
when it is highly oxidized. The attached functional
groups (carbonyl and carboxyl) are hydrophilic in
nature, that facilitates the exfoliation of GO upon
ultrasonification in an aqueous medium. Therefore, the
hydrophilic functional groups accelerate the intercala-
tion of water molecules between the GO layers.
Stankovich et al. reported that chemical
functionalization of GO flakes by organic molecules
produces homogeneous suspension of GO flakes in
organic solvents. The reaction of isocyanate results in
isocyanate-modified graphene oxide that can be uni-
formly dispersed in polar aprotic solvents like N,N-
dimethylformamide (DMF), NMP, hexamethyl
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phosphoramide (HMPA), and dimethyl solfoxide
(DMSO). The proposed mechanism states that the
reaction of isocyanate with hydroxyl and carboxyl
groups forms the carbamate and amide functional
groups attached to the GO flakes. Thus, in this process
functionalized GO is used as the precursor material
for graphene production, which forms graphene upon
reduction.

The aforementioned processes are basically composed
of the chemical approach to synthesize graphene
through the formation of intermediate GO and its sub-
sequent reduction. However, direct graphene synthesis
using electrochemical methods has reported by Liu et
al. It is an environmentally friendly process and leads
to the production of colloidal suspension of
imidazolium ion-functionalized graphene sheets by
direct electrochemical treatment of graphite. The
imidazolium ion is covalently attached to the graphene
nanosheets electrochemically through the disruption of
C-C ? bond. A voltage was applied in order to exfoli-
ate graphene nanosheets from the graphite anode.

Figure 7: Electrochemical process of graphene synthesis

In conclusion, the chemical method for the synthesis
of graphene exhibits an advantage of low-temperature
processibility, and can be easily used for processing
graphene having high flexibility. In situ functionalized
graphene with different functional groups can be readily
synthesized via this technique. Furthermore, the pro-
cess is very economical due to the abundancy of graph-
ite (natural source). On the contrary, chemical meth-
ods have several disadvantages like, scalability, prob-
ability of defects, and partially reduced GO (incom-
plete reduction of graphene oxide), that degrades the
electronic properties of finally produced graphene.
Moreover, the reaction process is too much tedious
and hazardous with chances of explosion. Finally,
chemically produced graphene is not of pure grade
compared to that by the other available methods.

Summary
All of the aforementioned techniques are popular in
the individual field of experimentalists. However, such
synthesis methods have their own advantages and dis-
advantages based on the property requirements and
end use applications of graphene. For example, the
mechanical exfoliation method is capable of fabricat-
ing multiple layers of graphene (from mono to few
layers); but the reliability and reproducibility of ob-
taining a same quality of graphene are a real chal-
lenge. On the other hand, chemical synthesis processes
(involving the synthesis of GO and its subsequent
reduction back to graphene in a liquid medium) are
low-temperature processes that make easier fabrica-
tion of graphene on any type of substrates at ambient
conditions. But this method is prone to the incomplete
reduction process thereby resulting in degradation of
the required properties of the graphene produced.
Looking into such demerits of the top-down methods
of graphene production, another approach is now be-
coming simultaneously widespread for the synthesis
of graphene which is popularly known to be as the
bottom-up approach. The detailed description of dif-
ferent processes categorized under such bottom-up
approaches will be taken up in the next cover of this
chapter as Synthesis of Graphene (Part-II).
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Vilas Gharat & Sengupta T.K. elected for TAI
Mumbai Unit

In an Annual General Meeting of The Textile Associa-
tion (India), Mumbai Unit, held on 08-09-2017, Mr.
Vilas V. Gharat as President and Mr. Sengupta T.K. as
Vice President unanimously elected for the term 2017-
2019.

Mr. Vilas Vishwanath
Gharat, son of Ex Indian
Army Man is a Textile
Engineer and Diploma in
Industrial Management
from VJTI, Mumbai. He
has a wide experience of
more than 49 years' ser-
vice in reputed Compos-
ite Textile Mills. He has

started his career with leading industrial house as
Spinning Master in a Thackersey Group Company. With
his skill and talent in work experience he elevated to
various responsible positions such as Technical &
Commercial Advisor in J.K. Cotton Mills; Kanpur,
Manager in NTC, General Manger in MSTC, CEO in
Bostan (Nigeria), Senior President in Morarjee
Brembana and then he has occupied the independent
top authority as Senior President in S. Kumars Pvt.
Ltd.

Mr. Gharat independently started & worked success-
fully for new projects and renovated the mills. He
established many new milestones in quality & produc-
tivity.

He is the recipient of Best Vendor's Award from Jonson
& Jonson in MSTC, Best General Manger Award in
MSTC, Gold Medal for Energy Saving and Fellow-
ship of Textile Association (FTA) from The Textile
Association (India). He is Patron Member of The Tex-
tile Association (India), Mumbai Unit. Also he has a
hobby of teaching & mentoring youth of India and
Cricket.

Presently Mr. Gharat is a Group Advisor for S. Kumars

Pvt. Ltd. (www.skumars.co), Executive Director in
Suvin Advisors (www.suvinindia.com) and Managing
Director of Gharat & Associates (www.
gharatandassociates.com).

Mr. T. K. Sengupta has done
B.Text Engg. from T.I.T,
Bhiwani & MBA (Full Time
Course) from FMS, Delhi
University having 46 years
rich experience in Textiles
& Man-made Fiber Indus-
tries in the field of Market-
ing, Sales, Business & Stra-
tegic Planning, Export Mar-

keting, Resource Planning, MIS, Consultancy and
higher management activities.

He has worked with well reputed companies like Re-
liance Industries ltd., Indorama Synthetics Ltd., Mod-
ern Petrofiles, Vardhman Group, Fiberglass Pilkington
Ltd. (FGP), at Senior Management Positions. Also was
associated with Burlington Glass Fabrics Co,
(Burlington Industries), USA. He retired as President
from Modern Petrofils.

Mr. Sengupta was awarded from "The Synthetic and
Rayon Export Promotion Council of India" for highest
export of Polyester Filament Yarn from India for the
year 1995-1996 and 1996-1997. He also received
Certificate of Merit for Second Highest Export to Latin
American Countries from ITPO for theperiod 1998-
1999.

He is associated as Advisor with M/s. Yardi Prabhu
Consultant and Valuers Pvt. Ltd., one of the largest
Valuation and Consultancy Company rendering Finan-
cial, Technical, Project Management, TEV study, Lend-
ers Independent Engineers (LIE), mergers & Acquisi-
tions.

Presently he is also associated with DFU Publications
as Advisor. He has presented many papers in impor-
tant Seminars / Conferences.

We are confident that under their dynamic and able
leadership TAI Mumbai Unit will function further
progressively and flourish with more activities.

The Textile Association (India)

TAI - Mumbai Unit

UNIT ACTIVITY
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Abstract
Rajya Marathi Vikas Sanstha - Mumbai and Textile
and Engineering Institute  Ichalkaranji jointly under-
took the responsibility of bringing out Marathi Ency-
clopedia for Textile Businesses. The idealogy behind
this project, scope of the project and the likely ben-
efits for textile workers, industry and trade are briefly
discussed in this article.

1 Introduction
Professional Knowledge in Regional Languages?
Even after 70 years of independence from the British
rule, their language still rules the textile world in In-
dia. Not just for the textile industry but also for the
engineering and other industries, we find that very
little literature is available in regional languages of
India. Most feel that such a situation is acceptable
because literature for professional education and for
consequent business is all in English. This facilitates
learning and continued education on one hand and helps
practicing professionals from any state to migrate to
any other state in India for service and for business.
So, let us all accept unhesitatingly the use of English
to be continued for professional  education and work
in India.

Even then the desire to have professional knowledge
in regional languages is often expressed strongly. Ac-
cepting that emotional affinity to the mother tongue is
one good reason behind this desire, the fact remains
that learning in mother tongue is easier and faster than
in any other language acquired later. The question is.
"Should textile Knowledge be made available in re-
gional languages? In Marathi for example?'' The an-
swer is YES, for two big reasons.

◆ Professionally qualified English speaking persons
constitute less than 10% of the people engaged in
textile industry and trade in Maharashtra. If the
rest 90% are to have access to professional litera-
ture, it would have to be in their mother lan-
guage, Marathi.

◆ Each individual working in textiles learns only
that little about his/her job that is needed to ful-
fill the minimum requirements. The worker is
unaware of the processes preceding and follow-
ing the stage at which the worker works; nor is

Marathi Encyclopedia for Textile Businesses
A. R. Garde, Ahmedabad & S. D. Mahajan, Ichalkaranji

Vastra Nirmiti Mahiti Kosh

adequate information given on the materials at
work. So, the ability of the worker to understand
the needs of quality and productivity of own work
in relation to that of concerned other works is
poor. Textile business and trade need to educate
their workers the right way, for which regional
language is the only viable medium.

If this essential peripheral knowledge is made avail-
able to the workers in their mother tongue, Marathi in
our example, this felt but unexpressed need will be
fulfilled.

2. Textile Knowledge in Marathi.
The idea of bringing textile knowledge in Marathi was
the brainchild of Dr. Sarojini Vaidya, the founder
Director of Rajya Marathi VikasSanstha-RMVS (Sate
Marathi Development Organisation). The RMVS is a
state supported autonomous organization located in
Mumbai and has the mandate to foster growth of
Marathi in various fields. Dr. Vaidya decided to select
textile as the most appropriate field and approached
Dattajirao Kadam Technical Education Society's Tex-
tile and Engineering Institute, Ichalkaranji, for collabo-
rating on this proposal. Dr. Chandrakant Kane, the
Principal of DKTE, not only welcomed the idea, but
also convinced the Management Board of DKTE So-
ciety, led by Shri Kallappanna Awade as Chairman.
Together, Dr. Vaidya and Dr. Kane identified the  spe-
cific  reasons  why this first ever attempt to bring
professional knowledge in a regional language should
be in Marathi, mainly for Maharashtra.
◆ After agriculture, textiles offer the largest number

of jobs in India.
◆ About 40% of textiles are in Maharashtra.
◆ About 1 core Marathi speakers are associated with

textile industry and trade.
◆ Availability of such knowledge will help workers

and staff to improve their work in terms of qual-
ity and productivity of their output.

◆ Such improvement will help textile businesses of
all kinds to compete well in Indian and in foreign
markets.

The design features of this project of bringing textile
knowledge in Marathi were carefully developed after
considerable discussions on pros and cons.
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◆ To form a KaryakariMandal- KM with directors
of RMVS and DKTE and inviting 3-4 eminent
Marathi speaking textile personalities on the com-
mittee.

◆ To invite similarly persons  with specialization in
concerned subject area to become editors
(Sampadak) of the different volumes.

◆ The Sampadak Mandal - SM -to  decide the spe-
cifics of volumes, their contents and their titles
etc. and also to invite seciallsts to write chapters
in each volume.

◆ All these persons to work voluntarily, for the love
of labour, out of their wish to contribute to the
growth of their mother tongue, Marathi.

The KM and the SM (For details, see Annexure 1)to-
gether took the following decisions and the project
was launched.
◆ The textile encyclopedia in Marathi is to be titled

as :

Vastra-Nirmiti  Mahiti-Kosh
◆ This kosh shall be in book format, not as alpha-

betical entries, since it is to be used by workers
and the common man/woman.

◆ Eight volumes will be published on the following
subjects: fibres, yarn production, fabric produc-
tion, chemical processing, garments and fashion/
design, technical textiles, management of indus-
trial units and on cultural manifestation of tex-
tiles in Marathi language.

◆  A ninth volume will be a dictionary of textile
terms: Marathi to English.

As of May, 2017, 4 Volumes have been published and
3 more are ready for publication in the coming year.
The volume on technical textiles and the Dictionary
will also be published immediately after. (Annexure 2)

3. Benefitting from the Mahiti-Kosh
Should individuals buy this encyclopedia? Buying these
volumes for reading them leisurely is NOT RECOM-
MENDED. Even one volume contains so much infor-
mation, that even a reader keen on understanding a
specific topic will find too many other topics covered!
Of course, as a philanthropist, as a person who wishes
to do some social good, we welcome all to buy copies
of one or more volumes and donate them to a library
of their choice. This may be a library in a high school
or in a small town where some kind of textile business
is carried out on a substantial scale.

