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1. Introduction
The finite element method is used in many applications
to solve partial differential equations and it is a method
of finding solution to structural, heat flow and fluid
flow. It leads to a simple approximation of the unknown
factors of the continuous equations [1]. This analysis
represents a combination of simulation, modelling and
optimization analysis that is based on considering that
a solid or a ?uid is built up from numerous tiny
connected elements. A mesh grid of many nodes is
formed in which the material and structural properties
are de?ned to describe the reactions of the structure to
certain loading (thermal or mechanical) conditions [2].
ANSYS is a human developed software, which works
under finite element method of analysis objects. It
analyze model of body by dividing it into an equivalent
system of many smaller bodies or units (finite elements)
interconnected at points common to two or more

elements (nodes or nodal points) and/or boundary lines
and/or surfaces [3].

The non-linear discrete problems are suitable for time
independent non-linear materials. This can be written
as a set of algebraic equations in different forms.
Modeling the mechanical properties (mainly stress-
strain and deformation) of textile structures has been
popular recently. Most of the literature on forming
properties deal with unidirectional, mostly woven and
to a lesser extent braided reinforcements rather than
knitted reinforcements [4]. Several research studies
have been reported concerning stress - strain
relationships of knitted fabrics. The finite element
modeling made for warp knitted structures using contact
algorithm to find out the design procedures and
deformation of structures [5, 6].  Recently Perumal et
al. predicted the deformation behavior of cotton single
jersey fabric using ANSYS where the model creation
was done using ADI software [7]. With the use of
orthotropic theory strip bi-axial tests was conducted to
knitted fabrics to find Poisson ratio and modulus and
at this point the behavior of knitted fabrics was
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examined [8].The knitted structural formations and its
behavior to stress were characterized by different
computational modeling techniques with several
assumptions and principles by another authors. Gan et
al. [9] predicted the deformation of fabrics, such as
draping over an object, using the non-linear finite
element method (FEM) associated with a shell element.
For the cases of two-dimensional (2D) bending and
draping considered, they determined the constitutive
relation of fabrics. The applicability of FEA to textile
problems, in particular to heat transfer behavior of
knitted fabrics were explained by Cimilli et al. [10]
and they used CATIA software to create 3D model of
the fabric. In analysis tetrahedral, hexagonal, trihedral
elements are commonly used for the purpose of
meshing the model [11, 12].

Heat transfer in textile fabrics along with moisture
characteristics has been widely recognized as an
important aspect for understanding the thermal comfort
of clothing [13]. Thermo-physiological comfort may
be said to exist when the person is in thermal balance
(i.e.) when the rate of loss of heat from the body equals
to the rate at which it is being generated by the
physiological processes [14].Thermal insulation is the
resistance of a fabric and the layer of air next to it
during use to dry or conductive heat loss whereas the
thermal conductivity of a fabric is determined by the
rate of transmission of heat through fabric [15]. Knitted
fabrics are widely used as sportswear [16] for its
extensibility and bulkiness which gives less stiffness
character to the garment. The thermal characteristics
of fabrics are affected by the parameters like fiber
type, yarn type, fabric structure [17] but the most
responsible factors for the heat conductionwere the
loop length of fabric and yarn density.Hatch et al. [18]
confirmed that the fabric structural features, not
component fibers, are the most important controllers
of thermal dissipation in the presence of moisture
diffusion.Moreover, heat transfer is highly related to
fabric thickness, bulk density and air volume fraction.
Hossein et al. [19]found that the model growth size
did not influence the heat transfer co-efficient of single
jersey cotton plain fabric. Deformation of knitted
composites have been simulated by another studies of
Duhovic et al. [20].

Finite element analysis can be conducted for various
types such as structural i.e. stress-strain analysis which
done with assumption that material is not plastically
deformed, fatigue analysis i.e. life of the material/ crack
propagation at cyclic loading, vibration analysis for

finding resonance, heat transfer analysis i.e. the
temperature distribution and thermal conductivity[21,
22, 23, 24].The present study was conducted to analyze
the thermal conductivity of plain knitted fabric using
ANSYS software.

1.1. Significance of the work
Modelling the mechanical properties (mainly stiffness
and tensile) have been popular recently. Several
research studies have been reported concerning stress
- strain relationships of knitted fabrics. The knitted
structural formations and its behavior to stress were
characterized by different computational modelling
techniques with several assumptions and principles
[25]. In this paper, the thermal distribution through the
yarn in fabric structure was analyzed with different
temperature. This is done with a constraint that the
fabric structure is isotropic in nature. Steady state
analysis gives heat transfer with constant time and
transient state analysis gives temperature distribution
with varying time duration [11]. This analysis helps in
further thermal characterization of fabric structure using
modelling technique. Thermal comfort is combined
effect of moisture management and heat transfer, which
in turn very effective property for high end sportswear
application.

The paper aims at collection of spun and filament
polyester yarn and development of single jersey knitted
fabric, determination of dimensional characteristics,
physical/ mechanical properties and thermal
characteristics of the fabrics, development of the model
and simulation of thermal transfer using ANSYS and
finally analysis of temperature distribution through the
knitted structure thereby calculation of thermal
conductivity.

2. Experimental
2.1. Materials
Two types of yarn were chosenfor the study. One was
filament polyester yarn of 80 D (108 filaments) and
150 D (108 filaments). Another was spun polyester of
60s and 40s yarn with23.98 TPI and 19.02TPI
respectively. Density of polyester (PET) fibre is 1.39
(g/cm3) (at dry and 65% r.h.) and specific volume is
0.72 cm3/g [26, 27]. 12 samples were developed from
the four yarn varieties (2 different denier of filament
yarn and 2 different count of spun yarn) with 3 different
loop length combination. After fabric formation, it is
boiled in soap water using autoclave with conditions
of temperature at 700C and time duration of 30 minutes
to remove the wax applied on yarn winding process.The
loop length of fabric given in fabric code at table 1.
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2.2. Methods
2.2.1. Experimental Details
Thermal conductivity of fabrics have been measured
through lee's disc method by using the formula 1. In
this method the fabric has been kept between two
stainless steel plates and top plate was graduallygiven
100oC and the bottom plate was at room temperature.
At the saturation point the temperatures of hot and
cold plates have been noted for calculation. The cooling
rate of bottom plate has been taken after removing the
fabric and top plate. Using these measurements the
thermal conductivity has been calculated for 12 fabrics
[28].

( MSR d (2h+r)
   K = ----------------------  (W/ mK) …….....……(1)

A(T1-T2)(2h+2r)

Where,K - Thermal conductivity of fabric (W /mK),
M - Mass of the disc (Kg), S - Specific heat of the
material of the disc (370 J/ Kg/s),R - Rate of fall of
temperature (kelvin/sec), h - Thickness of the lower
disc (m), r - Radius of the lower disc (m), d - Thickness
of the fabric(m), A - Area of cross section of fabric
(m2) . Air permeability and moisture management tests
also conducted by following the standards BS 5636-90
and AATCC 195 - 2011 respectively[29, 30].

2.2.2. Model Creation
Solid works is the software used for building the knitted
loop structure fabric model for FEA analysis. A fabric
structure, which was as small as three courses and
four wales, was developed for the FEA analysis. Several
trails have been made for finding the yarn diameter
with the use of polarized light microscope hence the
yarn structure is not optimum at all the places. The
polarized light microscope of fabrics were used to find
the approximate yarn diameter, the diagrams are inch,
number of wales per inch, were taken as initial
measurement of fabric to design a structure. To give a
third dimension of the fabric, the thickness values
measured were entered into the program. For analysis
only sample 7 has been considered and the model is
developed as the structural representation of the sample.
Solid works is used to design 3D Models of the parts
we design and allows us to visualize what the
automation will look like one it is build. The procedure
of knit loop design formulation was discussed below.

Step. 1 In Solid Works a part was createdby using
3D representation of a single loop

Step. 2 Dimensions were created by specifying

length & diameter of each components
Step. 3 Sweep to given diameter of yarn
Step. 4 Yarn loop has beenbend to 120o (bend at

YY' axis) by using flex command
Step. 5 Then a path has been drawn to form a curve

drive pattern
Step. 6 A curve drive pattern was created
Step. 7 Finallytwo plates were added to the model

according to dimensions of model"

From the model figure 2.1, measurements of loop
length, wales per cm and course per cm were taken
and cross verified with original fabric's measurements
[31, 32, 33, 34].

Figure2.1:3D model of the fabric structure

Figure2.2:Model developed with plates

Figure 2.3: Arc length and arc angle
of the developed model
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Themodel is developed using solid works whereas the
measurement traced down in AutoCAD as 2D diagram
to calculate loop length for verification. Arc length
calculation using the formula 2, where c= angle of arc
covered.

2pR
  Arclength = ------------  …………………………(2)

C×360

2.2.3. Simulation of steady state heat transfer
Engineering data fed with required properties of
polyester such as specific heat, density of yarn and
isotropic thermal conductivity/ heat conduction
coefficient. Yarn density calculated using density, mass
and volume relationship. Then the model was imported
in STEP file format and meshing done. Since time of
ANSYS solving process increases as mesh size
decreases, mesh size has been optimized with constant
temperature at a point and time of simulation [35].
The plates are assigned as stainless steel material and
loop model has been assigned as polyester material.
Temperature boundary conditions are given as hot plate

at 370C and cold plate at 220C. This analysis done
with some assumptions that the plain knitted fabric is
made of frictionless, inextensible, incompressible and
naturally straight yarn, which can be considered as
homogeneous elastic rods and all loops within the fabric
keep an identical configuration while their cross section
is circular and constant among all of the knitting part
[23]. Yarn density is 915.39 kg/m3, the specific heat
capacity value is 1030 J/kg/K and isotropic thermal
conductivity is 0.05 W/mK.

a) b)
Figure 2.4:Model.a) before meshing. b) after meshing

3. Result and Discussion

Table 3.1: Geometrical parameters of single jersey polyester knitted fabrics

S. Sample code Count (tex) L  (mm) CPI WPI S.D (mm2) K GSM t
No. / D(mm)

1 Fil. Poly 80D-23 8.89/0.185 2.3 61 48 2928 12.9 95 0.30

2 Fil. Poly 80D-26 8.89/0.185 2.6 53 48 2544 14.7 87 0.30

3 Fil. Poly 80D-27 8.89/0.185 2.7 53 46 2438 11.0 84 0.30

4 Fil. Poly 150D-27 16.67/0.222 2.7 55 43 2365 15.1 163 0.48

5 Fil. Poly 150D-30 16.67/0.222 3.0 46 48 2208 13.6 162 0.45

6 Fil. Poly 150D-33 16.67/0.222 3.3 43 44 1892 12.4 148 0.45

7 Spun Poly 60s-24 9.84/0.118 2.4 51 41 2091 13.1 77 0.30

8 Spun Poly 60s-28 9.84/0.118 2.8 43 33 1419 11.2 65 0.27

9 Spun Poly 60s-31 9.84/0.118 3.1 38 27 1026 10.1 53 0.26

10 Spun Poly 40s-26 14.76/0.140 2.6 55 36 1980 14.8 112 0.37

11 Spun Poly 40s-29 14.76/0.140 2.9 46 32 1472 13.3 104 0.35

12 Spun Poly 40s-32 14.76/0.140 3.2 38 33 1254 12.0 103 0.35
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L - Loop length in mm, K - Tightness factor (VTex/ L
in cm), CPI - Courses per Inch, WPI - Wales per Inch,
GSM - Grams per square meter, Count - Yarn count in
tex, D - Yarn diameter in mm, S.D - Stitch Density of
fabric in mm2, t - thickness (mm)

These measurements are taken for creating model in
Solid Works software.