We, from RMVS and DKTE strongly believe in the
adage, ''Only the one who learns survives." This is true
for an individual as well as for a business. We there-
fore recommend that all medium and large scale busi-
nesses and trades in textile where Marathi is a pre-
dominant language of their workers should buy the
Vastra-Nirmiti Mahiti-Kosh. These volumes should be
selectively bought by a large number of libraries and
by medium and large businesses that have more than
30 Marathi reading workers and staff. The Selection
should be with reference to the nature of textile activ-
ity, and the volumes BEFORE and AFTER that activ-
ity should also be acquired and made available for
reading to all workers and staff. One other volume,
dealing with cultural manifestations of textiles in the
language has become so interesting that almost every
one browsing through it will feel like buying it. It will
be delightful light reading. Even the small scale units,
where the worker strength may be less than 30 per-
sons, can afford to buy these inexpensive volumes.
Each hard bound volume of A4 size on excellent qual-
ity paper, has been priced which is about one third of
the price a commercial publisher would need to charge
(for surviving in the market). Obviously, this is a very
small investment toward helping the workers improve
their useful knowledge, leading to better quality and
productivity in their outputs. We suggest that all me-
dium and large enterprises should buy these volumes
wherever their workers speak and read Marathi.

Let us consider a few examples:
Cooperative Society or a large factory for Ginning and
Pressing: Buy Vol. 1 on fibres, Vol. 2 on Spinning and
Vol 8 on language/culture.

In the volume on fibres, the workers will get to read
about all the operations from picking to pressing, some
of which he would be familiar from his work. He would
know more on fibre properties, and on how better
quality can result in better price. He will see informa-
tion on manmade fibres that go with cotton in yarn
making. And the volume on spinning will tell him all
about how cotton becomes yarn, and how different
spinning systems can use cotton as raw material to
produce yarns of different kinds. The very fact that the
management has given him this opportunity to become
better informed via his mother tongue would go a long
way to feel that 'my management cares for me'. He
would be amused by reading the information from
volume 8." Does my language use textile ideas in so
many ways? I knew just a few usages!
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Spinning Mills: Buy volumes 1,2,3 (fabrics), 7 and 8.
In volume 1, the worker will get a feel on the different
fibres that go on the spinning system his mill has, and
on all other systems of spinning for the fibres his mill
uses. The details of other departments than where he
works will become familiar from the spinning Volume
2, while the use of yarn in fabric forming will be clear
from Vol. 3. The requirement of 'good' quality as seen
by the next processes in spinning mill and also by the
user fabric forming mill will become visible to him.
The way a mill functions as a business described in
Vol 7 will be an eye opener for the workers and staff.
Workers here, especially the women operatives, will
enjoy Vol. 8.

Table - 1 shows the volumes that a textile unit should

have the full set for reading by all members and
for display during all seminars, conferences. Also
useful to researchers in sociology and economics

3. Large cotton farmers and societies are included
in this category of Ginners and Pressers.

4. Producers of polyester and acrylic, fibres which
go for blends with natural fibres, stand to benefit
more.

5.  Cotton and manmade fibre spinning mills in the
organised sector, as well as the wool and jute
mills can benefit more.

6. The fabric formation volume covers woven, knit-
ted and non-woven fabrics from all fibres; so all
the medium and large units for each type will get
benefit.The weaving preparatory departments are
also covered in this volume.

Table 1:
Who will benefit: A Buying Guide for Industry and Trade

Sr. User Group V 1 V 2 V 3 V 4 Chem V 5 Garmen V 6 Tech. V 7 Manag- V 8 V 9
No. Fibres Yarns Fabrics  Proce  ts Fashion Text. ement Culture Dictio

nary
1 Pub. Libraries # # # # # # # # #
2 Edu. Libraries # # # # # # # # #
3 Cotton Ginners # # #
4 MMF Producers # # # # #
5 Yarn Mills # # # # #
6 Fabric Mills # # # # #
7 Dyeing Finishing # # # # # #
8 Garment/Fashion/Design # # # # # #
9 Technical Textiles # # # # # # #

Note: Each category from 3 to 9 includes the corresponding trading activity also.

buy for their own benefit; if they feel like buying other
volumes also, which would be nice for their workers
and for them.

1. State libraries classified as large should have all
volumes, while those of medium and small size
the volumes needed for the textile activity in the
town. Large privately run libraries will also find
that the general readership is curious enough to
browse through all volumes and to read through
specific sections of interest. Researchers in social
sciences and economics would find all textile
information they need in this Mahiti-Kosh .

2. Libraries in educational institutions: all textile
colleges and large high schools with Marathi
medium to have all volumes. The rest, selectively,
depending on textile activity in the town. All Units
of the Textile Association in Maharashtra should

7. Chemical processing covers bleaching, dyeing,
printing and finishing for all types of fibres, yarns
and fabrics.  Good for spinners and fabric makers
to know of these processes.

8. A large number of garment making units are small,
their owners can persuade libraries in their area
to acquire relevant volumes. They may even do-
nate such volumes to the library since their
premise would have no place for books. The larger
units will find buying the relevant volumes desir-
able.

9. Technical textile units can be of 12-13 different
kinds, depending upon the end uses. All end uses
have been covered in the Mahiti-Kosh Volume on
technical textiles.

The Director of RMVS, Dr. Anand Katikar, and the
Principal of DKTE, Dr. P. V. Kadole, appeal to all
industrial textile units, textile education institutes and

NEWS



July - August 2017122

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

textile traders in Marathi speaking textile towns in
India to use the Vastra-Nirmiti Mahiti-Kosh to help
their workers to educate themselves better. Such edu-
cation will give a wider perspective to them, better
quality and higher and higher productivity.

Annexure 1: Vastra-Nirmiti Mahiti-Kosh: Working Team

Contributors In Chronological Order/Volume wise
RMVS Directors Dr. Sarojini Vaidya, Vasundhara Pendase-Naik, Dr. Nirmalkumar Phadkule, Madhu

Mangesh Karnik, Dr. Ashok Solankar, Dr. Anand Katikar
DKTE Principals Dr. Kane, Dr. Wasif, Dr. Kadole
Karyakari Mandal Ex-officio Director, RMVS and Principal, DKTE, plus Dinkar Ajgaonkar, Suresh Vaidya,

Ashok Garde.

The Volumes Will be available From-
1) Rajya Marathi Vikas Sanstha, Elphinston Techni-

cal High School, 3, Mahapalika Marg, Dhobitalao,
Mumbai, 400001.

2) Textile and Engineering Institute Rajwada,
Ichalkaranji, 416115

Annexure 2: Volumes of Vastra-Nirmiti Mahiti-Kosh: Authors and Contents

 Vol.No.

1

2

3

4

5

6

7

8

9

Title

Fibre Production and Fibre Science

Yarn Production

Fabric Production

Chemical Processing in Textile

Fashion/Garment

Technical Textile

Management of Textile Industry

Cultural Manifestations of Textiles

English / Marathi Equivalent words
used in Textiles

Editors

Kane
Mahajan

Garde
Deshpande

Ajgaonkar
Shah /Mahajan

Achwal
Padate /Joshi

Hundekar
Kelkar / Vartak

Kelkar

Garde /Mahajan

Vaidya
Pendase-Naik
Sohoni/ Kanitkar

Vartak
Likhite

Coverage in Brief

Cotton, wool, jute, silk
Viscose, polyester, acrylic, nylon, polypropylene

Ring, rotor, Dref, air jet spinning systems for all fibres

Weaving preparatory processes  Shuttle looms: Non-
auto, automatic  rapier, waterjet, airjet, weaving

Bleaching, dyeing, printing and finishing for all fibres,
yarns, fabrics

Clothing, design, fashions machinery and accessories

Geotextiles, medical, protective, sports, etc. 12 plus
composites

Business in market economy: production, finance, mar-
keting, quality assurance, human resource

Marathi similes, metaphors, idioms, sayings using tex-
tile terms; brief idea on major Marathi clothes and their
history and geography

Commonly used English words and Marathi equivalent
of the rest technical words

NEWS

JTA : An effective marketing tool for

strengthening business promotion



July - August 2017 123

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

What's bureaucracy?  It contains of rules and regula-
tion, works for law and order of the land, tax-mobility,
waste, inefficiency, quota, promotions by counting year
of service and rigidity to change. It's all together gov-
ernment based. And what's meritocracy? Quite oppo-
site, it contains of condor, common sense to achieve,
result oriented, no waste, economy, promotions by
performance, eagerness to change and transformation.
In sum and substance it is followed in successful pri-
vate companies. The main mantra - you do, you excel,
you merit, but merit by all means because merit means.
In private companies, you have to strangle bureau-
cracy or otherwise it will strangle you. Meritocracy
needs sensational performances for beyond expecta-
tions and at every opportunity one expands one's job
beyond its official boundary in the best interest of the
company. And also, superiors don't even try to get any
political mileage by above acts. Basically meritocracy
depends on following two factors -

i) Living with company's value.
ii) Best possible performance in total interest of the

company.

Bureaucracy and meritocracy, both are management
systems but working in different style. Here, have an
example of two restaurants located at street corner of
your town, say by name A and B. Every time you pass
though the street you find customers at A are less as
compared to customers at B. Have you tried to under-
stand, why? If not, here is answer. When a customer
enters in restaurant A, waiter asks for coupon. Cus-
tomer has to go to counter to collect coupon for his
needs, again comes back to his table and waits for the
waiter. After a while, the waiter comes, counts coupon
from the customer, moves towards kitchen, hands over
coupon to chef and waits for items. Till then, the cus-
tomer is hungrilywaiting. Again waiter looks at chef's
delivery table and if items are ready, he collects and
serves to the customer. Means while, if the customers
dislikes a particular item and he wants it to be changed
or he wants to have other item or more quantity of the
served item, again he has to go to counter to collect
coupons ………. and cycle repeats. It's somewhat
bureaucratic way of management functioning.

Now look at restaurant B. Customer enters and moves
straight way to dining table. Waiter comes, takes or-

Bureaucravy V/S Meritocracy
R.N. Yadav

der, leads to kitchen and in sharp time returns back to
customer with ordered items. If the customer again
asks for some change in item or needs other items or
some more quantity, he is being again served quickly.
As soon as customer finishes his table, the waiter hands
over bills. The customer pays the bills at counter and
leaves restaurant.

It is somewhat meritocratic way of management func-
tioning. Now, you can well understand why more cus-
tomers at B. Here, items of customer's liking are being
served in minimum time. So, customer is pleased and
likes to have his breakfast, lunch, dinner or snack
preferably at B. And more above, he will tell and will
come along with his colleagues, friends and family
members too at B.

The same formula applies at other places also - shops,
companies or factories. Management gurus compares
job of a restaurant waiter to that of a company man-
ager. The basic principle being similar - service in
time, at acceptable quality and on low cost. Major
difference between the both management systems is
summarized in table A.

Table  -  A
Sr. Parameters Management system
No. Bureaucratic Meritocratic
1 Rules &

Regulation Rigid Flexible
2 Law and Order For ruling For

Discipline
3 Finance Tax Collection Public

Resources &
Bank Loan

4 Waste Too Much Near Zero
5 Efficiency Minimum Maximum
6 Quota or

Reservation Yes No
7 Promotion Tenure of Excellence in

Service Service
8 Change Very Rigid Readily
9 Expenditure High Low

10 Quality of work Poor Sensational
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As far as private companies are concerned only
meritocratic management is succeeding in all areas,
like manufacture, service, social activities and what
not at any place in world. By fault or by any compul-
sion, if a manager adopts bureaucratic systems, it's

H1 turnover up 11% at Picanol
PICANOL Group, a market leader in Airjet and Rapier
weaving machines, has realized a consolidated turn-
over of EUR 364.7 million in the first half of 2017, an
increase of 11% compared to EUR 329.7 million in
the first half of 2016.

The company achieved a net profit of EUR 52.2 mil-
lion, compared to EUR 48.1 million in the same pe-
riod in 2016 before Tessenderlo Group NV contrib-
uted EUR 5.8 million to the net result in the first half

NEWS

proved to be suicidal. The only and only managing by
meritocracy functions well. Nowadays even govern-
ment and governmental agencies are adapting this
system leaving bureaucracy behind.

Birla Cellulose, part of Aditya Birla Group's Grasim
Industries, is looking to expand the reach of its Liva
brand of viscose fabric.The company is planning more
partnerships with apparel-makers and will look to
expand the range offerings to include menswear.

According to Manohar Samuel, President - Marketing
and Business Development, Birla Cellulose, customer
awareness is being built for better acceptability of the
offerings.Liva caters to the B2B segment, which means
that it supplies fabric through accredited value chain-
partners to different apparel-makers. The focus is
mostly on women's wear as of now.

Birla Cellulose launched Liva as a branded viscose
fabric in India, in 2015.
FBB (Fashion at Big Bazaar), brands of Madura Fash-

Birla Cellulose to expand reach of viscose fabric brand

ion and Lifestyle, Lifestyle Stores and Shoppers Stop
carry the 'Liva tag' on their apparel brands. It has also
tied up with BIBA, 109F, Fusion Beat, among others.
International apparel brands - such as Marks & Spen-
cer, Zara and H&M - who have partnered with Birla
Cellulose, however, do not carry the Liva tag on their
apparels.

"We are now focussing more on tie-ups for Liva.
Currently, it is for women's wear. But we will explore
men's apparel tie-ups too. Some of the brands are al-
ready using viscose fabric in men's wear, but they are
yet to co-brand it with Liva," Samuel told BusinessLine.

Partnership is mostly of two types - co-branding, where
it has some 34-odd partners (retail brands); and through
Liva Accredited Partners Forum (LAPF), for manufac-
turing of fabric.

According to Samuel, Birla Cellulose will also look to
slowly expand into new categories.
The firm may expand offerings into home décor, where
viscose rayon finds use.Grasim currently has four fi-
bre plants in India - one each in Madhya Pradesh and
Karnataka and two in Gujarat - and a pulp unit in
Karnataka.

Outside India, it has three fibre plants - one each in
Indonesia, Thailand and China - and pulp units in
Canada and Sweden.
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of 2017, compared to EUR 12.3 million in the same
period last year. Therefore, the Picanol Group closed
the first half of 2017 with a net profit of EUR 58.1
million, compared to 60.4 million euros in the first
half of 2016.

The Weaving Machines division again experienced a
strong first half in 2017, having ended 2016 with a
well-filled order book. Increasing demand for technol-
ogy and quality brought strong sales, especially in Asia,
with market share increases in many markets, the com-
pany reports. As a result, Picanol placed a record
number of weaving machines on the market in the first
half of 2017.

Half yearly results
During the first half of 2017, the Picanol Group realised
a consolidated turnover of EUR 364.7 million. Both
divisions saw their turnover increase based on the
higher volumes in the first half of 2017.

Gross profit in the first half of 2017 amounted to EUR
90.3 million, compared to EUR 85.8 million in the
first six months of 2016 with a gross margin percent-
age of 25%. The operating result (EBIT) amounted to
EUR 71.2 million compared to EUR 66.9 million last
year, or an EBIT-margin of +19.5% versus +20.3% in
the first half of last year. Income taxes amounted to
EUR -20.1 million, compared to EUR -19.3 million
last year, or an effective tax rate of 27.8% versus 28.6%
last year.

Weaving machines
The turnover of the Weaving Machines division
amounted to EUR 316.3 million, an increase of 10%
compared to EUR 288.8 million in the same period
last year. As expected, the Weaving Machines division
experienced a strong first half in 2017, having ended
2016 with a well-filled order book.

Increased demand for technology and quality (mainly
from Asia), which was partly due to the success of
new weaving machines such as the GTMax-i rapier
weaving machine, resulted in strong sales and increased
market share in many markets. As a result, Picanol
placed a record number of weaving machines on the
market in the first half of 2017.

Sales of parts and accessories have followed the posi-
tive trend of the weaving machines. The operating result
of the Weaving Machines division amounted to EUR
62.3 million versus EUR 57.9 million last year.

Industries
The turnover of the Industries division amounted to
EUR 100.4 million, an increase of 15% in comparison
to EUR 87.1 million in the same period in 2016. The
higher demand from Weaving Machines resulted in a
turnover increase for Industries in the first half of 2017.

The Industries division achieved an operating result of
EUR 8.8 million, compared to EUR 8.9 million in the
first half of 2016. Profit margins, however, were af-
fected by increasing material prices.

Outlook
The order book for the second half of 2017 is well-
filled, according to the manufacturer. The Picanol
Group expects a slight increase in turnover over the
full 2017 financial year compared to 2016 - the best
result in the history of the group - but is taking into
account a limited impact of rising commodity prices.
"The Picanol Group remains cautious, as it is active as
an export-oriented company in a volatile world
economy," says the company. "Due to the cyclical
nature of the textiles market, strict cost-control remains
of the essence. Picanol Group's reliance on the cyclic
textiles market has been considerably reduced, as a
result of the strong Industries growth and the contribu-
tion of Tessenderlo Group to the results."

A report on the first half of 2017 by real estate con-
sulting firm CBRE recently showed investments in
India's retail market by private equity firms and wealth
funds touched $200 million.

During the first six months of the year there were 70
new entries or expansions by global and domestic
brands across also seven new global brands entered

Indian Retail Market Investment Reach
US$ 200 Nillion - CBRE Report
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India during the period, including apparel names like
Kate Spade and Scotch & Soda.

The report also showed that India overtook China to
top the Global Retail Development Index in 2017 with
a market attractiveness of 63.4 per cent and retail sales
of about $1 trillion.

Anshuman Magazine, CBRE's India and South East
Asia chairman mentioned that with several legislations
and policies in implementation mode, there has al-
ready seeing an increase in consumer and investor
confidence. This will have a cascading effect on the
retail segment. Overall, retail real estate will continue
to grow and witness healthy demand across tier I and
II cities.

Many retail developments were completed across se-
lect cities and resulted in about 1.5 million square feet
of fresh supply entering the market. Demand for qual-
ity retail space was strong during the first six months

of the year with a majority of the supply concentrated
in Mumbai, Bengaluru and Delhi-NCR.

According to the report the supply pipeline for the rest
of the year is also healthy and is led by Hyderabad and
Bengaluru, adding that demand for quality space will
remain strong in the fast fashion, department store,
sport and leisure segments.

Rental growth in most high streets across key cities
will be limited since rents in these locations have al-
ready peaked and the completion of infrastructure ini-
tiatives will decide the rental trajectory for markets.
Most essential items are exempt from tax, fast-moving
consumer goods (FMCG) are in the 5 per cent tax
bracket, restaurants are in the 18 per cent slab and
some items-ranging from luxury cars to movie tickets
priced over a certain amount-are in the higher 28 per
cent bracket after there has been implementation of
the goods and service tax (GST).

◆ Order intake in the first half of 2017 increases by
26% compared to the second half of 2016

◆ Sales in the first half of 2017 reaches CHF 415.2
million, compared to CHF 436.9 million in the
same period last year

◆ EBIT of CHF 16.0 million and net profit of CHF
10.9 million at the previous year's level

◆ Acquisition of SSM - a move into adjacent fields
of the textile value chain

Due to increasing demand since March 2017, Rieter
posted order intake of CHF 495.2 million in the first
half of 2017. This was 3% below the previous year's

level (first half year 2016: CHF 510.7 million) and
with an increase of 26% was well above the second
half of 2016 (CHF 394.5 million).
At CHF 415.2 million, sales were 5% down on the
previous year (first half year 2016: CHF 436.9 mil-
lion). On these sales, Rieter generated an EBITDA of
CHF 34.8 million (first half year 2016: CHF 34.4
million) and an EBITDA margin of 8.4% (first half
year 2016: 7.9%).
The order backlog rose to around CHF 545 million
(December 31, 2016: around CHF 440 million). It
already extends into 2018.

Demand picks up in the first half of 2017

Sales trend by region

CHF million January - June 2017 January - June 2016 Change Change in local currency
Sales 415.2 436.9 -5% -5%
Asian countries* 111.2 152.3 -27% -26%
China 83.8 105.1 -20% -18%
India 94.7 81.5 16% 14%
Turkey 49.1 31.7 55% 56%
North and South America 42.7 45.4 -6% -7%
Europe 17.9 15.5 15% 16%
Africa 15.8 5.4 191% 191%

* Not including China, India and Turkey
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In the period under review, Rieter achieved the most
significant sales in Asian countries (not including
China, India and Turkey) with a total of CHF 111.2
million. The decline in sales compared to the previous
year was mainly due to reduced shipments to
Bangladesh and Vietnam. The order intake recorded in
the period showed a positive development. It was sig-
nificantly above the accomplished sales and benefited
from the dynamism of the Central Asian countries.

In China, sales declined by 20% compared to the first
half of 2016, to CHF 83.8 million, with one third of
sales generated in Xinjiang province. Order intake was
slightly below sales. In the second quarter of 2017,
Rieter recorded increasing demand for the model R 36
of the semi-automatic rotor spinning machine, which
was introduced in 2016.

from growing demand since March 2017. At CHF 325.2
million, order intake was down 5% on the previous
year (first half year 2016: CHF 343.4 million). Here,
Machines & Systems succeeded in largely compensat-
ing for the low level of order intake from Turkey by
fulfilling projects from other regions, in particular
thanks to orders for the ring spinning machine G 32.
In addition, the first orders were booked for the fur-
ther developed air-jet spinning machine J 26.

In the first half of 2017, Machines & Systems achieved
sales of CHF 255.1 million, thereby roughly matching
the level of the previous year (first half year 2016:
CHF 256.9 million). As a result of the cost reduction
measures implemented in Winterthur (Switzerland),
Machines & Systems significantly improved the loss
on the EBIT level, from CHF -12.1 million (first half
year 2016) to CHF -3.8 million in the first half of

Business groups

CHF million January - June 2017 January - June 2016 Change Change in local currency
Order intake 495.2 510.7 -3% -3%
Machines & Systems 325.2 343.4 -5% -5%
After Sales 77.7 71.2 9% 9%
Components 92.3 96.1 -4% -3%
Sales 415.2 436.9 -5% -5%
Machines & Systems 255.1 256.9 -1% 0%
After Sales 70.1 70.7 -1% -1%
Components 90.0 109.3 -18% -17%

* Not including China, India and Turkey
In India, at CHF 94.7 million, sales exceeded the pre-
vious year's level by 16%. This is mainly due to the
delivery of compact spinning machines K 42 and EliTe
compact spinning systems, which were ordered in the
second half of 2016. While the first months were char-
acterized by restraint due to the "demonetarization" at
the end of 2016, demand in the second half of the
semester was increasingly robust.
In Turkey, with sales of CHF 49.1 million, Rieter
generated growth of 55% compared to the previous
year, which was attributable to the delivery of orders
from the previous year's period. The hesitant recovery
in the last two months of the reporting period meant
that order intake was below the level of sales.
In terms of sales and order intake, the North and South
America and Africa regions were characterized by large
individual orders in the machinery business.