Table 3.2: Thermal comfort properties of single jersey polyester knitted fabrics

S. No. Sample code Air permeability Thermal conductivity OMMC
(m3/m2.sec) (W/mK)

1 Fil. Poly 80D-23 30.08 0.0258 0.3909

2 Fil. Poly 80D-26 30.70 0.0253 0.1227

3 Fil. Poly 80D-27 34.41 0.0231 0.2611

4 Fil. Poly 150D-27 30.02 0.0296 0.3208

5 Fil. Poly 150D-30 30.53 0.0278 0.3218

6 Fil. Poly 150D-33 33.48 0.0341 0.1608

7 Spun Poly 60s-24 64.87 0.0349 0.2515

8 Spun Poly 60s-28 85.31 0.0378 0.3401

9 Spun Poly 60s-31 124.55 0.0389 0.3533

10 Spun Poly 40s-26 51.90 0.0298 0.2510

11 Spun Poly 40s-29 55.11 0.0300 0.1658

12 Spun Poly 40s-32 69.97 0.0315 0.2765

OMMC - Overall Moisture Management Co-efficient

Air permeability reveals the volume of air that can
pass through the fabric structure which depends on
porosity and thickness of fabric. When loop length
increases the surface area of fabric covered by yarn in
turn fibers get decreased. Thus always the air
permeability value increases as the loop length. For
filament the air permeability value less since the surface
area is higher than spun due to twist less
structure.Moisture transfer is measured using moisture
management tester and the OMMC results are
considered. All the fabric are defined as water repellent
fabric since polyester fiber doesn't absorb water but
wicks. In the case of spun type polyester, loop length
when increased the OMMC value increases interprets
more the open space avails to take care of moisture
transfer.The thermal conductivity results shows that
the value decreases while loop length increases for
filament type of both denier, because of the contact
between fibers decreased as there was absence of twist
in yarn. But in case of spun yarn the condition was
reversed.

Figure 3.1: Temperature boundary condition

Figure 3.2: Temperature distribution

Figure 3.3: Total heat flux

KINITTING
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Figure 3.4: Directional heat flux at z-axis

Since the yarn is assumed solid material, the heat is
transferred at the contact point and conducted through
the material evenly. Even distribution and saturation is
observed at 1 second time duration of analysis.The
temperature distribution, total heat and directional heat
flux of the model are shown in figures 3.2 to 3.4. As
can be observed, the highest temperature values were
obtained for the points at which the fabric model was
in contact with the hot plate. On the other hand, the
lowest temperature values, as was expected, were found
at the points at which the fabric model was in contact
with the cold plates. These figures demonstrated that
the maximum heat flux value for the fabric model
occurred at the contacting points with the hot plate
whereas the minimum value was obtained at the
contacting points with the cold plates.

       P
    ks = ----------------  d….......……………..........(3)

   (A × ST)

Where, T
max

 = 37.4510C and T
min

 = 21.70C, thus ST
= 15.7510C.
Area of plate or model, A = 1.99 × 3.12
= 6.208mm2(see figure 1)
Thickness of fabric model or the distance between
plates, d = 0.31mm
P defines power given. Heat flux, (P/unit area) =
0.000309 W/mm2,
Thus, P/A = 0.000309 × 6.20 = 1.918 × 10-3 W/mm2
Thus Heat conduction co-efficient, k

s
 = (1.918 × 10-3

× 0.30) / 15.751 × 103= 0.0365 W/m/K
Using the heat flux equation developed for the heat
transfer measurement (Lee's disc method), the
conduction coefficient of the fabric model (k) was
calculated as 0.0349 W/mK. A comparison of the
experimental conduction coefficient (0.0349 W/mK)
with that calculated via FEM analysis (0.0365 W/mK)
shows that they were very close to each other with
4.58% variation.

4. Conclusion
Thermal distribution though over the yarn in fabric
structure was analyzed at steady state mode with a
constraint that the fabric structure is isotropic in nature.
Initially boundary conditions of hot plate temperature
at 1000C was tried. But the error percentage was high
as 7.45% since the range between hot and cold plates
was high that is suitable case for steady state analysis.
Maximum directional (z-axis) heat flux is 0.014457
W/mm2 and the minimum directional heat flux was -
0.014457 W/mm2. The maximum temperature value
was -0.0027799 W/mm2 and the maximum temperature
value was W/mm2. From this the average middle value
at nodes has been taken for calculating the heat
conduction co-efficient.The conduction coefficient of
the fabric model (k) was calculated from experimental
result is 0.0349 W/mK. And the conduction coefficient
of the fabric model (k) was calculated from model
simulation result is 0.0365 W/mK.

This analysis helps in characterization of thermal
comfort of fabric structure using modelling
technique.Thermal conductivity of fabric made for
sports apparel should be as much as high to yield better
comfort at hot climates. For the manufacturers, it is
must to consider the parameters that influence thermal
and moisture transfer properties of fabric for
construction. And to predict the thermal conductivity
of knitted fabric by varying fabric physical parameters,
ANSYS software is useful which is easier and versatile
for fabric manufacturers to bring out suitable fabric
for particular application.

For further analysis
For sports end, it is important to conduct research for
new development. For different structural construction
and different types of fiber, the performance of textile
fabric can be analyzed accurately ensured that the
model is exactly replicates the real fabric. Dimensional
deformation at particular temperature is also possible
at ANSYS, which will be a huge deal of modelling of
textile. Various types of knitted fabric like double jersey
(rib and interlock) can be achieved through depth
knowledge of model development. Our textile is not
an isotropic material, but orthotropic that is the
properties varies in different direction. Orthotropic
thermal conductivity is the appropriate property of
fabric which requires thermal conductivity input at 3
directions (X, Y & Z).
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1. Introduction
Rapid growth in eco-friendly dyeing and functional
textiles with increasing global competition to attract
the consumers, has created many opportunities for the
utilization of natural source. In accordance to the
sustainability parameters, the natural products have
been used by many researchers for functional finishes
giving value added textile materials. In this
regardnaturalplant sources liketamrind seed coat, flower
waste from temple and nature and emblica officinalis
G. fruit (amla) have been utilised for natural dyeing[1-
3]. Ultra-violet protective textile material has been
reported using different plant sources such as manjistha,
babool, annatto and ratanjot [4].

The latin name Sterculiafoetidais a tropical Skunk tree,
belonging to the Sterculiaceae family, with a straight
trunk that can grow 50-70 feet tall, which has 2000
types of species. Recently there has been a lot of
attention focused on preparation and evaluation of
biodiesel and extraction process from the
Sterculiafoetida seed oil for biodiesel production by
researchers [5-6]. Sterculiafoetidafruit shell extracts
contain phytochemical constituents such as saponin,
phenol, tannin, terpenoid, glycoside and flavonoidsand

it also show its potential as natural dyeing and
antibacterial effect for cotton and organic cotton textile
was also reportedby our research group [7-9].

However, as per the best of our knowledge no work
has been reported on Sterculiafoetidafruit shell extract
as natural dye with ultra-violet properties on worsted
wool fabric. The preferred choice of textile is worsted
wool fabric as they are appropriate for tailored and
dressy purposes, spring and summer coats and suits,
and for tropical coats too. They are extremely suitable
for business wear.Worsted wool fabrics were dyed with
the aqueous extract of Sterculiafoetidafruit shell in the
absence and presence of mordant such as copper
sulphate, alum, hardaand ferrous sulphatefor pre and
post mordanting techniques.The present paper thus
discussesthe work devoted to explore the potential of
Sterculiafoetidafruit shell extract as a natural colourant
and ultra-violet protective finishing agent for worsted
wool fabric.

2. Material and Methods
2.1.Material used for experimental work
Theworstedwool fabric (188 GSM) was supplied by
Raymond, India.The plant specimen,
Sterculiafoetidafruit shells was collected near the areas
of Institute of Chemical Technology, Mumbai.
Sterculiafoetidafruit shell waste were cut into small
pieces first and then ground to fine powder. Alum,
Harda, Copper sulphateand ferrous sulphate (laboratory
grade)mordants were used.
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2.2. Extraction methods used for Sterculiafoetida fruit
shell
Dried Sterculiafoetida fruit shell was ground to a fine
powder in the mixer and it was used as the raw material
for dye extraction. The refluxing technique was used
to get the coloured solution which was used for dyeing.
Extracted dye was then centrifuge for 10 min at 4000
rpm to get undissolved particles to be settled. The
supernatant solution was used for dyeing in laboratory
rota dyer machine(R. B. electronic and engineering
Pvt. Ltd., India).

2.3. Dyeing Procedure
Four different mordants (alum, copper sulphate, harda
and ferrous sulphate) were used for dyeing as both pre
mordanting and post mordanting agents. The
mordanting and dyeing was carried out in a laboratory
rota dyer machine with programmable time and
temperature control. Required amount of dye was taken
according to the dyeing shade for 10, 30 and 50 %,
respectively on weight of fabric (o.w.f.). Around neutral
pH and material to liquor ratio of 1:30 were maintained
and dyeing was carried out at 900C for dyeing time 60
minutes.

2.4. Evaluation of dyeing
Evaluation of dyeing was done by determinationof K/
S and L*, a*, b* valuesusing computer colour matching
system. Colour depth of the samples was evaluated
measuring the reflectance values, using SpectraScan
5100+ computer colour matching system. Therelative
colour strength (in terms of K/S value) of fruit shell
extract natural dyed worsted wool fabrics was measured
using the Kubelka-Munk equation:

K (1-R)2

---  = --------
S 2R,

where 'K' is the absorption coefficient and'S' is the
scattering coefficient and R is the reflectance of the
dyed fabric at the wavelength of maximum absorption.

2.5. Fastness Properties
The dyeing was subjected for washing fastness test
using ISO 105 C-10: 2006 method. Similarly light
fastness and rubbing fastness of the abovesamples were
also assessed according to ISO 105-B02:2013and ISO
105-X 12:2002 methods, respectively.

2.6. Ultra-violet Protection Factor (UPF) analysis
The UPF values of the untreated and dyed worsted

wool fabric with four different mordants of fruit shell
extract were measured using a Shimadzu UV-2600
series in the range of 280 to 400 nm, Model UV-
2600(A11665101436). The UPFvalue of each fabric
was determined from the total spectral transmittance
based on AS/NZS 4399:1996 method.UPF was
calculated using mean percentage transmission in the
UVA region (315 to 400) and mean percentage
transmission in the UVB region (280 to 315).

3. Results and Discussion
3.1. Dyeing of worsted wool fabric with
Sterculiafoetida fruit shell extract
It was observedfrom results in Table 3.1that K/S values
of the worsted wool fabric dyed with Sterculiafoetida
extract increased with increase in concentration of
extract even without use of mordant. However, K/S
values were, in general quite low due to the absence
of mordant. When mordant was used before or after
dyeing, there was an increase in K/S values which is
attributed distinctly to the chelation and complex
formation of colouring compound with the mordant,
thus improving fixation on the fabric and giving slightly
enhanced K/S values. Different mordants, however,
influenced this fixation of dye on fabric to different
extents. This is attributed to increased amount of
colorant getting fixed on the worsted woolen fabric.
The dyeing activity of worsted wool fabric both in
case of pre-mordanting and post-mordanting, the
enhancement in K/S values was in the following
order:Harda>Ferrous sulphate> CuSO

4
>Alum> without

mordantingfor 10, 30 and 50 % dye shades (Refer
Table 3.1).

Fruit shell extract in combination with alum, copper
sulphate,harda and ferrous sulphate  mordant onto
worsted wool fabric produced good improvement in
colour depth (K/S) and their values were in positive
co-ordinates in terms of a* (red), b* (yellow).The good
K/S value in case of harda, ferrous sulphate and copper
sulphate dyed sample with fruit shell extract was due
to decreased values of L* (Lightness) and relative
enhanced values of b*.Thus, they showed shifts in their
tones resulting in beautiful gamut of colour as compared
to the dyeing obtained even without using
mordant.Copper sulphate, ferrous sulphate and alum
mordants are well known for their ability to form
coordination complexes and to readily chelate with the
dye. The colouring substance of Sterculiafoetida fruit
shell contains natural tannins and polyphenols, varying
from 4 to 5%. Thus, dyeing of cotton fabric with
Sterculiafoetida fruit extract may be attributed to the
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presence of tannin richness. Tannin contains phenolic
compounds that can form hydrogen bonds with the
carboxyl group of protein fibres. Additionally, there
can be possibilities involved that the anionically
charged phenolic groups form an ionic bond with
cationics (amino groups) in the protein substrate [10].

the light fastness was of the grade good to very good
(5 to 5-6). The colour fastness to rubbing was found
to be in the range of 4-5 to 5 i.e. very good to excellent,
for the worsted wool fabric dyed with or without
mordant.This clearly indicates that dye fixed during
exhaust dyeing may be due to the formation of metal

Table 3.1. K/S values and colour co-ordinates of worsted wool without and with mordant

Type of Mordants Dye conc.,(%) K/S L* a* b*
o.w.f.

Without mordant 10 0.88 69.45 8.44 10.85

30 1.32 67.95 11.37 10.60

50 1.67 70.34 12.95 14.99

100 3.39 63.27 15.00 18.13

Pre mordanting Post mordanting

K/S L* a* b* K/S L* a* b*

Alum 10 1.61 66.03 8.2 18.21 1.00 72.75 10.45 16.17

30 2.30 65.74 8.82 17.10 1.45 71.13 12.28 15.23

50 2.47 64.64 9.00 18.47 1.84 71.28 13.02 15.76

Copper 10 3.45 67.34 0.36 17.34 4.26 53.16 0.62 17.85

sulphate 30 5.58 66.90 3.27 17.72 5.63 51.55 5.75 17.26

50 6.39 66.34 5.07 17.69 5.74 51.87 3.70 17.09

Harda 10 7.35 59.49 4.73 29.90 6.87 64.34 9.08 28.97

30 7.40 59.07 6.19 29.60 7.94 67.65 5.10 29.34

50 9.05 59.50 6.47 30.08 8.00 66.13 7.11 29.07

Ferrous 10 5.66 47.08 7.30 23.27 6.29 42.80 4.42 17.37

sulphate 30 5.67 45.90 6.88 21.70 7.10 45.60 5.80 21.07

50 5.78 46.68 7.06 22.45 7.96 50.30 9.08 27.61

L*: lightness (0=black, 100=white), a*: red-green co- ordinates (positive values=red, negative values=green),
b*: yellow-blue coordinates (positive values=yellow, negative values=blue).

3.2. Assessment of Fastness Propertiesof the dyed
worsted wool fabric
The fastness ratings of worsted wool fabric dyed
without and with four differentmordants at different
dye concentration of 10, 30, and 50% were given in
Table 3.2.The resultsindicate that the washing fastness
of the worsted wool fabrics dyed with sterculiafoetida
fruit shell was very good to excellent (4 to 4-5) and

chelates in presence of tannin, which was present in a
significant extent in Sterculiafoetida fruit shell extract.
The tannins having phenolic structure, contribute to
the formation of metal chelate with different mordants.
Hence, after mordanting, these tannins become
insoluble in water and thus ultimately improve washing
fastness properties.

JTA : An effective marketing tool for
strengthening business promotion
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Natural dyes are less substantive and thus require a
mordant to fix to the fabric and prevent the colour
from either fading with exposure to light or washing
out. These methods have different effects on the shade
obtained after dyeing and also on the fastness
properties.Alum is a white powder that is safe for hands
and easy to use which produces bright shades and
relatively good light fastness. Copper provides good
colour fastness to light. It is therefore necessary to
choose a proper mordanting method to get the desired
shade and fastness properties.

3.3 Ultra-violet (UV) protection property
UV radiation is one of the major causes of degradation
of textile materials due to its very large surface volume
ratio. Finishing treatments given to the fabrics to reduce

swelling and reduce the transmittance of UV rays.
Depending upon the type of dye or pigment, the
absorptive groups present in the dyestuff, depth after
dyeing, the uniformity and additives, the UV protection
abilities of the textile materials are considerably
influenced. Dyes extracted from various natural
resources also show the UPF within the range of 15-
45 depending on the mordant used [11]. UPF of
untreated worsted wool fabric which showed 81.71
have good protective abilities where as, there is an
excellent improvement of UPF rating of worsted wool
fabric after dyeing with fruit shell extract both in the
case of without mordanting and mordanted with harda,
copper sulphate and ferrous sulphate for 30% dye
shade.

Table 3.2:Fastness properties of without and withmordanting of worsted wool fabric

Dyeing Parameters Washing Fastness Light Fastness Rubbing Fastness

Type of Dye conc.,
Mordants % o.w.f. Dry Wet

Without 10 4-5 5 5 5

mordant 30 4-5 5 5 5

50 4-5 4-5 5 4-5

100 4-5 4-5 4-5 4-5

Types of Dye conc., Pre        Post Pre Post Pre Post

Mordants % o.w.f. Mordanting    Mordanting                   Mordanting

Dry Wet Dry Wet

Alum 10 5 5 5 5 5 5 5 5

(20%) 30 5 4-5 5 4-5 5 5 5 5

50 5 4-5 4-5 5 5 4-5 5 5

Copper 10 5 5 6 6 5 5 5 5

sulphate 30 5 5 6-7 6-7 5 5 5 5

(20%) 50 5 4-5 6-7 6-7 5 4-5 5 4-5

Harda 10 5 5 5 4 5 5 5 5

(30%) 30 5 4-5 4-5 4-5 5 4-5 5 4-5

50 4-5 4-5 4-5 5 4-5 4-5 4-5 4-5

Ferrous 10 5 5 6 6 5 5 5 5

sulphate 30 5 5 6 6 5 5 5 5

(20%) 50 4-5 4-5 5-6 5-6 5 4-5 5 4-5

DYEING

Meet your potential clients, boosting your sales
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Analysis of results in Table 3.3 reveals that mordanting
of worsted wool fabric with harda, copper sulphate
and ferrous sulphate showed excellent improvement in
UPF rating. Post mordanting has given better results
than pre mordanting. Maximum UV protection was
found in the case of fabric mordanted with harda.
Improvement of UV protection is mainly attributed to
the synergistic effect of mordant and fruit shell extract
as natural dyes. Deep colour dyeing due to presence of
tannin also helps to increase in UPF property.

4. Conclusions
Waste source ofSterculiafoetida fruit shell extract can
be successfully employed as natural colorant without
mordant as well as with four different selective
mordants for dyeing of worsted wool fabric. Worsted
wool fabrics showed very good colour depth in terms
of K/S values and good to very good overall fastness
properties without and with mordants. It has  also
showed its excellent potential for ultra-violet protection
both after pre-mordanting and post-mordanting.
Hence,Sterculiafoetida fruit shell extract shows good
promise to be used as dyeing as well as improved
ultra-violet protection properties for worsted wool
fabric.
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1. Introduction
The Colour i.e. tone, depth of shade and brightness,
shown by the textile sample depends on variety of
parameters like dye used, processing conditions, tex-
tile sample used etc. For the given textile sample and
processing conditions, the colour shown by the textile
sample after dying would be decided by the specific
dye and the amount of dye used.

Light after falling on the sample and interacting with
it, enters human eye. After complex processes in the
eye and brain, color is cognized. Colour is not a physi-
cal entity but a visual sensation conveyed through the
media of eyes. Different colours seen are due to the
variation in the optical sensation produced by light
waves of differing wavelength and frequencies.

In colour science, a light source is a physical emitter
of light or radiant energy to which the human eye is
sensitive. The light source is characterized uniquely
by the spectral power distribution (SPD) or E? curve
which is the plot of spectral power emitted by the
source from 380 nm to 780 nm. The colour perception
is affected by the source used for illuminating the

surface, since SPD's of individual sources vary.

The spectral reflectance is defined as the output en-
ergy from an object to the incident energy on an object
at a particular wavelength. Reflectance of the coloured
objects are wavelength dependant. The spectral reflec-
tion at various wavelengths is reflectance R? graph
which represents object graphically and is the 'colour
fingerprint' of that object.

Light after entering the eye passes through layers of
retina and is coded there. Signal from ganglion cell
layer goes to lateral geniculate bodies through optical
chaism. From there, it proceeds to cortical region
through primary visual cortex and colour is cognized
in the deep hypothalamus. This visual process is mod-
elled using various color vision theories eg.Theory of
trichromacy, theory of opponancy, Land's retinex theory
and Zone theories. 20/100 standard observer is de-
fined considering visual processes by standard
observer's wave functions x

l
, y

l
 and z

l
.

Colour is a 3-D entity and the colour cognition de-
pends primarily on the source, object and observer.
Hence the colour is numerically represented by com-
bining inputs from source, object and observer. Sources
are represented by their E

l
 curves, object by R

l
 curve

and observer by x
l
, y

l
 and z

l
. Tristimulus values X, Y,

Z of the sample and L*, a*, b* values are found out
by following formulae:

Correlation of L* a* b* Values of the Coloured Samples
with their Reflectance Curves.
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Keywords
colour perception, CIE L*a*b* system, dyeing, reflectance curve, tristimulus values, standard observer's
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Where, X
0
=94.83, Y

0
= 100 and Z

0 
=107.38 and

X.Y.Z are tristimulus values defined as absolute
amounts of primaries [X], [Y], [Z] respectively which
when mixed additively produce the colour under
consideration. This is the numerical representation of
a colour in CIE-XYZ space. L*, a*, b* are values
along three co-ordinates of CIE-LAB space which
represent colour numerically in the said space.

It is clear that both X.Y.Z and L*, a*, b* values will
depend upon R

l
 of the sample for given E

l
 and x

l
, y

l

and z
l
. One therefore can establish a correlation be-

tween observed values and reflectance curves.

2. Materials and Methods
Sample Preparation & Experimental Details
After initial testing, cotton fabric was bleached with
standard method. Then it was dyed at various depths
of shade i.e 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 1%, 1.5%,
2% for three dyes red, blue and yellow. 8 samples for
each color were prepared; having concentration from
0.1% to 2%. Material to liquor ratio was kept constant
(1:50) for all the batches. Dyeing procedure for all
batches was carried out in closed dye bath using
Roaches Pyrotec MB2 dyeing machine (UK).

The fabric was added in aqueous, pre-calculated dye
solution. Glaubers salt is then added to each dye pot
(20ml for 0.1% to 1.5% shade and 30ml for 2% shade)
as per desired quantity, which depends on required
depth of shade.

Gradually the temperature was raised up to 60°C with
continuous heating. Dwelling time of the dye chamber
at 600C was 10 minutes to stabilize the inner tempera-
ture of the dye carrier. Dose of the soda ash is added
(10ml for 0.1% to 1.5% shade and 20ml for 2% shade)
in a desired amount for the purpose of dyestuff fixa-

tion. Dyeing was extended for further 1 hour with
constant dwelling. Then the temperature was set to
reduce till 400C with 20C/min rate of cooling.