The Machines & Systems Business Group benefited

2017.
The order intake of the After Sales Business Group
showed positive growth. Thus, order intake increased
by 9% to CHF 77.7 million (first half year 2016: CHF
71.2 million). Sales were stable at CHF 70.1 million
(first half year 2016: CHF 70.7 million). Continued
investments in the expansion of the business meant
that, at CHF 12.8 million, the business group's EBIT
in the first half of 2017 fell slightly below the previ-
ous year's level (first half year 2016: CHF 13.2 mil-
lion).
The Components Business Group also benefited from
growing demand since March 2017. At CHF 92.3
million, order intake was below the first half of 2016
(CHF 96.1 million), but significantly higher than the
second half of 2016 (CHF 82.3 million). The lower
order intake in the second half of 2016 led to a cor-
responding decline in sales in the first half of 2017, to
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CHF 90.0 million, compared to anextraordinarily strong
comparison period (first half year 2016: CHF 109.3
million). Product mix and the resulting lower utiliza-
tion of individual plants led to an EBIT decline to
CHF 12.6 million in the first half year (first half year
2016: CHF 18.4 million).
As of June 30, 2017, the Rieter Group had 5 232
employees (June 30, 2016: 5 067 employees). This
figure includes the newly added employees of SSM
Textile Machinery. In addition, as of June 30, 2017,
Rieter had 652 temporary employees (June 30, 2016:
574 temporary employees).
Operating result and net profit
Rieter's first half year in 2017 was characterized by
improved profitability in the Machines & Systems
Business Group, a stable result for After Sales and a
weaker result in Components. EBIT reached CHF 16.0
million, which compared to the previous year corre-
sponds to a slightly higher margin of around 3.9% of
sales (first half year 2016: CHF 15.7 million and 3.6%,
respectively). In the first six months of 2017, Rieter
achieved a net profit of CHF 10.9 million, thereby
reaching the previous year's level (first half year 2016:
CHF 11.0 million).
Acquisition of SSM Textile Machinery
On June 30, 2017, Rieter acquired the SSM Textile
Machinery Division (SSM) from Schweiter Technolo-
gies AG in Horgen, Switzerland. SSM is the world's
leading supplier of precision winding machines in the
fields of dyeing, weaving and sewing thread prepara-
tion and enjoys success in individual segments of fila-
ment yarn production. The business has been attached
to Rieter's Components Business Group as an inde-
pendent unit.
The purchase price for SSM of CHF 124.2 million
consists of an enterprise value of CHF 100.2 million
and cash and cash equivalents of CHF 24.0 million
and was financed from existing funds.
The transaction costs of CHF 1.9 million related di-
rectly to the acquisition, of which CHF 1.3 million
was incurred in the first half of 2017 and CHF 0.6
million in the 2016 financial year, were recorded in
the income statement.
Free cash flow and balance sheet
The Group reported a free cash flow of CHF -125.6
million (first half year 2016: CHF 4.5 million) during
the reporting period. This development is mainly due
to the cash outflow of CHF 100.2 million for the ac-
quisition of SSM Textile Machinery and a temporary
increase in net working capital. After payment of a

dividend of CHF 22.6 million (CHF 5.00 per share)
out of legal capital reserve in April 2017, as at June
30, 2017, cash and cash equivalents, marketable secu-
rities and time deposits amounted to CHF 207.5 mil-
lion and net liquidity to CHF 101.3 million. Rieter had
an equity ratio of 43.8% on the balance sheet dated
(June 30, 2016: 43.8%).
Improvement program STEP UP
In the first half of 2017, Rieter again focused on inno-
vations, after sales excellence and increasing profit-
ability.

Innovations: Rieter is specifically focused on the de-
velopment of new products and services. The single-
head draw frame generation RSB-D 50, which was
successfully introduced in 2016, registered strong de-
mand in the second quarter of 2017. In the first half of
2017, the Group invested a total of CHF 22.8 million
in research and development. This corresponds to 5.5%
of sales.
After Sales Excellence: The After Sales Business Group
aims to increase sales to CHF 166 million by 2018,
representing growth of 30% compared to 2014. In the
period under review, Rieter continued to work on this
target as planned. Thus, spare parts logistics were
contracted out to a service provider within the frame-
work of a European solution, which will allow Rieter
to achieve a significant reduction in delivery times. At
the same time, Rieter opened a service branch in
Kahramanmara?, to support its customers in the south
east of Turkey with an even faster and better service.
The order intake of CHF 77.7 million in the first half
of 2017 underlines the growth ambitions.
Increasing Profitability: As announced on February 1,
2017, Rieter plans to relocate production from the
Ingolstadt site in Germany to the Ústí site in the Czech
Republic. Rieter is currently negotiating with the
employees' representatives.
Outlook
In the first half year, demand for components, spare
parts and services was stable and order intake for new
machines increased.
Despite the still low visibility, Rieter assumes that
demand will develop at the level of the first half year
in the coming months.
The acquisition of SSM Textile Machinery will make
a positive contribution to sales and EBITDA in the
second half of 2017.
Overall in 2017, Rieter expects slightly higher sales
than in the previous year and an EBIT slightly below
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the previous year (before restructuring costs), due to
the product and country mix.
At the appropriate time, Rieter will provide informa-
tion on the restructuring costs associated with the re-
organization concept for the Ingolstadt site in Ger-
many, which was announced on February 1, 2017.
Telephone conference for investors and analysts
In the context of the publication of the half-year re-
sults, a telephone conference for investors and ana-
lysts will take place today, July 20, 2017, at 11.00 am
(CEST):
Dial-in details:
Europe +41 58 310 50 00
UK +44 203 059 58 62
USA +1 631 570 56 13
China +86 400 120 23 19
India +91 446 688 60 46
Presentation material
The media release, the semi-annual report and the
investor presentation can be found at:
www.rieter.com/en/rieter/media/press-releases/
http://www.rieter.com/en/rieter/investor-relations/re-
ports/annual-report/2017/
http://www.rieter.com/en/rieter/investor-relations/pre-
sentations/2017/
Forthcoming dates
◆ Trading update 2017: October 27, 2017
◆ Publication of sales 2017: January 31, 2018
◆ Deadline for proposals regarding the agenda of

the Annual General Meeting: February 22, 2018

◆ Results press conference 2018: March 13, 2018
◆ Annual General Meeting 2018: April 5, 2018
For further information please contact:
Rieter Holding Ltd. Rieter Management Ltd.
Investor Relations Media Relations
JorisGröflin
Chief Financial Officer
Tel +41 52 208 70 15
Fax +41 52 208 70 60
investor@rieter.com
www.rieter.com RelindisWieser Head Group Commu-
nication
Tel +41 52 208 70 45
Fax +41 52 208 70 60
media@rieter.com
www.rieter.com
About Rieter
Rieter is the world's leading supplier of systems for
short-staple fiber spinning. Based in Winterthur (Swit-
zerland), the company develops and manufactures
machinery, systems and components used to convert
natural and manmade fibers and their blends into yarns.
Rieter is the only supplier worldwide to cover spin-
ning preparation processes as well as all four end
spinning technologies currently established on the
market. With 18 manufacturing locations in ten coun-
tries, the company employs a global workforce of some
5 230, about 20% of whom are based in Switzerland.
Rieter is listed on the SIX Swiss Exchange under the
ticker symbol RIEN. www.rieter.com

NEWS

73rd All India Textile Conference

Hosted by

THE TEXTILE ASSOCIATION (INDIA) - Vidarbha Unit

January 05-06, 2018

Venue: Vasantrao Deshpande Sabhagriha, Nagpur, India

Contribute by way of Sponsoring, Advertisements & Enrolling Delegates

Contact:

Dr. Hemant Sonare, Hon. Secretary, Organizing Chairman of Conference

 26, Raghukul, Pragati Colony, Near Pragati Hall, Chhatrapati Squre, Wardha Road,

Nagpur - 440 015

M.: 9860930380, 9822573341, E-mail: hemantsonare@gmail.com,
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Rieter at a glance

CHF million January - June 2017 July - December 2016 January - June 2016 Change1
Rieter
Order intake 495.2 394.5 510.7 -3%
Sales 415.2 508.1 436.9 -5%
Operating result before
interest, taxes, deprecia-
tion and amortization
(EBITDA) 34.8 61.4 34.4 1%
- in % of sales 8.4% 12.1% 7.9%
Operating result before
interest and taxes (EBIT) 16.0 40.8 15.7 2%
in % of sales 3.9% 8.0% 3.6%
Net profit 10.9 31.7 11.0 -1%
- in % of sales 2.6% 6.2% 2.5%
Basic earnings per share
(CHF) 2.39 6.97 2.42 -1%
Purchase of tangible
fixed and intangible
assets 7.7 20.2 10.7 -28%
Number of employees
(excluding temporaries)
at the end of the
reporting period 5 2322 5 022 5 067 3%
Machines & Systems
Business Group
Order intake 325.2 248.2 343.4 -5%
Sales 255.1 346.5 256.9 -1%
Operating result before
interest and taxes (EBIT) -3.8 15.7 -12.1 -69%
- in % of sales -1.5% 4.5% -4.7%
After Sales Business
Group
Order intake 77.7 64.0 71.2 9%
Sales 70.1 70.9 70.7 -1%
Operating result before
interest and taxes (EBIT) 12.8 12.3 13.2 -3%
- in % of sales 18.3% 17.3% 18.7%
Components Business
Group
Order intake 92.3 82.3 96.1 -4%
Sales 90.0 90.7 109.3 -18%
Total segment sales 128.8 130.0 141.3 -9%
Operating result before
interest and taxes (EBIT) 12.6 16.7 18.4 -32%
- in % of segment sales 9.8% 12.8% 13.0%
1 Change January - June 2017 vs. January - June 2016
2 Including number of employees of SSM Textile Machinery
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Reliance Industries Ltd (RIL), an integrated producer
of polyester fibre and yarn in the world, has been
awarded with 'Golden Peacock Eco-Innovation Award'
for 2017. RIL received it for its innovative excellence
and eco-friendly products Recron Green Gold fibres
and Recron Green Gold Dope-Dyed (EcoD) Fibres&
Tow by Golden Peacock Awards Secretariat.

The award was presented at Institute of Directors,
India's 19th World Congress on Environment Manage-
ment and Golden Peacock Awards Presentation Cer-
emony at The HICC - Novotel in Hyderabad.
The award was presented by Justice Kurian Joseph,
judge, Supreme Court of India to RIL, vice president
and regional head (East) for polyester sector, Prabir
Bhattacharya, in the presence of Lt Gen JS Ahluwalia,
PVSM (Retd), president, Institute of Directors, India
and other corporate sector dignitaries.

Recron Green Gold fibres and Recron Green Gold
Dope-Dyed (EcoD) Fibres& Tow are the greenest fi-
bres produced in the world, which have been manu-
factured from eco-friendly processes of the highest
standard. These fibres have been granted the Global
Recycle Standard from the internationally recognised
Control Union Certificates, Netherland.

The fibres have been tested for lowest carbon foot-
print number and they meet the most stringent envi-
ronmental criteria for being green fibres providing
confidence to consumers on genuineness. Recron Green
Gold Fibres& Tow are Oekotex 100, product Class-1
certified, meeting the human-ecological requirements
of the standard established for baby articles. These
products also fulfil the requirements of Annex XVII of
REACH as the fibres do not make use of Azo dyes,
nickel, etc.

Recron Green Gold Fibres& Tow offer great value and
opportunity to the textile industry enabling them to

RIL gets Golden Peacock Award for Recron Green Gold
offer certified green products and to meet the overseas
buyers and brands need for sustainable apparels.
Recron Green Gold EcoD polyester fibre circumvent
the need for high cost downstream dyeing of grey fi-
bre. The entire range of Green Gold EcoDfibres offers
a very high consistency of shade as well as unbeatable
washing, light, and sublimation fastness, making it
suitable for both apparel and technical textiles.

These fibres are available in pre colour form with vide
range of deniers, cross sections and functionality for
cottonand worsted spinning system. The product range
include a vast range of more than 40 shades and other
shades or customised products with functionality like
anti-microbial, sun protection can be made on request.

RIL's fibre brand portfolio includes several high spe-
cialty fibres such as Recron FS (fire retardant fibre),
Recron Feel Fresh (anti-microbial fibre), Recron Su-
per Micro (ultra-fine fibre) and RecronGreenGold (eco-
friendly fibre).

RIL has a strong supply chain system that focuses on
timely delivery to its customers. In domestic market,
delivery can happen directly from manufacturing unit
or from smaller depots that are strategically located
across the country. RIL uses road transportation and
multi-modal depending on the requirements. For ex-
ports, marine (containerised) is the prime mode of
transportation used by RIL.

RIL focuses on the entire ecosystem of operations to
ensure that every touch point produces delightful ex-
periences for its customers and stakeholders. At RIL
the polyester staple fibre is produced at four sites in
Hazira, Patalganga, Barabanki and Hoshiarpur. These
plants comprise a manufacturing set-up of complemen-
tary technologies, hardware and vintages. The tech-
nologies and hardware have been licensed or bought
from leading companies like DuPont, Zimmer, Neumag,
Chemtex etc.

RIL possess state of the art polyester manufacturing
facilities, which has a continuous polymerisation ves-
sel, spinning lines, drawlines, fibre cutters and pack-
ing machines. In addition to this, recycling operation
is equipped with a washline to convert bottles to flakes.

RIL's R&D and product development facilities for
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polyester business such as Reliance Technology Cen-
tre at Patalganga, Reliance Testing Centre at
Coimbatore and Reliance Fibre Application Centre at
Patalganga constantly focus on developing and intro-
ducing innovative products for the textile industry.
All fibre production facilities of RIL are ISO 9001,
ISO 14001, OHSAS 18001 compliant and it obeys all
local labour, competitions laws.

RIL's polyester staple fibre business has over 350
customers. All these customers are spinners, who con-
vert fibre into yarn. RIL supply fibres to most of the

largest and innovative players in the spinning industry.
Its top 10 customers constitute 50 per cent of our total
domestic sales.

RIL's fibres eventually find usage in all segments in
the textile and apparel industry namely men's wear:
shirts, suiting, denim, innerwear; women's wear:
dresses, formal wear, innerwear; kid's wear: dresses, t-
shirts, sleepwear, fashion wear: jackets, dresses; foot-
wear: foot soles, mesh; accessories: scarves, stoles,
throws; home textiles: bedsheets, curtains and techni-
cal textiles: automotive fabric, geo bags. (KD)

Mr. M.S. Saini Unit Head and Mr. M.G. Choudhary VP
Oswal Denim (Nahar Group)

Today the Spinning Industry has become
capitalintensive industry and to increase the economic
efficiency in the spinning mill, machinery manufactur-
ers are putting up lot of efforts inincreasing productiv-
ity and improving yarn realisation. One of the most
important and economic aspect to achieve this object
is also tolook for shortening and simplifying process.
Wehave noticed that such integration of the
processeshas now already become common, whether
linkingRing frame with winders or Bobbin transporta-
tion system with creel change option for connecting
Speed frame to Ring frame.

One more suchcombination of integration of card and
drawframe, together, namely Integrated Draw frame
IDFhas been successfully introduced by Truetzschler
forproducing open end spinning Yarn. The Integrated
Draw Frame IDF gen-1 is in the market since 1999and
more than 2000 Installations are running worldwide.
The integrated draw frame IDF 2 -the second genera-

Truetzschler IDF-2 makes its mark
tion with improvedfeatures in combination with the
High Production Card TC 10 card, has been intro-
duced to the Indian market successfully.

Thisinnovation and value creation helps in achieving
following important parameters:
◆ Technology with Automation-Unique concept
◆ Technology with lower energy and manpower

requirement
◆ Lower manufacturing cost

Technology of Integrated draw frame IDF 2Practical
Data for an Indian MillQuality achieved on Integrated
Draw frame IDF2For production of open end yarn, the
combination ofthe card with an integrated draw frame
only makessense, if cards are able to produce high
quality sliverat higher production rates.

With integrated 3-Lickerinweb feed arrangement on
Truetzschler card TC10, fibre material opens in pro-
gressive manner ingentle way and web is transferred
to the cylinderwithout putting too much stress on the
fibre. Thusonly Truetzschler 3-Licker-in card is able
to producehighest quality sliver. This sliver is drafted
to thedesired fineness by the integrated draw frame
IDF 2.This integrated combination provides
enhancedperformance without increasing delivery speed
atthe cards.
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The actual drafting system on Integrated Draw Frame
IDF 2 is a special auto-leveller version ofcompact
design and mounted onto a can changer. The 2-over-
2 drafting system of new IDF-2 hasbeen optimised for
the lower drafts. This improves yarn quality, particu-
larly on raw materials withhigh short fiberontent. IDF
2 system with TC 10 is successfully running in the
market at highproduction rates of 100-150 kg/h. The
autolevelled sliver is directly fed to OE machines
thereforewe also call it "Direct Spinning".

Practical Data for an Indian Mill

Raw material 55% Virgin Cotton + 45% Noil
Count Ne 20s
Make of Card Competitors Latest 3 Truetzschler 3 Licker-in

Card
Licker-in Card with Integrated Draw frame
Production rate 65-70 Kg/hr 90 kg/hr.
Draw frame Passages Breaker+Finisher Direct to OE
Reg. D/F Sliver U% 4.0-4.5% 2.2% (IDF2)
Rkm 14.5 - 15.0 15
CSP 1870 - 1880 1890
IPI 80 - 85 40
Open End Schlafhorst ACO 8

Quality achieved on Integrated Draw frame IDF2

In last one and half year Truetzschler India supplied
8installations with modern high production
cardsrunning with integrated Draw frame IDF2
producingOE yarn on semi-automatic as well as
fullyautomated OE machines, count ranging from Ne
6sto Ne 20s.

Summarizing highlights of yarns produced
throughintegrated IDF2, we can say that:

1. Yarn quality parameters with respect to CSP, IPIas
well as OE cuts have been reduced drastically.

2. During recent studies taken on Ne20s
onprocessing through IDF direct feeding, no
realdifference in the strength parameters between
drawframe and IDF sliver could be noticed.
Howeverimportant to note that the IPI and Uster
values of IDFdirect system are better in compari-
son toconventional double passage Open End yarn.

3. The Carding with integrated Drawing IDF 2 pro-
vides working stability to the system at enhanced
production rates even formixing having high short
fibre content, typical for Open End application.
Even running 100% noil, at high speeds, is
possiblewhich was never achievable via conven-
tional "Draw frame Passage" route.

Advantage of Integrated Draw frame IDF2
◆ The Integrated Draw Frame IDF lowers invest-

ment costs and operating costs. The advantages
of better yarn quality add up toincreased eco-
nomic efficiency.

◆ Due to the improved medium-wave and long-wave
yarn CV values, particularly knitted fabrics ap-
pear more uniform.

◆ The integrated draw frame reduces maintenance
and is easy to set.

◆ Use of the Integrated Draw Frame IDF results in
considerable space-savings. It is possible to save
nearly 50% of the building area forcards and draw
frames Naturally, additional cost savings can be
achieved:

◆ Less operation
◆ Lower energy consumption
◆ Fewer cans
◆ Fewer can transports, etc.
◆ With the newly developed IDF II system you have

?exibility to produce yarn counts of up to Ne 30
with the IDF system only.
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Repeat orders from corporates testimony of fact that
the new concept is well accepted by industry

Mr. M.S.Saini : "IDF technology has helped us optimise
our production cost and also drasticallyreduced the

Man power requirement while maintaining the quality
benchmark.":
Shiladitya K. Joshi : AGM - Product & Marketing

Dedicated and experienced, meet the USTER people
who keep mills running smoothly

The technology is in place, the products are ready
to roll… But it's people who provide the vital link
to bring it all together perfectly, and keep it going
as smoothly and efficiently as possible. USTER'S
worldwide service teams are dedicated to giving
textile mills a rapid response, with expert person-
nel always on hand. A phone call or a service visit
- whatever is needed, customers have direct access
to USTER people who can deal with a problem and
find a solution.

Francis and Simon at a customer visit

Here is a typical scenario: Mehmet's phone rings, and
it's a mill manager on the line. He's worried about his
USTER®JOSSI VISION SHIELD performance. The
call takes about 10 minutes and Mehmet gives some

USTER Customer Service: the inside story
instructions.Shortly afterwards, the customer calls back,
happy to report that the cotton cleaning system is now
readjusted based on the recommendations and is again
performing to his expectations. Mehmet imagines the
smile on the face of another satisfied customer.

Mehmet is Service Manager with Uster Technologies
Turkey, and has been with the company for 11 years.
He is just one of a global network of 125 people in
USTER service centers covering China, India and South
East Asia, Japan, Turkey and surrounding countries,
and the Americas. An agency network with another
50-plus staff covers the rest of the world.

Just as with Mehmet's mill manager in our example,
all USTER customers have the direct number of their
service contact - and are welcome to call any time
with queries and problems. Usually, USTER service
people can sort things out immediately, over the phone.

International USTER Service Training on the USTER®
HVI 1000 at Uster, Switzerland
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International USTER Service Training on USTER® low
volume instruments (LVI) at Uster, Switzerland

If the issue is more complex, the service team will
plan a mill visit. "Based on the information we have,
we will look at several possible options and pack the
appropriate spare parts, so that our staff are fully pre-
pared to avoid or minimize any downtime at the mill,"
says Kris Suresh, Head of Service based at USTER
headquarters in Switzerland. USTER offers service
contracts with value added services and support, and
these are well appreciated by customers, most of whom
continue the service contract for lifetime of the prod-
uct.

A day in the life of Prabakaran…
Prabakaran, based in Coimbatore, India, is another
member of USTER's service team. Today, he starts
work at 5.30 am, driving to a customer located near
Madurai - a journey of about three hours. Two days
ago, he was informed about a problem with variations
in mic readings in the customer's USTER®HVI 1000.

At the mill, Prabakaran checks out some possible causes
of the problem: he carries out gas regulator cleaning,
adjusts chamber size and air settings and calibrates the
mic module. He tests some reference samples himself
and asks the customer to do the same. The values
match closely,so Prabakaran hands over the
USTER®HVI 1000 again. The customer is very happy,
and so is Prabakaran, who now writes his work bulle-
tin, has a final discussion and handshake with the mill
manager and departs, ready for a new mission tomor-
row.

This one-day snapshot of an USTER staff member's
work is typical for his average of 150 customer visits
per year. This particular trip covered 400 kilometers.
A monthly breakdown of all USTER service people's

journeys shows an average of 61,000 kilometers -
equivalent to 1.5 times round the world. Total travel-
ling time each month averages 4,600 hours, or more
than 190 days and nights.

Beyond expectations
USTER Service goes way beyond problem-solving.
Fixing an issue in a minimum of time is one of three
aspects: USTER staff investigate the cause of the prob-
lem and discuss with the customer actions to prevent
any similar occurrence. On-site they take some time to
train operators to execute the tests optimally and to
get the most out of their quality testing and monitoring
equipment. Senthil Kumar, General Manager of Ser-
vice in USTER India, points out: "Customers like to
take the chance to discuss application issues with us,
and we are always glad to support by sharing our
experiences. Often, what starts as a business connec-
tion will grow to form strong bonds? Several USTER
India Service staff have more than 20 years' experi-
ence - and therefore have built close working relation-
ships over that same time."

Ultimately, it's not only the duration which will
strengthen these relationships. It's also a question of
fulfilling, or exceeding, the customer's expectations
when an issue occurs. "We would never say that a
problem doesn't concern us or that we could not take
it on. We will try to find the source, no matter which
machine might be the cause - and we will always lis-
ten and advise," Senthil Kumar says. "This attitude
and commitment has brought respect and recognition
from customers as characteristics which make the
USTER Service team special."

The other role of USTER Service
When it comes to customer satisfaction with USTER
Service, nothing is left to chance. USTER carries out
regular customer surveys, to gauge improvement po-
tential. "I'm happy with the last survey result saying
that 95% of customers rate their USTER service expe-
rience as all positive," says Suresh. He attributes this
to a circle of success. It starts with experienced staff
- 8 out of 10 of worldwide staff have been with USTER
more than 10 years, so they have the detailed know-
how to support customers as efficiently and effectively
as possible. Satisfaction breeds trust, and service staff
enjoy the appreciation they have from the customer
side, creating a pleasant working atmosphere and en-
couraging them to stay with USTER, continuing the
circle of success. "Customers are satisfied with the
service but also because they rarely need the support
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of our service team. It generally takes years until a
first issue with a new instrument occurs. This is also
proven by statistics," says Suresh.