Colour was measured using Dataflash 100 dual beam
spectrophotometer equipped with Xenon flash lamp as
a source corresponding with illuminant D65 with d/8
viewing geometry. Readings were taken in SPEX mode.

3. Results & Discussion
3.1. Red Coloured Samples
3.1.1.  L*, a*, b* Values
The table 3.1 shows L*, a*, b* values for cotton sample
dyed with red dye. The L* value for 0.1% shade was
recorded as 69.87, whereas for 0.5% it was 57.73 and
44.77 for 2%.The a* value for 0.1% sample was re-
corded as 29.4, for 0.5% it was 46.11 and 56.75 for
2%.The b* value for 0.1% was -9.97, for 0.5% it was
-9.75, and -3.42 for 2%. The total colour difference ?E
was calculated keeping 0.1% dye concentration as stan-
dard and other concentrations as subsequent batches.
SE was minimum for 0.2% batch as 5.09, and it was
recorded 20.66 for 0.5% batch and was maximum for
2% batch as 37.7. Decrease of L* with increase in %
concentration of dye shows that lightness of the
coloured samples decreases with increase in dye con-
centration. This is expected as increase in dye concen-
tration will increase dye content of the sample which
will lead to increase in absorbance; this will reduce
the lightness (or whiteness) as lesser light will emerge
from the sample. Increase in a* value with increase in
concentration shows that redness of the samples in-
creases with increase in concentration, which is ex-
pected, as increase in dye concentration increases red
content. Decrease in -b* value with increase in con-
centration shows decrease in blueness or increase in
yellowness of the samples.

Table 3.1: L*, a*, b* values for cotton
sample dyed with red dye.

Depth CIE L* CIE a* CIE b* SL* Sa* Sb* SE*
of Shade

Red 0.1 69.87 29.4 -9.97

Red 0.2 67.8 34.05 -9.92 -2.07 4.65 0.05 5.09

Red 0.3 63.47 40.01 -10.51 -6.4 10.61 -0.54 12.4

Red 0.4 60.79 43.15 -9.97 -9.08 13.75 0 16.48

Red 0.5 57.73 46.11 -9.75 -12.14 16.71 0.22 20.66

Red 1 52.63 51.35 -7.79 -17.24 21.96 2.19 28

Red 1.5 49.13 53.59 -6.83 -20.74 24.19 3.14 32.01

Ngpl Red2 44.77 56.75 -3.42 -25.1 27.36 6.55 37.7

3.1.2. Study of Reflectance Curves
To explain the observed behaviour more appropriately,

DYEING
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we considered reflectance curves of the samples.

The figure 3.1 shows the reflectance curves for red
samples.
a)  Reflectance value generally decreases, as concen-

tration of dye increases from 0.1% to 2%. A small
peak was observed in the blue region at 450 nm
for 0.1% and for rest of the samples, this peak
shifts towards 440nm.

b) Regions of the graph:  Two plateau regions are
observed, one in green region around 550nm
which would be dip plateau and the other peak
plateau in the red region around 650nm. As the
concentration increases, extent of dip plateau re-
gion increases. For 0.1% to 0.4%, the dip plateau
is between 530 to 560 nm, for 0.5 % and 1%, it
is between 520 to 560 nm while for the rest of
the concentrations, it extends from 520 to 570
nm. The knee wavelength is pushed to very nomi-
nally to higher wavelength.  For 0.1% to 0.4%,
the peak plateau region starts from 630 nm; for
concentration up to 1%, this wavelength shifts to
650nm and for higher concentrations, plateau
region is reached at around 680 nm; which means
that start of plateau is pushed to redder zone.

Figure 3.1: The reflectance curves for red samples.
Above results explain following points
1) Decrease in overall reflectance with increase in

dye concentration explains observed
     L* behavior; also shift of 450nm peak to 440nm

for higher concentration will impart
     darkness and hence decrease in L*.
2) Shift in peak plateau region around 650nm to-

wards redder side with increase in      concentra-
tion explains increase in a* value with concentra-
tion.

3) Due to dip plateau region around 550nm, the knee
wavelength has shifted from 560nm for 0.1% to
about 580nm for 2%. This probably explains in-
crease of yellowness with concentration, hence
decrease in -b* values.

3.2. Blue Coloured Samples
3.2.1. L*, a*, b* Values
The table 3.2 shows L*, a*, b* values for cotton sample
dyed with blue dye. The L* value for 0.1% shade was
recorded as 65.18, whereas for 0.5% it was 49.59 and
31.95 for 2%. The a* value for 0.1% sample was re-
corded as -8.96, for 0.5% it was  -9.95 and -7.46 for
2 %. The b* value for 0.1% was recorded as -13.14,
for 0.5% it was -17.45 and -17.67 for 2% depth of
shade.

Table 3.2: L*, a*, b* values for cotton sample dyed
with blue dye.

Depth CIE L* CIE a* CIE b* SL* Sa* Sb* SE*
of Shade

Blue 0.1 65.18 -8.96 -13.14

Blue 0.2 58.18 -9.44 -15.77 -7 -0.48 -2.63 7.49

Blue 0.3 54.5 -9.87 -17.08 -10.68 -0.9 -3.94 11.42

Blue 0.4 51.38 -9.88 -17.47 -13.79 -0.92 -4.33 14.49

Blue 0.5 49.59 -9.95 -17.45 -15.58 -0.99 -4.31 16.2

Blue 1 39.87 -9.2 -18.57 -25.31 -0.24 -5.43 25.89

Blue 1.5 35.42 -8.35 -18.42 -29.75 0.61 -5.28 30.23

Blue2 31.95 -7.46 -17.67 -33.23 1.5 -4.53 33.57

SE was minimum for 0.2% batch 7.49, and it was
recorded 16.2 for 0.5% batch and was maximum, 33.57
for 2% batch. Decrease of L* value with increase in
% concentration of dye shows that lightness of the
colour of the samples decreases with increase in con-
centration. As the blue colour content in the sample
increases with dye concentration, absorption of the light
increases leading to lower L* values or lower light-
ness. Increase in -b* value with increase in concentra-
tion shows that blueness of samples increases with
concentration. This is expected as with concentration,
blue content will increase, increasing blueness of the
sample. The a* value remains almost constant as con-
centration increases, showing thereby that redness of
the sample does not show major changes.

3.2.2. Study of Reflectance Curves
To explain the observed behavior more appropriately,
we considered reflectance curves of all the samples.
Figure 3.2 shows the reflectance curves for blue
samples,
a) Reflectance value decreases, as dye concentra-

tion increases from 0.1% to 2%.
b) A small peak like behaviour was observed in the

blue region at 440 nm for 0.1% No peak was
observed for the rest of the dye concentrations in
the blue region.

c) Regions of the graph: Two plateau regions are

DYEING
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observed, peak plateau in the blue region around
450nm and dip plateau around 615nm. As the dye
concentration increases, extent of plateau region
around 615nm increases. For 0.1% region, it starts
at 610 nm, for 0.2% to 0.5% it starts at around
600nm, for 1% concentration it is around 590nm
and for higher concentration, at 570nm. The end
of plateau is at around 640nm for all dye concen-
trations. Peak plateau starts from 400nm and
continues up to 510nm for all dye concentrations.

Explanation
1) Decrease in overall reflectance with increase in

concentration explains observed L* behavior.
2) Shift of plateau around 615 nm towards bluer

side with increase in concentration explains in-
crease in -b* value with concentration. Also ex-
tent of dip around 615nm

     (Yellow-Red region) with respect to peak plateau
is more for 0.1% and goes on decreasing for higher
concentration. This shows comparative decrease
in lightness with increase in concentration of dye.

3) As the dip plateau for all the sample ends around
640nm, this probably leads to more or less same
redness of the samples. Also as there is no change
in the knee wavelength, which is 510 nm for all
samples; greenness of the samples also doesnot
change. This is indicated as same a* values.

4) For blue samples, the extent of peak blue plateau
region is very large, about 100nm.

    Samples show dip plateau in yellow region, its
extent increasing with increase in dye concentration.
So, blue samples will be characterized by blue region
peak plateau and yellow dip plateau, both merging at
higher concentrations and knee at red region.

Figure 3.2: The reflectance curves for blue samples

3.3. Yellow Coloured Samples
3.3.1.  L*, a*, b* Values
The samples then were subjected to colour studies using
spectrophotometer Dataflash 100. The table 3.3 shows
L*, a*, b* values for cotton sample dyed with yellow

dye. The L* value for 0.1% shade was recorded as
84.45, whereas for 0.5% it was 77.2 and 69.44 for 2%.
The a* value for 0.1% sample was recorded as 5.08
for 0.5% it was 15.01 and 30.32 for 2%. The b* value
for 0.1% was recorded as 33.28 , for 0.5% it was
53.09, and 71.75 for 2% depth of shade. ?E was mini-
mum for 0.2% batch at 9.65, and it was recorded 23.31
for 0.5% batch and was maximum for 2% batch at
48.39.  Total colour difference in the two samples which
is known as SE; also increases as dye concentration
increases.

Table 3.3: L*, a*, b* values for cotton sample dyed
with yellow dye

Depth CIE L* CIE a* CIE b* SL* Sa* Sb* SE*
of Shade

Yellow 0.1 84.45 5.08 33.28

Yellow 0.2 80.35 7.03 41.8 -4.09 1.95 8.52 9.65

Yellow 0.3 79.95 10.87 47.46 -4.49 5.79 14.18 15.96

Yellow 0.4 78.26 14 53.19 -6.18 8.91 19.91 22.67

Yellow 0.5 77.2 15.01 53.09 -7.24 9.92 19.81 23.31

Yellow 1 73.69 23.98 64.72 -10.76 18.9 31.44 38.23

Yellow 1.5 71.8 25.86 68.06 -12.64 20.77 34.78 42.44

Yellow 2 69.44 30.32 71.75 -15.01 25.23 38.47 48.39

Decrease of L* value with increase in % concentration
of dye shows that lightness of the coloured samples
decreases with increase in concentration. Increase in
a* value with increase in concentration shows that
redness of the samples increases with concentration.
Increase in b* value with increase in concentration
indicates increase in yellowness of the sample with
concentration. One also finds that the increase in a* is
many folds more than that for the red samples.

Explanation is sought by the reflectance curves. The
figure 3.3 shows the reflectance curves for yellow
samples.

3.3.2. Study of Reflectance Curves
a) Reflectance value decreases, as dye concentra-

tion increases from 0.1% to 2%.
b) In the dip plateau region, prominent dip is ob-

served at around 430nm for 0.1% dye concentra-
tion. The dip wavelength changes to 440nm for
concentrations up to 0.5%. For higher concentra-
tions dip is not prominent which could be be-
cause of low values of % R. Instead of dip, the
plateau region is formed which gets extended upto
480 nm. One can say that dip peak wavelength
shifts to higher wavelength side.

c) Knee of the blue dip plateau region shifts to-
wards longer wavelength side as concentration of
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the dye goes on increasing; shift is large of about
70nm.

d) Peak plateau in the yellow region starts around
570nm for 0.1% concentration, shifts to around
580 nm for concentrations up to 0.5% and crosses
600 nm for higher concentrations, is around 640
nm for 2% concentration.

Explanation:[1]
1) Decrease in overall reflectance with increase in

concentration explains observed L* behavior.
2) Shift of knee of blue plateau region from 450nm

for 0.1% to 470 nm for 2%, (lesser blue) shift in
the start of yellow plateau region from 580nm
towards 640nm explains increase in yellowness,
hence increase in b* value.