The USTER Service team also plays an important role
in the company's success. Trusted service enhances
overall trust in the brand, a benefit acknowledged by
Uster Technologies CEO Thomas Nasiou: "Loyalty
from customers has to be earned," he says. "And our
Service team earns a relevant share of it. They are on
duty 24/7 with a customer-focused approach and great
commitment. It is not unusual for customers to tell us
that they regard the standards achieved by USTER

Service as the industry's defining benchmark."

Media contact:
Edith Aepli
On behalf of USTER Marketing Service
Uster Technologies AG
Sonnenbergstrasse 10
CH - 8610 Uster / Switzerland
Direct  +41 43 366 38 80
Mobile +41 79 916 02 91
Fax     +41 43 366 39 58
E-mail publicrelation@uster.com
www.uster.com

The new single-head draw frame generation is char-
acterized by its performance: productivity increase
of up to 33 %, reduced energy costs, quicker lot
change at outstanding sliver quality and easy, in-
tuitive operation.

RSB-D 50 draw frame - highest productivity with 1 200
m/min delivery speed

In the fall of 2016, Rieter introduced the new RSB-
D?50 single-head draw frame for the first time to a
global audience at the exhibitions ITMA Asia in China
and ITME in India. The new draw frame generation
excels with a multitude of innovative solutions. These
reduce costs, increase the quality and simplify opera-
tion and maintenance.
Energy saving drive concept ECOrized with 25%

RSB-D 50 Draw Frame -
A New Dimension in Productivity, Quality and Operation

Fewer belts

The servomotor for the coiler allows
rapid optimization of the speed

With the patented drive concept ECOrized, 25 % of
the belts and drive elements as well as the differential
gear are saved compared to the previous model. Two
servo-motors drive the drafting system. Unique fea-
tures are the frequency--controlled drive for the suc-
tion and the individual drive for the coiler. The new
drive solution for the coiler leads to straight belt track-
ing and a far longer lifetime. The quiet machine is
evidence of the low abrasion.

Lower electricity costs per year
The new drive solution generates yearly savings of
approximately Euro 1?000 for each RSB-D?50. If the
saving over the lifetime of the machine is compared
with the investment, a very attractive ratio results.

NEWS
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As a standard feature, the draw frames are now
equipped with integrated energy measuring. Should a
significantly increased power consumption occur, pre-
ventive maintenance can be carried out and a break-
down of the machine thus avoided.

Even tougher with power fluctuations
With a short power fluctuation, the control voltage is
supplied from the drive converter. This energy store
can compensate short-term voltage interruptions and
reductions. The draw frame keeps running. With longer
interruptions, the draw frame with active autoleveling
shuts down in a controlled manner. The web remains
in the threaded condition and allows a rapid restart.

Further optimized drafting system engineering

Patented sliver guide for consistent and
reproducible quality

Conventional sliver guides in front of the drafting unit
are often wrongly adjusted. The most frequent fault is
noncentral guidance of the sliver. The new, patented
sliver guide guarantees central guidance of the sliver
at all times and therefore consistent sliver quality. The
web width is reproducible and is set by simple swiv-
elling of the guide elements. Additional fiber guides in
the main drafting field prevent lateral slipping of the
edge fibers. Fewer disturbing faults in the yarn are the
result. Furthermore, the top roller bearings are perma-
nently lubricated and run at a lower temperature.

When processing fibers with high fiber-fiber friction,
as is the case with man-made fibers, active sliver sepa-
ration is necessary for a trouble-free can change. To
achieve this, the motors of the autoleveler drafting
system create a thin place, which is transported below
the coiler and deliberately breaks at can change.

CLEANcoil and CLEANcoil-PES coilers for pre-
cise sliver coiling

CLEANcoil-PES: the coiler for 100 % Polyester fibers.

Precise coiling of Polyester slivers thanks to
CLEANcoil-PES coiler

CLEANcoil is the standard coiler for all fiber materi-
als and therefore offers maximal flexibility. The spiral
coiling tube ensures coiling which is free of drafting
faults, even at high delivery speeds. A honeycomb
structure on the coiler underside reliably prevents
deposits.

For the processing of 100 % polyester, the latest de-
velopment CLEANcoil-PESwith a new type of coat-
ing offers unique advantages in coiling. Even with
critical polyester fibers, the cleaning cycle can be
extended by at least 100 %. This also leads to more
consistent sliver and yarn quality.

Up to 33 % higher productivity at equal or better
yarn quality
The SB-D 50 draw frame without leveling and the
RSB-D 50 autoleveler draw frame produce, in prac-
tice, at a delivery speed of up to 1?200 m/min. De-
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pending on the fiber material, up to 33 % higher speeds
in comparison to the previous model are possible.

The following is an example of a customer who pro-
cesses combed cotton. The RSB-D 50 is operating at
650 m/min, the previous model RSB-D 45 at 480 m/
min. Despite far higher delivery speed, the sliver qual-
ity values of the RSB-D 50 achieve an equally good
level (Fig. 6). The yarn count Ne 30 shows equal or
even slightly better quality. In the nine-week long-term
test, the mean values of the disturbing faults on the
RSB-D 50 are also remarkable. Compared to the RSB-
D 45, that already achieves very good quality values,
the Classimat values could be improved by 13 % and
the winder cuts by 8 %.

With significantly higher production, the RSB-D 50
achieves very good sliver and yarn quality

Touch display and LED displays for intuitive op-
eration

Easy operation: touching the selected fields leads directly
to the required menu item

LEDs visible from afar allow the operators
to work efficiently

The SB-D 50 and RSB-D 50 use the latest control
generation as well as a colored touch display with a
high resolution. This allows intuitive and easy opera-
tor guidance.

Clear indications are of decisive importance for the
operator when it concerns efficient working. Here,
LEDs, that are visible from afar and provide informa-
tion on the condition of the draw frame, help. They
simplify the operator's work immensely. By means of
the USB interface, the data is quickly and easily trans-
ferred to other machines. Connection to the Rieter mill
control system SPIDERweb is possible as a standard
feature.

Technological know-how in the machine display
Frequent personnel changes or shortage of specialists
are increasing problems for spinning mills. Rieter of-
fers the remedy with setting recommendations that
appear directly on the machine display. The basis is
the well-known SLIVERprofessional expert system
which is now integrated in the machine display. It
provides valuable technological support. This unique
tool offers setting recommendations for the entire
machine, after the raw material data has been entered.
These can be transmitted as a data record onto other
machines. In addition, SLIVERprofessional assists with
the analysis of spectrogram faults such as periods and
draft waves. In this way, faults are rapidly corrected
and the availability of the machine is increased.

Assembly on or recessed into the floor
The SB- and RSB-D?50 allow, as previously, assem-
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bly on the floor. This makes very flexible positioning
possible. A new option is to install the machine re-
cessed into the floor. This means, the transfer height
of the can on the empty can magazine is lower and
thus more convenient. The full cans are pushed out
directly onto the spinning mill floor.

Proven advantages of the RSB-D 45 are retained
The RSB-D?50 keeps unique features of the previous
model which are all patented. Here is a selection:
◆ Effective suction by automatically lifting clearer

lips on the top rollers
◆ CLEANtube for sliver coiling without trash accu-

mulations - for cotton applications
◆ Sensor for exact first sliver coils, even with can

plates that are too low.

With the RSB-D 50 and SB-D 50, Rieter sets another

milestone in draw frame engineering for the benefit of
our customers. Once more, the saying prevalent
amongst mill managers "Buy an RSB and you can
sleep peacefully", applies.
71-102o

Author:

Jürgen Müller
Head Product Group Draw Frames
Machines & Systems
juergen.mueller@rieter.com
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ROVETEX, Israel, a Global Textile Management
Consulting firm & Diagonal Consulting (India) -A
Strategic & Project Consulting firm in Textiles to jointly
offer Strategic & Operational Consultation Services to
the Indian Industry.

The purpose of the alliance is to help Indian compa-
nies meet the challenge & adapt in the widest sense to
the constantly evolving changes, thereby successfully
achieving the objective.

"A team of highly qualified and experienced domain
experts in textile value chain with established reputa-
tions globally are now available to the Indian Industry

Diagonal Consulting (India) &
ROVETEX, Israel join forces

through this alliance" Dr. P. R. Roy, Chairman - Di-
agonal Consulting (India).
ROVETEX is also a partner organization to Datatex,
Israel (world's leading supplier of IT software solu-
tions to the textile and apparel industry).

Proposed Services in India:
◆ Operational Audit & Performance Optimization
◆ Strategic & Project Consultation
◆ Marketing Support Services
◆ Strategic Alliance

For more information Contact:
Team DCI
www.diagonal.in
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New Preventive Maintenance Packages -
the Parts You Need, Right When You Need Them

Rieter is strengthening its service offering by imple-
menting preventive maintenance packages for use in
overhauls of Rieter machines. This new solution en-
sures customers can order the parts in one package,
right when they need them.

Fiercely competitive market conditions mean that yarn
producers have to minimize production stops. One
planned maintenance overhaul operation is then less costly
than several small urgent production stoppages. Rieter
now offers preventive maintenance packages for over-
hauls of Rieter machines to help producers stay one step
ahead of competition by maximizing uptime.

Best original quality at lower costs
The best original quality of parts supplied by Rieter is
nothing new. Rieter preventive maintenance packages
provide the same original quality parts with considerably
lower costs than if each were purchased individually.

Through these packages, customers benefit from Rieter's
strong industry expertise in three main areas:
Maximum uptime - one planned overhaul operation in-
stead of several small production stops for maintenance.

Best original quality - supplied by Rieter.
Cost savings - considerably lower costs when acquiring
the parts as a package.

A preventive approach

Example of some parts included in the preventive
maintenance package for UNIfloc A 11

Example of some parts included in the preventive
maintenance package for the ring and compact

spinning doffing systems.

Rieter machines are renowned for their outstanding per-
formance. But even the best equipment needs replace-
ment parts now and then. Over the years, our specialists
have analyzed Rieter's equipment from A to Z and iden-
tified several performance-critical parts to be replaced
over a certain period of time.

This enables customers to easily plan ahead their preven-
tive maintenance. Parts included in preventive mainte-
nance packages are customized to each specific machine
configuration and customer needs.

The preventive maintenance package is a modular
offering which consists of:
A customer specific maintenance package including all
the necessary parts to reduce downtime to a minimum.

Rieter offers a modular approach to preventive
maintenance, customized to customers' needs

Conditional recommended parts to further complete your
maintenance package and reach maximum uptime. Main-
tenance service, available upon request, with Rieter spe-
cialists installing the preventive maintenance package and
performing the necessary settings.

The preventive maintenance packages are available for a
wide range of Rieter machines and continuously extended
to further machines to meet customer needs worldwide.

Author
Marc Simmen
Product Manager
Upgrades and Conversions
After Sales
marc.simmen@rieter.com
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On August 30, 2017, in São Paulo, WackerChemie
AG is celebrating the 40th anniversary of its Bra-
zil-based South American headquarters.
WackerQuímica do Brasil Ltda. was established in
São Paulo, in 1977 - marking an important mile-
stone in the Group's South American expansion. In
Jandira near São Paulo, WACKER now manufac-
tures silicone products used, for example, in the
textile, construction, paper, agrochemical, personal
care and cosmetics industries. The company is cur-
rently building a new multifunctional facility at the
site for manufacturing antifoam agents and func-
tional silicone fluids. Investments for the expansion
will total around •7 million. WACKER's Jandira
technical center further offers customers special
support with the development of new products and
applications for the South American market. With
over 100 employees, WACKER Brazil generated
sales of around •90 million in 2016.

The 21,000-m² site houses administration and logistics,
as well as its own silicone production facilities

In his address to some 200 customers and business
partners, WACKER Executive Board member Tobias
Ohler highlighted the importance of WACKER Brazil
for the Group's future success in South America: "Our
sales in this region have grown at an average rate of
more than nine percent annually over the past ten years.
At the same time, local production volumes have in-
creased five-fold."WACKER Brazil is ideally posi-
tioned, he continued, thanks to high product quality,
excellent service and a committed team of experts.