3) As start of the peak plateau extends deep into red
region and as this change is quite large, a* value
increases many folds.

Figure 3.3: The reflectance curve for yellow samples
L* behavior
If we consider relative L* values of all the three
samples, it can be observed that maximum relative
percent decrease in L* with increase in dye concentra-
tion is for the blue sample which is around 50%. For
red sample, this value is around 36% where as for
yellow sample it is around 16% which is the least. The
reflectance curves for all the samples show that mini-
mum %R for all the samples at highest concentration
is close to 5%. Hence more than absolute values of
%R, the relative changes in %R with wavelength and
dye concentration are more important. Blue samples'
reflectance curves show small reflectance difference
between the maxima of peak plateau and minima of
dip plateau. These curves exhibit very flat and ex-
tended dip plateau for dye concentrations above 1%;
minimum of dip plateau of 1.5% and 2% concentra-
tion almost merge. Also the curves generally flatten
out for higher dye concentrations. For red samples, the
nature of curves does not change much with the dye
concentration; extent of dip plateau does increase with

dye concentration, but the increase is much less com-
pared to the blue samples. The change in the minimum
value of dip plateau is nearly equal for all concentra-
tions. The minimum of dip plateau and maximum of
peak plateau are separated by large value. These result
into observed lesser relative change in the L* values
than blue samples. Yellow samples show very nominal
dip plateau, also as mentioned earlier very small ex-
tension of dip plateau is observed; curves are gener-
ally well separated with change in dye concentrations.
The curves when approach peak plateau from knee
wavelength are more swollen. All this contributes to
relatively low change in L* values.

a* behavior
It is seen from the results that a*value of red sample
doubles from 0.1% to 2% dye concentration where as
it increases 6times for yellow samples. This apparent
ambiguous result also can be explained with the help
of resp. reflectance curves. As the peak plateau of
yellow samples extends deep into red region and as
the change in the starting wavelength of this region is
quite large, a* value increases many folds. For red
samples, this region is only 50-70 nm in the red re-
gion, also start of this region shifts to redder side only
by around 20nm, in spite of being red sample, the
relative change in a* values is much less.

4. Conclusions
1) Irrespective of any color, as the dye concentra-

tion increases reflectance curves shift to lower
values of reflectances.

2) If %R in any specific region (say Red) is maxi-
mum, it will not necessarily indicate that sample
will also possess that as a perceived hue.

3) L* value is controlled by entire region, while b*
correlation can be found by considering behavior
around 430-480nm and570-600nm. a* value can
find correlation in the 620-650 nm curve sup-
ported by the nature of the curve at 510-540 nm.

4) Correlation of the reflectance curves with respec-
tive L*a*b* can be established considering dip
and peak plateau regions and knee wavelengths.
Also the relative changes in colour parameters
are well explained by the nature of the reflec-
tance curve.
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1. Introduction
Finishing of textiles has gained a lot of importance as
it enhances the aesthetic and functional properties of
the textile substrate. Finishing is subdivided in two
parts viz. chemical and mechanical finishing. Chemical
finishing is the one in which chemicals are used
whereas in mechanical finishing, mechanical action is
used to finish a fabric. Chemical finishes include water
repellents, oil repellents, flame retardants,
antimicrobial, softening finishes, soil repellent, etc.[1]

One of the fabrics which require multifunctional
finishing is canvas. Canvas is an extremely durable
plain-woven fabric used for making sails, tents,
marquees, backpacks, and other items for which
sturdiness is required. It is also popularly used by artists
as a painting surface, typically stretched across a
wooden frame. It is also used in such fashion objects
as handbags, electronic device cases, shoes and
awnings.[2]

Awning is typically composed of canvas woven of
acrylic, cotton or polyester yarn, or vinyl laminated to
polyester fabric that is stretched tightly over a light
structure of aluminium, iron or steel, possibly coot or

transparent material (used to cover solar thermal panels
in the summer, but that must allow as much light as
possible in the winter).

The location of an awning on a building may be above
a window, a door, or above the area along a sidewalk.[3]
This awning needs to be finished to give protection
against fire, mosquitoes, rain etc. In genreal synthetic
chemicals are used to obtain such fabric, but in this
case an attempt is made to apply the extract from the
natural source and to impart finishing to it.

Plants are an essential part of human society since the
civilization started. Medicinal plants are the boon of
nature to cure a number of ailments of human being.
In many parts of the world medicinal plants are used
against bacterial, viral and fungal infections. Evaluation
of laboratory, plants bearing efficiency in healing
various diseases is growing in recent years. Innumerable
biologically active compounds of plants are found to
possess antibacterial medicinal plant Couroupita
guinanensis [4] . Herbal drugs are prescribed widely
because of their effectiveness, less side effects and
relatively low cost [5]. The use of natural products
with therapeutic properties is as ancient as human
civilization and for a long time, mineral, plant and
animal products were the main source of drugs[6].
There are many plants which are used  for various
purposes having application in textile industry. Neem,
tulsi, harda, amla, etc. are a few names of plants used.
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One important plant that is used in traditional medicine
is Couroupita Guianensis, a tree belonging to the family
Lecythidaceae. It is native to South India and Malaysia
and is commonly known as Nagalingapushpam in
Tamil. Couropita Guianensis is a biological name of
the plant which is also known as "Kailashpati, Ayahuma
and the Cannonball Tree". Figure 1.1 shows picture of
Couropita Guianensis. It is a large evergreen tree
growing to a height of 20 meters. Leaves are alternate,
oblong-obovate, up to 20 centimeters long, entire to
slightly serrate and hairy on the veins beneath.
Inflorescence is racemose, arising from the trunk and
other large branches. Flowers are reddish with a yellow
tinge on the outside, fragrant, with stamens borne on
an overarching androphore. Fruit is a large, reddish-
brown globose, 15 to 24 centimeters, with a woody
capsule, and each containing 200 to 300 seeds.

Figure1.1: Couroupita Guianensis tree

Couroupita Guianensis has showed a broad spectrum
of antibacterial and antifungal activites. The leaves
and flowers of Couroupita Guianensis has showed the
significant anti-oxidant activity. It is used to treat
hypertension, tumors, pain, inflammatory processes,
cold, stomach ache, skin diseases, malaria, wounds
and toothache. Various parts of the tree have been
reported to contain oils, keto steroids, glycosides,
couroupitine, indirubin, isatin and phenolic substances
[7]. The leaf extracts showed the presence of alkaloids,
phenolics, flavonoids, saponins and tannins in the
medicinal plant.

This leaf extract was used for finishing textile fabrics.
The focus is on flame retardant and mosquito repellent
finishing. For fabrics such as canvas or awning, the
end use lies in the tent application where both these
finishes hold prime importance.

Hence an attempt was made to incorporate mosquito
repellent property to the fabric from natural source,
alongwith integrated finishing.

2. Experimental
2.1 Couropita guianensis extract application
2.1.1. Substrate
The substrate used in this research were Ready for
Dyeing (RFD) 100% cotton fabric with a plain weave
having a count of 40s and GSM of 70 was procured
from Tata Mills, Mumbai, Ready for Dyeing (RFD)
100% cotton fabric with a plain weave having a count
of 40s and GSM of 240 was procured from Arvind
Mills, Gujarat and Polyester Cotton Blend Ready for
Dyeing 65:35 polyester-cotton blend fabric with a plain
weave having a count of 40s and GSM of 266 was
procured from Arvind Mills, Gujarat.

2.1.2. Chemicals
The Chemicals used in this research are of L. R. grade
and procured from S.D. Fine Chemicals unless
specifically mentioned. The chemicals used are soda
ash and glaubers salt.

2.1.3. Extraction of Coroupita guianensis leaves
Couropita g. leaves were collected, air dried and fine
powder was made. Extraction was done using water as
a solvent under reflux conditions. The assembly
consisted of a heating mantle, round bottom flask and
water condenser. The fine leaves powder was
introduced in the round bottom flask along with water
and glass beads. The extraction was carried out for
8hrs at temperature of 90-95oC. Once the extraction
was done, the leaves powder was filtrated to obtain
clear extract. Initially the filtrate was filtered using
Nylon cloth followed by a filter paper. The filtered
extract is then applied on the fabric by exhaust method.

2.1.4. Application of extract on the fabric
The extract is applied on the fabric by exhaust method.
The first trial was made by treating the fabric directly
with the extract. The second trial was done by treating
the fabric first by mordants and then finishing it with
the extract. The fabric was finished with exhausting
bath consisting of the extract on the weight of the
fabric, 40gpl soda ash and 60gpl glaubers salt. The
fabric was mordanted using two different mordant viz.
natural and synthetic. The natural mordant used was
tannic acid whereas the synthetic mordant used was
alum.
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The following table gives the concentration of extract
and mordants used

Table 2.1: Composition and Parameters used
for finishing

Sample Extract Synthetic Natural Liquor Temperature Time
no. conc mordant mordant ratio

Cotton fabric 70GSM

1. Owf -- 25% 1:30 60 oC 1hr

2. Owf 25% -- 1:30 60 oC 1hr

3. Owf -- -- 1:30 80 oC 1hr

Cotton fabric 240GSM

4. Owf -- 25% 1:30 60 oC 1hr

5. Owf 25% -- 1:30 60 oC 1hr

6. Owf -- -- 1:30 80 oC 1hr

Polyester/Cotton fabric 266GSM

7. Owf -- -- 1:30 80 oC 1hr

2.1.5. Testing of samples
a. Mosquito Repellency
For the treated fabrics, Mosquito Repellency is
calculated by USDA laboratory method which simulates
the natural conditions of exposure. An artificially
created tent is prepared in which laboratory reared
strains of female culex species of mosquitoes are
released in the range of 10 to 30. An hourly
observations are made on their behavior, mobility etc.
During a 3 hour exposure, hourly data are recorded in
terms of total knock down (KD), inability to fly on
account of their loosing appendages is recorded. At
frequent intervals, their ability to bite volunteers is
also recorded. In the end, the test data are computed
in terms of Percentage Repellency and in terms of
Percentage protection. Experiments are usually
conducted two times and average data is used in
calculating Mosquito Repellency.

b. FTIR Analysis
Samples were analysed for FTIR spectra in order to
determine the functional groups present on the treated
fabric

2.2. Multifunctional finishing
Multifunctional finishing was done by treating the
fabric with mosquito repellent in one bath and then
the fabric was padded with flame retardant finish. Boric
acid and Borax were used in combination as flame
retardants in a ratio of 70:30gpl whereas Couropita G.
leaf extract was used for mosquito repellent.

3. Results and discussion
3.1. Couropita guianensis extract application
3.1.1. Mosquito Repellency Test
The fabric treated with Couropita G. leaf extract gave
100% mosquito repellency which was tested by USDA
method. The concentration of the extract used was on
the basis of weight of the fabric.