"In the years ahead, we expect demand in South
America to grow for our high-quality specialty chemi-
cals - and see huge potential for our Jandira site."

WACKER already ranks among the top silicone sup-
pliers in South America and is the market leader for
dispersible polymer powders for the construction in-
dustry. The region's main markets for WACKER prod-
ucts range from construction, paints and coatings, paper,
electrical/electronics and textiles, through to the cos-
metics, agrochemical, household and personal-care
sectors.

Customer service on site: at the
technical center in Brazil

New silicone plant in Jandira, Brazil: with its new
multifunctional facility

Executive Board member AugusteWillems underscored
the future opportunities for innovative WACKER prod-
ucts in his speech: "Thanks to their virtually unlimited
applications, silicones have become an integral part of
daily life - whether in the electronics industry, the
automotive sector, in cosmetics or medicine. Our poly-
mer binders enable cutting-edge construction solutions,
such as fire-protection coatings and water-saving seal-
ing systems. As for our novel biotech products, we are
building a bridge between chemistry and biotechnol-
ogy," he continued. "With our ongoing expansion of
silicone production in Jandira, we are well positioned

40 Years Celebration of WACKER in Brazil
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to meet the growing needs of the South American
market. As a result, WACKER Brazil can offer its
customers even better local support in the develop-
ment of new products and customized applications."

A wholly owned subsidiary, WackerQuímica do Brasil
Ltda. supports customers and partners in Argentina,
Brazil, Chile, Paraguay and Uruguay. Beside sales and
marketing, the approx.

21,000-m² site houses its own production plants, which
produce, for example, silicone fluids and emulsions,
as well as silicone resins and rubber compounds.
WACKER is currently expanding its existing silicone
operations by building a multifunctional facility for
manufacturing antifoam agents and functional silicone
fluids for the paper, cosmetics and household indus-

tries. While the reactor for silicone fluids has already
been completed, the plant for antifoam agents is ex-
pected to come on stream by the end of the year.
In2003, WACKER opened a technical center for sili-
cone applications in Jandira, which was expanded in
2005 to include labs for dispersible polymer powders.
In spring 2010, the Group established a branch of the
WACKER ACADEMY, its international training cen-
ter, at its Jandira technical center.

For further information, please contact:
WackerChemie AG
Media Relations & Information
Nadine Baumgartl
Tel. +49 89 6279-1604
nadine.baumgartl@wacker.com
www.wacker.com

NEWS

Nearly 70 years ago, the earliest accurate test equip-
ment for cotton fiber properties were introduced to the
market. These were the so-called Low Volume Instru-
ments (LVI), which made an immediate market impact
at the time, and which in later years were the platform
for the development of the high-speed integrated sys-
tem known as High Volume Instrument (HVI) testing.
However, the LVI® instruments still play an important
role in the industry today, providing essential lab test
solutions for companies focused on specific fiber pa-
rameters, or those without the throughput needs or
budget necessary for HVI®. Now, USTER has re-
launched its LVI® family with upgraded electronics
and design - and the accuracy and reliability as ex-
pected from USTER.

In the USA in 1948 with the 'Fibrograph' and the 'Colo-
rimeter' two specific fiber testing instruments were
launched. More than two decades later HVI® testing
became available, combining measurement of fiber
length, strength, micronaire, color and trash of these
LVI® instruments into a single, high-throughput sys-
tem, ideally suited to large-scale processors such as
classing offices and major spinning mills.

Still a vital role
In this case, the advent of HVI® didn't replace LVI®
in the way that products with improved capacity often
do. In fact, certain segments of the industry still de-
pend on the LVI® series. This includes cotton traders

or spinners with a lower budget, as well as those with
a need for testing only specific parameters. It's also
clear that not every customer needs a measuring speed
of 800 samples per hour - as provided by the
USTER®HVI 1000. For many purposes, testing of one
sample per minute is perfectly adequate. That's why
the USTER®LVI 930 length tester, for example, with
its speed of 50 samples per hour, still has its fans.

For spinning mills with lower-cost production struc-
tures, random sampling is generally sufficient, since
their customers often do not specify high yarn quality
levels. Nevertheless, a certain quality level is required
by such mills, and it is therefore essential to check the
quality of the purchased cotton before the bale laydown.
To ensure the desired quality standard is met, it is vital
to check parameters such as fiber length, color/trash
and micronaire, which are necessary for an effective
cotton bale mix.

For many mills, the USTER®LVI family includes in-
struments which each cover a particular aspect of fiber
quality, with absolute reliability: the USTER®LVI 930
length tester, the USTER®LVI 960 color/trash tester,
the USTER®LVI 975 micronaire tester and
theUSTER®LVI 920 nep tester provide measurements
describing these various cotton quality parameters,
while the USTER®LVI 940 serves as the control sys-
tem and data manager.

A specific solution for each quality
need-Relaunch of the USTER®LVI family
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Different - but equally accurate

USTER®LVI 940

LVI 940 Reports Screen

Even though their key characteristics can be described
as "small, slow and affordable", all LVI® instruments
show the same accuracy in measurement as the flag-
ship models - because all measurements are based on
the USTER®HVI and USTER® AFIS principles. The
re-launched LVI® instruments now feature refreshed
electronics and an updated design.

The USTER®LVI 940 introduces even more novel-
ties, connecting the other LVI® instruments through a
new software package with expanded reports, new
diagnostics, calibration and data storage. "The LVIs
can be easily justified as budget-friendly systems for
cotton quality checks covering all basic parameters
with excellent reliability," says David McAlister, Prod-
uct Manager for Fiber Testing at Uster Technologies.

The Low Volume Instruments also serve as the entry
point for customers to join the USTER family at an
affordable price. Starting with USTER's unique `Think
Quality´ approach, spinners are equipped to move up
the profitability chain step by step with every addi-
tional instrument, towards further control of quality
throughout the mill processes.

Paybacks for traders and spinners
Cotton trading companies exist in various sizes. Many
are local, focusing on their domestic markets, such as
in India, China, Pakistan and Bangladesh. They under-
stand the importance of a quality tag for their trading
business and therefore opt to invest in USTER®LVI.
Their need isn't comparable with that of USDA (cot-
ton classing at the United States Department of Agri-
culture): at this important cotton export institution, more
than 250 USTER®HVIs operate at speeds of 800
samples/hour in three shifts, throughout three to four
months per year.

Whether cotton is classified using LVI® or HVI®
models, the important thing is that the classification
takes place. Cotton marketed with no quality tag is
regarded as low quality and not to be trusted - and the
price suffers accordingly. The benefits of cotton class-
ing are equally valuable to both spinners and traders.
Spinners need to get the most out of their purchased
raw material with a smart cotton mix. For the right
decision on this, proper quality parameters are neces-
sary. The fact that the raw material is the biggest cost
factor in a spinning mill is itself justification for in-
vestment in an USTER®LVI."Quality control always
pays back," says McAlister.

Media contact:
Edith Aepli
On behalf of USTER Marketing Service
Uster Technologies AG
Sonnenbergstrasse 10
CH - 8610 Uster / Switzerland
Direct  +41 43 366 38 80
Mobile +41 79 916 02 91
Fax     +41 43 366 39 58
E-mail publicrelation@uster.com
www.uster.com

Visit Us On :

Website : www.textileassociationindia.org

NEWS
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ITMA 2019, the world's largest textile and garment
technology exhibition, will focus on smart garment
technologies as robots and artificial intelligence are
set to revolutionaries the industry. The trade event
scheduled to be held during June 20-26, 2019 in Spain,
is expected to feature a wide range of innovative so-
lutions for manufacturing.

The exhibition will showcase an integrated textile and
garment manufacturing value chain. In addition to
machinery, exhibits will also include yarns, fibres and
fabrics, and solutions for technical textiles and
nonwovens, and garment making.

"The garment making industry is labour intensive and
associated with low productivity. Things are set to
change. Recently, there has been much publicity about
'sewbots', considered as a major breakthrough in gar-
ment automation. Manufacturers fast enough to ride
the digital wave will find new opportunities and gain
an edge over their competitors," Fritz P Mayer, presi-
dent of CEMATEX, which owns the ITMA exhibition,
said in a press release.

"The digitisation of the fashion industry means that
their suppliers will need to seamlessly integrate their
design, material supply and production of the finished
products. With integrated solutions, garment manufac-

ITMA 2019 to focus on smart garment technologies
turers will be able to respond well to fast and flexible
production turnarounds and cut costs by increasing
productivity and reducing wastes," elaboated AE Rob-
erts, managing director of ITMA Services, organiser
of ITMA 2019.

"We are glad that there is a resurgence of textile and
garment making in Europe as this benefits the Portu-
guese textile and apparel industry. Our manufacturers
can be more competitive by improving competencies
through branding, innovation and R&D," said Paulo
Vaz, general director of the Textile and Apparel Asso-
ciation of Portugal.

"By incorporating technological and creative innova-
tion to differentiate our products, we can expand our
markets. As such, it is critical for us to continually
evaluate and invest in new technologies. ITMA 2019,
which will be held in neighbouring Spain, will be an
excellent platform for our manufacturers to explore
integrated solutions, ranging from textile and garment
technologies to fibres, yarns and fabrics," Vaz added.

Besides a big display of technologies, fibres, yarns
and fabrics, the exhibition will also host conferences
and meetings that will add value to the visits of gar-
ment technology buyers, as well as brands and retail-
ers.

"An exhibition such as ITMA 2019, where we can
explore all the solutions, from textile to garment mak-
ing, and even materials, in one location is ideal for our
members. We will be organising a delegation of top
garment manufacturers to study the latest trends and
source new technologies that we can implement in our
factories," said Vu DucGiang, chairman of the Viet-
nam Textile and Apparel Association.

The Textile Association (India) - Delhi Unit has taken
a great initiative to provide Annual Merit cum Means
Scholarships to brilliant students for professional
courses from different textile institutes in the
country.Students with limited financial means and lower
income group will also be considered for this Schol-
arships located in various parts of India.

As decided by the Managing Committee in their re-

cent meeting TAI - Delhi Unit, will award this Schol-
arship every year alongwith the leading industrial
groups and successful professionals.So far 12 scholar-
ships of Rs. 25000/- each has already been confirmed.

Textile Association (India) - Delhi Unit commits itself
providing high quality education to all brilliant and
needy students at various levels. TAI will also focus
its session towards the goals said by Indian Govern-
ment such as Skill India and many others.

TAI - Delhi,promoting education in Textiles
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The Textile Association (India) took initiative in re-
ducing GST on Cardurory fabrics from 12% to 5%.

Representation were made to various Government
Departments,Concerned People and subsequently fol-
low up. TAI request has been accepted and was put up
before GST Council and GST rate for Cardurory fab-
rics used in making garments has been changed.

GST rate reduced from 12& to 5%
This is the time where, all have to work together to-
wards the greater cause and services to the Textile
Industry. Please let stay together and work for the
welfare of Textile Industry in India.

Acknowledge from Hon'ble Minister Government of
Maharashtra is attached herewith.

JV to manufacture HUBER products in India, ca-
ter to high-demand markets of India and
Bangladesh

HUBER SE, Germany, a global leader in the field of
water, wastewater and sludge treatment has decided to
intensify its activities in the high-growth India and
Bangladesh markets through a Joint Venture with the
Mumbai-headquarteredA.T.E.Group. The JV will manu-
facture select HUBER SE products in India, represent
HUBER SE in India and Bangladesh, and cater to
wastewater treatment and recycling requirements in
all parts of India and Bangladesh.