USDA laboratory method
3 hrs exposure of mosquito was carried out in a tent
made by the provided fabric. Every 1 hour, observations
were made about the movements, biting tendency and
survival of mosquitoes. Following observations have
been made as mean average of experiment conducted
two times:

Table 3.1: Results of Mosquito Repellency by USDA
laboratory method

Sample Total no. Total no. Bite counts Percentage
knock down unable to fly per 3 mins. repellency

Exposure Efficeincy

Cotton fabric 70GSM

1. 00 03 04 50

2. 00 05 02 70

3. 00 08 00 100

Cotton fabric 240GSM

4. 00 03 04 50

5. 00 05 02 70

6. 00 10 00 100

Polyester/Cotton fabric 266GSM

7. 00 10 00 100

P.S.: % Repellency Efficiency is equivalent to %
protection imparted by the fabric

3.1.2. FTIR spectra
The FTIR spectra (Figure 3.1 and Figure 3.2) shows
the presence of 3292.28 O-H stretch, H-bonded,
1660.60 -C=C   stretch, 1421.44 aromatics, 1365.51
shows presence of C-H (alkanes), 1313.43 alkyl halides,
1159.14 & 1027.99 shows presence of aliphatic amines
, 892.98 shows presence of aromatics. The chemical
formula of permethrin is C

21
H

20
C

l2
O

3
 which shows the

presence of alkyl halide and so due to similarity in
these chemical composition the extract gave positive
results for mosquito repellency.
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Figure 3.1: Control untreated sample

Figure 3.2: Sample treated with Couropita G. extract

3.2. Multifunctional finishing
Multifunctional finishing means application of more
than one finish at the same time. Table 3.2 shows the
results for multifunctional finishing of cotton and
polyester/cotton blend fabric. The cotton fabric showed
increased values of LOI from 18 to 36, which means
the fabric has achieved good flame retardancy and
mosquito repellency of 100%. In case of Polyester/
Cotton fabric the LOI value showed a change of 18 to
25, which means there was a slight difference in the
flammability of the fabric and achieved 100% mosquito
repellency. Samples 1 and 4 were treated with
commercial mosquito repellent whereas other samples
were treated with leaf extract along with flame retardant
which when compared showed comparable results.

Table 3.2: Effect of Multifunctional finishing on LOI
and Mosquito repellency on Cotton and Polyester/

Cotton blend Fabric

Sample LOI (vol. %) Percentage
repellency Efficeincy

Cotton fabric 70GSM

1. 36 100

2. 36 100

3. 36 100

Cotton fabric 240GSM

4. 36 100

5. 36 100

6. 36 100

Polyester/Cotton fabric 266GSM

7. 25 100

4. Conclusion
Increasing awareness regarding healthy lifestyle have
increased the number of people indulging in outdoor
recreational activities. Awning fabrics are not only used
for military purposes but also for camping activities.
An attempt is made in the present work, to achieve
multifunctional finishing on fabric and replacement of
chemicals by natural products. The natural extract
obtained from the leaves of couropita guainesis showed
excellent mosquito repellency when applied on cotton
and P/C blend fabrics. This study will help not only to
eliminate the harmful side effects of permethrin which
is commonly used in mosquito repellents but also give
an economical and ecofriendly substitute for the same.
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Looking into the future of dyeing in India, stress has to be given to dyes
manufacturer to make reactive dyes for cotton which will require less
water for washing and less salt for dyeing ,

In the 1980s when we entered the textile industry, that time polyester
fabric was dyed in jet dyeing and beam dyeing machines in long liquor
machines. Cotton and polynosic fabric was dyed in Jigger and winch
machines. Polyester was dyed using disperse dyes manufactured by Foron
(Sandoz), Navilenes (IDI), Terasil (imported from CIBA) Palanil (BASF
imported) and for cotton dyeing Naphthol, Direct, Sulphur, and Vat dyes
were used.

At that time reactives were newly introduced. Only ME and VS dyes were
used. Hot Brand Reactive was used for printing and loose fibre dyeing
also started and cotton yarn and fibre dyeing in small quantity also started.
Polyester and wool tops were dyed using CIBA and SANDOZ disperse
dyes and acid/metal complex dyes. BASF introduced Luganil Dyes from
its Bokaro plant for wool dyeing. Textile Auxiliaries were used from
companies like SANDOZ and BASF.

Dyes import

Acrylic hank dyeing was in progress. Cationic dyes were imported from
Japan, Korea, etc. Roller printing/Table screen printing was overtaken by
Rotary Screen Printing/Paper printing, etc.

Polyester fibre was supplied by CAFI, IOC, CALICO, SWADESHI and
other importers. The blends like P/V 65/35, 48/52, etc was very popular.
Polyester fibre dyeing started in Rajasthan and the dyed fibre blended
with Dope Dyed Nagda Viscose (GRASIM) and dyed spun yarn was made
in spinning mills in Rajasthan. The P/V Dope dyed fabric was finished at
Bhilwara Process House.

The textile market was not that stringent. Pollution norms were not strict.
Testing reports from BTRA, ATIRA and other TRAs were accepted by the
end-users. Dyeing machinery have not developed so much.

In the 90s, there was huge progress and development in dyes, dyeing
machinery, dyeing process, etc. The Indian economy was opened up. The
import duties were reduced. The dyes manufacturing units in Europe were
forced to close down due to pollution strictness in their countries. All the
MNCs started coordinating with other alternatives like China, India,
Thailand, Indonesia. Same was with dyeing machinery makers including
Thies (Germany) Then (Germany), who started exploring Asian countries.

Side by side there was a boom in biotechnology in India. Processing of
textiles using enzymes took a giant leap and the process was environmental-
friendly. Terry towel dyeing started to gain importance in India. Cotton
knitted fabrics started to be dyed in soft flow dyeing machines (SCLOVAS).
Pigment dyeing and printing of cotton became very popular.
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Miles to go in dyeing
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Latest machines

machines, airflow dyeing machines, COLD PAD
BATCH, CDR (Continuous Dyeing Range) started
working in India which had reduced the total utility
cost (steam,water, power). Regarding the dyes for
cotton Modified Bifunctional (Poly functional) reactive
dyes started using in Indian textile industry. Silicate
Pad batch started gaining importance. CDR was used
for long runs like uniforms, etc.

In the 2000s, after the quota regime, exports were
opened up to many countries. All big retailers and
brands started sourcing in India. The Europeans started
using GOTS, OEKOTEX, REACH, etc in India as a
clause for exporting textile goods to US and European
countries. FONGS (Hong Kong) dyeing machines
started flooding India as cost was less compared to
European counter parts.

The brands and retailers started sourcing from India.
The light fastness for cotton goods became a very
serious issue and the fluorine-based reactive dyes
started entering India from Huntsman (former CIBA).
Then Levafix series (DYSTAR), CN series
(COLORANT) began to be used for Light and medium
shades for high light fastness. Similarly all European
Car manufacturers started sourcing from India. Again
the polyester fabric was used for car seat covers in a
big way and disperse high lightfastness dyes
(Automotive dyes) began flooding India from
Huntsman and Clariant (former SANDOZ).

Garment industries in India started developing and
supplying to the Brands. Pigments, reactives, sulphurs
were used for garment dyeing using the cationising
method. Later inkjet printing started getting a toehold
in India. It was costly but production was high and
easy to meet the new printing requirements by
designers. The cost of the ink (imported) was very
high, and so the final product costing is on the higher
side as compared to traditional printing on cotton and
its blends.

Looking into the future of dyeing in India, stress has
to be given to dyes manufacturer to make reactive
dyes for cotton which will require less water for
washing and less salt for dyeing. This will save our
steam, process time, etc. Till date we are unable to
manufacture a RED reactive dye having good washing
fastness and rubbing fastness in deep shades. There
should be salt free dyeing of reactive dyes.

Future research

Waterless dyeing, which is becoming a huge attraction,
is to be popularised in India. Fabric finishing by Plasma
Technology will be introduced in bulk trials. Nowadays
quality parameters in dyeing and finishing have been
enhanced by the retailers and buyers. Liquid Ammonia
Mercerising has to be implemented in mills. More focus
is required on any innovative process which is eco-
friendly.

Research is now going on to manufacture a single dye
which can dye the blends (both polyester and cotton)
at the same Temperature, pH, time, etc. Fluoroscent
reactive dyes on cotton have good future but only
fluoroscent yellow is available. Requirement is there
for fluoroscent pink, orange, etc.

The dyes have to fine-tuned as they are not going to
dye in water medium in the future, instead they will be
dyed in super-critical carbon dioxide medium. The
dyeing machinery has to be modified for dyeing in
super-critical carbon dioxide medium. As sustainability
is going to play a major role in the future, the dyes,
finishing agents, etc are to be monitored as more of
recycled material will be used in textile production in
the future. Application of ozone in textile finishing is
to be enhanced. Herbal dyeing will also be more in
demand looking at the growing ecological concerns.
To increase the fastness in natural dyeing will be an
area of worry for the dyeing technologists.

Like the way Japan and Korea since last many years
have diverted from textile to IT and electronic
industries, similarly China (due to power price, wages,
etc) wants to divert from textile to other fields. This
will give India a very good opportunity in textile to
capture the world textile market.

Another area India is lacking is non-availability of
skilled manpower in dyeing and finishing industries.
All youth are moving towards IT and more advanced
industries. So more automation in the dyeing and
finishing industries is required. The starting salary
should also be lucrative for the technicians.

These are the key areas that should be tackled on a
war footing. Now with dyeing & processing playing a
key role in eco-textiles and sustainability, India should
make more efforts to keep abreast of the changing
times and contribute to the health of the country and
also to world's very survival by focusing more energy
on issues of dyeing & processing.

TEXPERIENCE
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The raw material used in greatest quantity in virtually
every stage of textile wet processing is water; which
is now becoming a scarce commodity worldwide. The
cost of fresh water and waste water treatments are also
elevating. Topics like water savings, reclamation and
reuse in industry are now of growing economic interest.
For this reason, research and development activities
within this topic is increasing, methods and tools for
analyzing water savings and reuse possibilities are
being developed, and solutions are being implemented.
The strategy of water management can summarized
and divided as follows:

a.) Effective treatment of effluent so that it conforms
to specified discharge norms (end-of-pipe
treatments);

b.) Minimizing the consumption of fresh water at
possible stages of processing, and;

c.) Recycling and reusing wastewater.

The last one is gaining importance due to the twin
advantages incurred, reduction in water consumption
and lower quantities of effluents generated. With top
management backing, reuse of wastewater could result
in large reductions of water consumption.

1. End-of-pipe treatments
Textile wet processing mainly consisting of desizing,
scouring, bleaching, mercerizing, dyeing, finishing and
washing processes, not only demands large amount of

Waste water management strategies in Textile industry
Rachana Shukla & R. V. Adivarekar

fresh water but also uses huge quantum of various
hazardous chemicals, like different dyes, sizes, waxes,
alkali, inorganic salts, and lot more. The characteristics
of waste streams after each wet processing are given
in Table 1.

As technological changes take place in the
manufacturing processes, changes also occur in the
compounds discharged and the resulting wastewater
characteristics. Numerous compounds generated from
the processes are responsible for a high colour, high
BOD/COD, TDS (Total Dissolved Solids), etc. which
are difficult and costly to treat by conservative
wastewater treatment process. Moreover, if
suchhazardous effluent is discharged in the water
bodies, there will be tremendous imbalance of the
ecology.Thus there are stringent requirements that are
to be followed by each industry for the discharge of
their wastewater. Searching for effective treatment
methods also becomes an essential part of water
management program of the company. The efficiency
of textile wastewater treatments depends on various
parameters like effluent quality, treatment degree, and
optimal operating parameters (i.e. pH, concentration
of chemical reagents and materials used, temperature,
operating regime, and time). Various end-of-pipe
treatments for textile wastewater, their advantages and
disadvantages are depicted in Table 2.