L to R: Mr. Bhushan Zarapkar, Director Operations -
A.T.E. Envirotech Private Limited, Mr. Anuj Bhagwati,

Head - A.T.E. Group, Mr. Georg Huber, CEO,
HUBER SE and  Mr. Franz Heindl,

Director International Sales - HUBER SE

Announcing the collaboration on the sidelines of CII
Indian-German Water Partnership Conference, Mr.
AnujBhagwati, Head, A.T.E. Group said, "We are very
excited to join hands with HUBER SE in A.T.E.
Envirotech to offer cutting-edge technologies for waste-
water treatment and recycling. Especially as India
builds its infrastructure and industry, we need new

HUBER SE, A.T.E. Envirotech Join Hands to Offer
Wastewater Treatment Solutions

approaches and products for wastewater management.
We are now able to offer a comprehensive suite of
wastewater solutions. This joint venture will serve India
and Bangladesh with HUBER products, and also cater
to industrial wastewater treatment projects in major
international markets, leveraging HUBER's large net-
work."

Mr. Georg Huber, CEO, HUBER SE said, "HUBER is
a leader in low energy and cost effective sustainable
solutions for wastewater treatment. Through this part-
nership, HUBER brings to India its innovative and
differentiating technologies in the fields of solid liquid
separation, membrane filtration, and sludge manage-
ment with an installed base of over 40,000 installa-
tions spread across 60 countries. We will manufacture
HUBER products in India - this is our contribution to
the mega initiative of 'Make in India' being spearheaded
by the Indian Prime Minister, Narendra Modi. A.T.E.
will also get access to the world market through
HUBER's network for the sale of the industrial waste-
water treatment projects."

L to R: Mr.AnujBhagwati, Head - A.T.E. Group and Mr.
Georg Huber, CEO, HUBER SE signing MOUs
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L to R: Mr. Georg Huber, CEO, HUBER SE and
Mr.AnujBhagwati, Head - A.T.E. Group exchanging

MOUs

"All of us see a lot of synergy by working together.
A.T.E. Envirotech brings domain expertise in indus-
trial wastewater treatment along with experience in
project management, having executed a large number
of projects in India and overseas, covering 10 coun-
tries.

HUBER aims to reach out across India through A.T.E.'s
pan-country network, as well as establish a stronghold
in Bangladesh through A.T.E.'s presence in Dhaka",
said Mr. Franz Heindl, Director International Sales -
HUBER SE.

Mr. Bhushan Zarapkar, Director Operations - A.T.E.
Envirotech Private Limited added, "While A.T.E.
Envirotech has been at the forefront of innovative
wastewater solutions for close to two decades, there is
an urgent need for sustainable, reliable, and cost-ef-
fective treatment and recycling technologies. Pollution
due to inappropriately treated wastewater continues to
rise at an alarming rate.  However, instead of looking
at wastewater as waste, we must look at it as a valu-
able source of water. Our endeavor is not only to cre-
ate effective water management strategies backed by
appropriate technologies, but also support the govern-
ment in its Clean Ganga and Swachh Bharat Mission."

With close to 700 employees and a turnover of 170
million Euros, HUBER group offers game-changing
technologies in waste water management. It is a tech-
nology company committed to environmental protec-
tion with an aim to promote sustainable use of water,
energy and resources. In September 2011, HUBER SE
was officially granted the status of an authorised eco-
nomic operator (AEO) of the EU.

Traditionally, Europe and America are the two major
markets for Huber contributing 60-70% of the rev-
enue. India's wastewater treatment segment is now
showing promising growth potential and is expected
to grow from $3.3 billion in 2015 to $6.78 billion by
2020 at a CAGR of 15.3%. Huber is expecting the
India business to be the third largest market after
Europe and America, together with China, in the next
5 years. The Company is also committed to manufac-
turing in India so as to reduce the import component
in a step-by-step manner.

A.T.E. Envirotech was established in 2000 offering
comprehensive, innovative and cost-effective waste-
water treatment and recycling solutions, including Zero
Liquid Discharge (ZLD). As a result of continuous
process development, A.T.E. Envirotech has introduced
several novel methods for treating industrial wastewa-
ters. The company, which became a part of the A.T.E.
Group in 2008, undertakes turnkey projects as well as
upgrades existing plants through value-added products
and processes and caters to a wide spectrum of indus-
tries such as chemicals, petrochemicals, textiles, food
and beverages, dairy, sugar & distilleries, and pharma-
ceuticals.

About HUBER SE

HUBER SE, headquartered in Berching, Germany, is
active worldwide in the field of water, wastewater and
sludge treatment catering to municipalities and indus-
tries, providing solutions to the global water problems.
Backed by over 175 years' experience and with more
than 40,000 installations worldwide, HUBER is one of
the globally leading companies in the field.

HUBER supports its customers in about 60 countries
around the world through subsidiaries, offices or rep-
resentatives by providing know-how and innovative
products for water, wastewater and sludge treatment.

About A.T.E.
A.T.E. Envirotech is a part of the A.T.E. Group.  A.T.E.
is a multifaceted engineering group offering world-
class products and solutions spanning several segments;
textile engineering, cooling, wastewater treatment, flow
technology, print and packaging, industrial IoT (Internet
of Things), and energy efficiency. A.T.E.'s operations
encompass manufacturing, industrial sales, distribution,
service and turnkey projects.  A.T.E. is spread across
14 locations (India and Bangladesh), employs around
600 employees, and serves more than 5000 customers
across industry verticals.

NEWS



July - August 2017 147

Jo
ur

na
l 

of
 t

he
 T

E
X

T
IL

E
 A

ss
o

ci
at

io
n

The 3rd year student of Department of Textile Tech-
nology (SVITS) 2017-18 batch has performed excel-
lently in Texotica 2017 at Govt. Polytechnic. Nagpur.

In Paper presentation:
Piyush Naugariya and Saloni Gourh have secured 1st
Prize with a cash reward of 5,000/- with individual
certificates and trophy. Himanshu Grag and Nitesh
Dubey have secured 2nd Prize with a cash reward of
2,000/- with individual certificates and trophy.

In Poster Presentation:
Aditi has secured 2nd Prize with a cash reward of
1,500/- with individual certificate and trophy.

Campus Placement Drive of Voltas India Ltd.
Shri Vaishnav Institute of Technology and Science
(SVITS), Department of Textile Technology had initi-
ated its placement activity for 2018 batch (SVITS),
Indore with Voltas Ltd. The Department of Textile
Technology and T&P cell had collectively organized
Pool Campus Placement Drive of Voltas Ltd. for stu-
dents of Textile, Mechanical, Electrical from Shri
Vaishnav Institute of Technology & Science, Shri
Vaihnav Polytechnic and Textile students from MLV
Textile & Engineering College, Bhilwara students on
22.09.2017.

The Voltas Ltd. team comprises of Mr. KSS Hameed,
Mr. Pradeep Warriar, Mr. Subrato Dubey, Mr. Nikhil
Kanchan, Ms. Neha Shetty. The company had con-
ducted online aptitude test on 20.9.2017 and group
discussion & personal interview on 22.09.2017.

Selected the following students-
Two students from SVITS

Shri Vaishnav Institute of Technology and Science
Achievements of Textile Students

1. Shivam Pathak (Textile)
2. Shashwat Dharmadhikari (Mechanical)

Two students from Shri Vaishnav Polytechnic
1. Ishan Lambhate (Mechanical)
2. Ashish Thakur (Textile)

One student from MLVT, Bhilwara College
1. Deepak Jitwa (Textiles)

Campus Placement Drive of
Welspun India Limited

Department of Textile Technology had initiated its
placement activity for 2018 batch (SVITS) with
Welspun Ltd. The Department of Textile Technology
and T&P cell had collectively organized Campus Place-
ment Drive of Welspun for final year Textile Technol-
ogy students on 07.09.2017 and for third year intern-
ship the session was held on 08.09.2017.

The company had conducted online aptitude test on
29.08.2018 and personal interview on 07.09.2017 and
they selected 7 students as Graduate Engineer Train-
ees (GET). The pay package offered by the company
is Rs. 3.0 lac per annum.

Name of students are-
1. Mr. Anand Chaudhary
2. Ms. Prachi Tiwari
3. Ms. Aditi Joshi
4. Mr. Nilesh Vishwakarma
5. Mr. Anand Khapre
6. Mr. Gitesh Sharma
7. Mr. Ujjawal Singh

The company also conducted group discussion and
personal interview for 3rd year students (2019 batch,
SVITS) on 08.09.2017 and 4 students were selected
for the summer internship.

Name of the students are-
1. Mr. Ishaan Gangrade
2. Ms. Sakshi Tiwari
3. Mr. Nihar Sharma
4. Ms. Nayancee Ray
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INDIA
Digital Textile Symposium 2017
Date : 16th November, 2017
Venue : The Lalit, Andheri (E), Mumbai
Organizers : CNT Expositions and Service LLP

Aditya Chandavarkar - Founding Partner,
CNT Expositions and Service LLP
Mumbai, India

M. : +91-22-24306319
E-mail : aditya@catnewtech.com

5th Edition China Machinex India 2017 and China Homelife
India 2017 Exhibition
Date : 05th to 07th December, 2017
Venue : Bombay Exhibition Centre, Goregaon.

Mumbai. India
Contact : Devisha Prajapati, Relationship Manager,

MCO-Winmark Exhibitions Private Limited
B-702, Dheeraj Heritage Residency - 1
Shastri Nagar, Linking Road Extn.,
Santacruz (W) Mumbai - 400 054 India

Tel. : +91-022- 26605550
M. : +91 9869150231
E-mail : devisha.winmark@gmail.com
Website : http://www.chinahomelife.in,

http://www.chinamachinex.in/

TEXNOVATION 2018
Date : 17-18th November, 2017
Venue : Hall No. 5, Bombay Convention and

Exhibition Centre, Goregaon (E), Mumbai
Organizers:CNT Expositions and Service LLP
Aditya Chandavarkar - Founding Partner,
CNT Expositions and Service LLP
Mumbai, India

M. : +91-22-24306319
E-mail : aditya@catnewtech.com

ITMACH INDIA - International Textile Machinery & Accesso-
ries Exhibition
Date : 07th to 10th December, 2017
Venue : Helipad Exhibition Center, Gandhinagar,

Ahmedabad, Gujarat (India)
Contact : ArvindSemlani -
M. : +91-9833977743
E-mail : info@ITMACH.com

RadhikaBoddu -
M. : +91-9867127598
E-mail : info@itsexhibition.com

BhaveshThakar -
M. : +91-9375322449
E-mail : allgujaratspinnersassociation@gmail.com
Website : www.ITMACH.com

FORTHCOMING EVENTS

73rd All India Textile Conference
Date : 05-06th January, 2018
Venue : Vasantrao Deshpande Sabhagriha,

Nagpur, India
Hosted by :The Textile Association (India) - Vidarbha Unit,

Nagpur, India
Contact : Dr. Hemant Sonare, Hon. Secretary,

Organizing Chairman of Conference
26, Raghukul, Pragati Colony,
Near Pragati Hall, Chhatrapati Squre,
Wardha Road, Nagpur - 440 015

M. : 9860930380, 9822573341,
E-mail : hemantsonare@gmail.com,

ABROAD

7th International Apparel & Textile Fair
Date : 01st to 03rd November, 2017
Venue : Dubai World Trade Centre, Dubai, UAE
Contact : 19th Floor, Conrad Hotel, Business Tower,

Sheikh Zayed Road, Dubai, UAE
Tel. : +971-56 763 6517
E-mail : info@internationaltextilefair.com

FILTECH
Date : 13-15 March, 2018
Venue : KoelnMesse, Cologne, Germany

Organizers:KoelnMesse, Hall 11.1,
Deutz-Mulheimer-Str. 35 50679 Cologne,
Germany

Contact : Suzanne Abetz
Tel. : +49 0049 2132 935,
Fax : +49 0049 2132 935062
E-mail : info@filtech.de

ITMA 2019 - Largest International Textile and Garment Tech-
nology Exhibition
Date : 20th to 26th June, 2019
Venue : FIRA CE Barcelona Gran Via, Barcelona, Spain
Contact : Daphne Poon

Marketing Communications Director
ITMA Services Pte Ltd. 73 Ubi Road 1,
#08-48 Oxley Biz Hub, Singapore 408733

Tel. : (65) 6849 9362   M: (65) 94789543
E-mail : daphnepoon@itma.com
Website : www.itma.com

Every effort is made to ensure that the informa-
tion 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.
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