Table 1: Characteristics of wastewater after each textile wet processes

Characteristics Desizing Scouring Bleaching Mercerizing Dyeing Printing
(kiering)

pH 8.6 - 10 10.9 - 11.8 8.4 - 10.9 8 - 9.8 9.2 - 11 6.7 - 8.2

Alkalinity, 490 - 2480 4740 -19000 2780 -6280 930 - 1005 1250 - 3160 500 - 1080
mg L11

Total solids, 7870 - 8920 14220 - 40580 2980 - 8240 2220 - 3030 3600 - 6540 2120 - 2750
mg L11

Total dissolved 5580 - 6250 12260 -38500 2780 - 7900 2060 - 2600 3230 - 6180 1870 - 2360
solids, mg L11

Suspended 2290 - 2670 1960 -2080 200 - 340 160 - 430 360 - 370 250 -390
solids, mg L11

Biological 1000 - 1080 2500 -3480 87.5 - 535 100 - 1222 130 - 820 135 - 1380
oxygen
demand, mg L11

Chemical 1650 - 1750 12800 - 19600 1350 - 1575 246 - 381 465 - 1400 410 - 4270
oxygen

TEXNOTE
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Table 2: Overview of various effluent treatment processes

Process

Coagulation,
flocculation

Biodegradation
  Activated sludge
  Sequential batch
  process
  Fixed bed
  Fungi/H2O2

Advanced
Oxidation Processes
  Ozonation (O3)
  Fenton process

 Electrochemical
  Process

  Photocatalysis

 Ultraviolet lamp
  (UV)

Adsorption (carbon,
clay, biomass)

Filtration processes
Microfiltration

 Ultrafiltration

 Nanofiltration

 Reverse Osmosis

Stage

Pre, main or post
treatment

Main treatment

Post treatment

Pre treatment

Pre treatment

Post treatment

Post treatment

Pre or post treatment

Post treatment

Status

Extensively used

Widely used
Few reports

Pilot trials
Laboratory scale

Full scale

Full scale

Pilot scale

Pilot scale

Pilot scale

Full scale or laboratory,
depending on sorbent
type

Advantages

Complete
decolourisation, water
can be reused

Removes bulk COD
Removes COD,
colour and toxicants
Removes COD,
colour
Full decolourisation

Full decolourisation,
water reuse
Economic, easy,
degrades organic
pollutants
Removes toxic and in-
organic pollutants,
decolourisation,
cheap
Degradation of dyes,
demineralisation
Decolourisation, no
sludge formation

Effective and cheap
sorbents are now avail-
able, good
colour removal,
water can be reused

Removes bacteria, pig-
ments, oil
Removes colloids, vi-
rus, proteins

Removes dyes, pesti-
cides, divalent ions
90% removal of ionic
compounds, all mineral
salts, hydrolysed reac-
tive dyes, auxiliaries;
clear permeate

Disadvantages

Sludge generation,
continuous addition of
chemicals, product
generally unsuitable for
reuse

Time consuming,
expensive

Expensive, aldehydes
formed

High running cost,
unknown oxidation
products
Slow process

Foaming, electrode
lifespan
Used only as final
polishing step
Expensive

High disposal and
regeneration cost,
required dosage may be
high, slow process

Fouling

Accumulation of
dissolved solids,
Incomplete removal of
dyes

Membrane fouling

Very expensive,
fouling, high mainte-
nance
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The quality of direct discharges in aquatic receptors is
respecting only if it is implemented with the most
efficient and severe treatment possible. The irony here
is that, the wastewater cannot be treated completely by
using a single effluent treatment method described in
Table 2. A combination of methods is to be used for
the complete and effective treatment; this further
increases the cost of the final product as much as 5%
of the total production costs.

All the end-of-the-pipe technologies are focused on
eliminating the unwanted chemicals by using various
effluent treatment methods, this result in loss of possible
chemicals associated with it and energy required for
its treatment.

2. Reduction in fresh water and chemical
consumption at the initial stage
There is a crucial need for emerging energy-efficient,
pollution mitigation technologies for textile industries
as the pollution issue is escalating. In short, process
intensification is the need of hour today. This is
expected to result in savings of chemicals and water;
reduce the effluent quantity and related problems of
treatment and disposal. Some simple water saving
techniques which are already adapted by many
industries are listed below,
◆ Using low Material to Liquor (MLR) machines
◆ Reducing the number of washes
◆ Installing counter current washes
◆ Process modification
Keeping in view the necessity for a technically- and
economically-satisfying treatment technology, a flurry
of emerging technologies are being proposed and tested
at different stages of commercialization. Table 3
showcases the promising technologies in the textile
wet processing sector (process modification) which
emphasizes on reduced intake of water, chemicals and
energy; in turn they also minimizes the effluent
generation thus reducing the pollution load.

3. Recycling and reusing wastewater before
discharge
Recycling and reusing wastewater has become a
necessary element, not just because of the shortage of
fresh water, but because of the need to control pollution.
Now-a-days, one time use of water has become a luxury
that can no longer be afforded. Water once used for
domestic and industrial purposes still contains a natural
resource that can be renovated and reused. It is thus
important to understand the potential of waste water
along with the chemicals for its reuse and recycle

prospects.USEPA (U.S. Environmental Agency) have
defined 'reuse' as utilisation of water that has been
previously used for another process or purpose, 'recycle'
is to reuse same water one or more times for the same
purpose.

The general concept of environmental protection is
shifting from a reactive approach referred to as
"pollution control" to a proactive approach referred as
"pollution prevention". The pollution control approach
is focused on the end-of-pipe treatment and usually
transfers pollution from one form to another.
Throughout the last decades, this approach has been
of major concern in the control of negative effects of
industrial activities. A pollution control approach
requires high investment and operational costs such as
costs of water usage, wastewater treatment, equipments
for treatment, discharge fees, effluent monitoring,
wastewater testing, etc., and this may lead to reduced
market competitiveness. The pollution prevention
approach or cleaner production approach is related with
eco-efficiency, green and sustainable production. United
Nations EnvironmentProgramme (UNEP, 2006) defines
cleaner production as "The continuous application of
an integratedenvironmental strategy to processes,
products and services to increase efficiency and reduce
risks to humans and the environment".

Some of the simple and plausible ways to reuse waste
water internally in a textile industry cited in literature
and practiced in many mills are indicated below,
◆ The jet weaving wastewater can be reused
within the jet looms. Alternatively, it can be reused in
the desizing or scouring process, provided that in-line
filters are provided to remove fabric impurities and
oils.
◆ Recycling washer water to equipment and facility

cleaning.
◆ Reuse of desizing effluent after the recovery of

size.
◆ The rinses after bleaching can be collected and

used for rinsing after scouring without detriment
to the latter process.

◆ Recycling continuous scour wash water to batch
scouring.

◆ Reusing scour rinses for desizing.
◆ Recycling J-box and kier drain waste water to

saturators.
◆ Reusing mercerizes wash water or bleach wash

water for scouring.
◆ Reuse of exhausted dye bath is also possible with

certain class of dyes. For example vat dyes are
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Table 3: Some emerging technologies in wet processing

Technology

Enzymatic treatments

Ultrasonic treatment

Electron beam treatment

Super-critical CO2 in dyeing

Electrochemical dyeing

Microwave energy technology

Plasma technology

Nano-technology

Foam finishing

Benefits

Water, energy saving, reduction in
process time, less pollution load

Energy saving, shorter process
cycle, reduced dyes and chemical
consumption, reduced effluent

No solvent usage, performed at
room temperature, saves energy,
less processing time and higher
productivity

Zero water consumption, zero gas
emission, CO2 can be recycled, no
drying after dyeing, no need of
leveling agents

Recycling of mediator system and
dyeing liquors, Lower chemicals
required, wastewater discharge is
reduced

Lower energy usage, less air
pollution, uniform heating

Lower application temperature, no
or minimum water and solvent
required, no drying step after
application, shorter time of
application, saving in dyes,
auxiliaries, energy

Wide range of finishing
applications, time saving,
environment friendly, no toxic
emissions

Reduced water and energy
consumption, reduced water
discharge, increased production
speed, improved finished-fabric
properties, less payback period (6
- 24 months)

Status

Various commercialization, stages
depending on the applications

Pilot scale

Development stage

Pilot scale

Development stage

Development stage

Pilot scale

Commercial, depending on the
application

Commercial with low adoption rate
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recovered from spent dye liquors, and are reused.
The other class of dyes reported to be recoverable
are, basic, azo dyes and reactive dyes. Dyes are
recovered either by precipitation or by hyper
filtration. Topping up of the dye bath with required
amount of dyes and auxiliary chemicals is also a
method of reuse.

◆ The rinse water from the final rinse in a batch
dyeing operation is fairly clean and can be used
directly for further rinsing or to make up
subsequent dye baths.

◆ The coloured wastewater from the soaping
operation can be reused at the back grey washer,
which does not require water of a very high
quality. Alternatively, the wastewater can be used
for cleaning floors and equipment in the print
and color shop.

◆ Effluents arising from printing can be reused to
wash the blankets and screens of the printing
machines.

◆ Reuse of cooling water with or without treatment
depending on the process. (Cooling waters are
the waters that would not normally come into
contact with the fabric). Some of the areas of
reuse of cooling water are, cooling in hydrosulfite
operation reused as indigo wash water. In printing,
cooling water reused to wash blankets. Cooling
water as final rinse in dyeing.

◆ Application of counter-current system for reusing
wash water.

It is still imperative to change the mindset of many
industries which is still to control the pollution rather
than preventing it. Controlling the pollution at the end
i.e. treating a mixed effluent is easier for them as it
does not interfere in the already set process sequence.

It is high time now to make small investments and
implement Best Management Practices (BMPs) for
internal changes in the company for recovery and reuse
of water and energy rather than high investments on
treatment of effluent at the end. Before giving
considerationto the complicated and capital-intensive
innovations for cleaner production, the industry should
focus primarily on improving its housekeeping. Better
working habits of the operators and good housekeeping
often account for a significant reduction in the total
waste load generated and in the water consumption.
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Agrovision Exhibition organized by TAI Vidarbh
The Textile Association (India) - Vidharba Unit
hadorganised a very nice one day conference
"Development of Cotton Hubs & Textile Parks in
Vidarbh"on 14th Nov., 2016 at Nagpur with powerful
panel discussions. Covering various issues with
Vidharba including cotton, cotton cultivation, textile
parksin Vidharba and ultimately making it hub for Value
Added Textiles.

Dr. Kavita Gupta, Textile Commissioner,
delivering her speech

Conference was attended by various Government
officials, Shri Nitin Gadkariji Union Cabinet Minister,
Shri Deshmukh, Textile Minister of Maharashtra,
Textile Commissioner, Dr. Kavita Gupta. It was decided
to Form a Task force which will address various issues
of cotton and take corrective steps including educative
various people in cotton value chain.

Mr. Hemant Sonare, Conference Convenor and Hon.
Secretary, VidarbhTAI Unit mentioned on the
concluding day of the Agrovision that Vidarbh was
among the highest cotton producing areas of the country
with 300 ginning factories and more than 50 spinning
mills. He also said that Govt. offers packages in textile
sector. However, there needs to be some concrete
solution for the farmers of Vidarbh. Industry should
adopt villages and corporate farming to change entire
cultivation system. Farmers need modern techniques
of farming and strong processing ecosystem. Declaring
textile parks will not solve the problem. It need more
research and development.

The Textile Association (India)

TAI - Vidarbh Unit

UNIT ACTIVITY

Mr. Arvind Sinha, National President, TAI
delivering his speech

Mr. Arvind Sinha, National President, The Textile
Association (India) stressed that the country badly
required 10 to 12 large processing houses for textiles.
Farmers need to adopt latest techniques and reduce
contamination of cotton. "As long as a child is born
naked, garment will remain in demand. Nations like
Bangladesh and Myanmar have made it big in textiles
and garments exports. Bangladesh is ready to buy
millions of metres of quality fabric from us. Chinese
economy is in trouble and that's a big opportunity for
India" he said.

His enlightening & stimulating presentation gave a great
boost to their efforts.

He appealed all TAI Units to identify their local issues
and conduct one day seminar to discuss and draw an
action line on various issues concerning textile industry.

MsRituBeri, International acclaimed fashion designer
said that textile industry needs to think positive and
raise standards to compete in the international market.
Farmers should talk and discuss with experts and find
out the solutions. "People should be proud of their
country and products made in the country. Indian brands
should be created with very high standards to attract
buyers in the world market," she said.

Dr. C.D. Mayee, Chairman of Advisory Council of
Agrovision said that Vidarbh farmers were not getting
the desired yield of cotton as they use traditional
methods of farming. Now a few of the farmers are
getting high yield by adopting modern practices in
farming. He also said that another big problem was
that most of the cotton is not being processed in
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UNIT ACTIVITY

Vidarbha. Only 7-8 per cent is being utilized in Vidarbh
and the rest is sent to other parts of the country for
processing.

Dr. Kavita Gupta, Textile Commissioner, Govt. of
Maharashtra said that Agrovision Exhibition is being
organized to energies the farmers of Vidarbh. Farmers
need to increase yield of cotton to get better
remuneration. Due to contamination of cotton, Indian
cotton is being sold at discounted price in the
international market. "An advisory has been issued to
farmers to diversify to other crops due to low

productivity. Farmers should work together under the
co-operative movement and use modern technique of
farming, create cluster and adopt good practices," she
said.

There were altogether 31 work-shops organized at the
Agrovision Exhibition. Event was widely covered by
Trust and Mr. Hemant Sonare, Conference Convenor
and Hon. Secretary, Vidarbh Unit was complimented
for doing a very great job.Conference was very
informative and very widely attended by people from
all sectors Farm to Fashion.

The Textile Association (India) Visit us on

www.textileassociationindia.org

Follow us on
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Wacker Chemie AGofficially started up its new pilot
reactor for vinyl acetate-ethylenecopolymer (VAE)
dispersions at its Nanjing site (Jiangsu province)in
China. The new facility will allow WACKER to ex-
pand itslocal research and development activities in
China and grow to itsregional portfolio of product
development, application technologyand customer ser-
vices. The investment needed for the pilot
reactoramounts to around •2.4 million. The Group's
goals for the projectis to meet growing demand in
China and Asia for high-qualitypolymeric binders and
to strengthen its position as one of theworld's leading
manufacturers of VAE dispersions and
dispersiblepolymer powders.
"Our objective is to work with our customers to de-
velop first-classsolutions adapted to local needs and,
in that way, to contribute toWACKER's growth going
forward," explained Peter Summo, president
ofWACKER POLYMERS. "WACKER is now one of
the world's few VAEmanufacturers that can support
customers in China from thedevelopment lab all the
way up to large-scale production."

Paul Lindblad, president of WACKER Greater China,
emphasized: "Thenew facility will allow us to
strengthen our role as a leading technologypartner for
numerous key industries and to underscore our long-
termcommitment to China."

The pilot reactor serves as a research facility for cus-
tom-made VAEdispersions and dispersible polymer

New WACKER Pilot Reactor for dispersions
begins operations in China

powders, which go on to be used inthe construction,
adhesives and coatings industries, among others.
Theexperienced local technical team, supported by the
state-of-the-artequipped Technical Center Shanghai, can
now cooperate even betterwith WACKER's customers
to develop first-class products withconsistent high
quality, optimize production processes and
shortendeveloping periods. In this way, WACKER will
be able to meet risingdemand for high-grade polymeric
binders in China and Asia, whilecontinuing to grow its
local expertise, application technology andcustomer
service.

Located at WACKER's fully integrated polymer site in
Nanjing, thisultramodern facility is state of the art, as
it is home to a completelyautomated monitoring and
control system. WACKER alreadymanufactures its
VINNAPAS® VAE dispersions and dispersible
polymerpowders in Nanjing - products are used, for
example, for formulatinghigh-quality adhesives, low-
odor, and environmentally-friendly interior paintsand
for energy-saving building solutions such as external
thermalinsulation composite systems. Other applica-
tions include tile adhesives,plasters, paper coatings,
carpet applications and technical textiles.

WACKER in China
Having operated its own subsidiary in Greater China
for over 20 years,WACKER has greatly expanded its
activities there in recent years. Thecompany not only
maintains eight sales offices in all the country's
keyeconomic regions, but also two technical centers
and three productionsites. The Group produces sili-
cones and polymers in Zhangjiagang andNanjing (both
situated in Jiangsu province). The plants there are
thelargest of their kind in China. WACKER generated
sales of over •1.3billion in the Greater China region
(including Taiwan) in 2015.

For further information, please contact:
Wacker Chemie AG
Media Relations & Information
Nadine Baumgartl
Tel. +49 89 6279 -1604
nadine.baumgartl@wacker.com
www.wacker.com
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3-Day show will be largest textile sourcing event in
South Asia

Gandhinagar, the capital of Gujarat is all slated and
geared up for a grand show in the form of Indian
Textile Sourcing (ITS) exhibition
(www.ITSExhibition.com) that is scheduled to take
place from February 16 to 18, 2017.

With an exhibition area spreading over three halls, the
venue is expecting more than 350 exhibitors from all
over India and world for the grand gala. The exhibi-
tion plans to display the entire range of textile raw
materials with distinctive supply chain for cotton,
polyester etc. The show will be the largest textile sourc-
ing event in South Asia covering textile raw materials
to finished products.

It also envisages response from entire value chain till
fashion and retail. It will play the role of a facilitator
to generate high volumes of business, enquiries and
partnerships. This in turn will stimulate sourcing and
discovery of new supply chain partners.

The exhibition organizers are looking forward to par-
ticipation from leading suppliers, brands, buyers and
media.  The ITS exhibition will be the platform to
converge all the supply chain partners for a three-day
extravaganza at the outskirts of the erstwhile Manches-
ter of the East, Ahmedabad, Gandhinagar to be pre-
cise. "We envisage the idea of meeting industry needs
and promoting Gujarat as the Global Textiles Sourcing
hub," said Dr. Bharat Boghara, President of Spinners
Association of Gujarat.

Première Edition of Indian Textile Sourcing Exhibition
to be held in Ahmedabad in February, 2017

The exhibition anticipates the participation of 13,000
buyers in all, comprising 10,000 domestic and 3,000
international visitors. The overseas visitors are expected
to turn up from USA, EU, China, Korea, Bangladesh,
Vietnam, Thailand, Sri Lanka, Egypt, Turkey, Middle
East and Latin America.

When queried about the choice of venue, Dr.Boghara
said, "Gujarat contributes to over 30 percent of India's
textile production and has presence of entire textile
value chain, being the largest cotton, polyester and
denim producer. In addition, Gujarat is the largest
investment destination and is home to well-known
textile brands."

"The exhibitors and visitors will get a chance to dis-
cover market opportunities, collaborate with new part-
ners and prosper in the global market place,"
Dr.Boghara added. The product categories include fi-
ber, yarn, suiting & shirting fabrics, ladies wear &
dress materials, knits, home textiles and sheeting,
denim, fashion fabrics, Khadi and handlooms, sustain-
able & eco-textiles and corporate international pavil-
ions.

ITS Exhibition is being jointly organized by K &D
ITMACH Expositions LLP and Spinners Association
(Gujarat).

For More Details, Contact:
DJ Gohain
Cell: 0091 9769977740
info@itmach.com
www.ITSExhibition.com

The ITMF International Committee on Cotton Testing
Methods (ICCTM) announces a new initiative to stan-
dardize the testing of stickiness in cotton samples. The
stickiness testing initiative will be led by Jean-Paul
Gourlot and his colleagues at Centre de
coopérationinternationale en rechercheagronomique
pour le développement (CIRAD), in collaboration with
Axel Drieling at Faserinstitut Bremen e.V. (FIBRE)
and KarstenFröse at the Bremen Baumwollbörse.
Measuring stickiness is a highly complex problem. As

PROGRESS ON STICKINESS TESTING
a first effort, this initiative is designed to be simple
and relatively easy, with the understanding that more
research will inevitably be needed, through the three
following and successive steps.

The first step in a process of measuring stickiness in
cotton is to obtain, create or develop homogeneous
samples of sticky cottons. ICA Bremen has been asked
to assist with this step.
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The second step is to conduct a round trial among all
mechanical instruments used for testing stickiness,
using homogeneous samples of sticky cotton devel-
oped with ICA Bremen. Results will be confined to
reporting the number of sticky points detected in each
sample. FIBRE has tentatively agreed to conduct such
a stickiness round trial in conjunction with ongoing
Bremen Round Trials.

The third step is to determine whether the results from
the same instruments in different laboratories and dif-
ferent instruments in laboratories can be correlated,
and the results from each instrument mapped to the
results from other instruments.

Based on the Stickiness Round Trial, CIRAD and
FIBRE will choose the type of instrument that gives
the most reproducible results with the narrowest toler-
ances; this will be called the 'Round-trial Reference
Method' for testing stickiness in cotton.

Based on the homogeneous samples of sticky cotton
designed in step 1, the ICCTM will recommend that
all laboratories and manufacturers of mechanical sticki-
ness testing instruments calibrate to the 'Round-trial
Reference Method'. This may require further round
trials, during which "grades" or "levels" of stickiness
may be determined.

The ICCTM will not recommend or suggest that any

mechanical testing method be abandoned. Rather, this
initiative is a process by which one testing method
will be identified as the 'Round-trial Reference Method,'
and it will be recommended that results from all other
methods be calibrated in conformance with said 'Round-
trial Reference Method.'

The ICCTM recognizes that the process of identifying
a "Reference Method" is not a scientific approach for
reaching a truly exact Reference Method. Neverthe-
less, this process has the virtue of simplicity and is a
place to start in furthering the commercial measure-
ment of stickiness in cotton.

Member of ICCTM are aware that the incidence of
stickiness can vary within a bale, and the degree by
which a bale is sticky can vary over time. These issues
will be dealt with at a later time.

Further, the selection of a "Reference Method" and
development of a definition of stickiness will not in-
hibit the development of better stickiness testing meth-
ods in the future. The development of calibration
materials and definitions of stickiness are just the first
steps in a process to fully tackle the issues of sticki-
ness measurement, and a series of separate research
projects may be needed, including work on the sources
and causes of stickiness. For this, the ICCTM Steering
Committee will help to seek funding for running these
projects in the long-run.

How spinners can achieve the critical balance
between input and output

Spinning mills today are expected to transformin-
coming raw material that fluctuates in quality and
cost into a consistent yarn that exactly meets the
needs of customers. This difference between input
and output is the critical balance which determines
customer satisfaction, market reputation and
ultimately the mill's own profitability - and ideally
this balance is optimized by a sophisticated system.

Total Testing Center:
The power to manage quality and
productivity throughout the mill

P_UT6_7877_2
One of the challenges for spinners today is the cost of
failure to manage quality at each stage of production,
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and especially of preventing 'good' material being
wasted. This can be huge, running into hundreds of
thousands of dollars per year. Yet, besides the savings,
the opportunities arising from proper management of
the mill with quality in mind are equally great - and
yet totally aligned with USTER's unique Think Quality
approach.

As an example, a typical 40,000-spindle mill might
produce 12.5 million kilos of Ne 30 combed yarn over
two years.

With conventional quality detection procedures, the
mill will be rejecting large amounts of waste - a
proportion of which could actually be perfectly usable
if the process was optimized with the full set of data.
Fiber ejected in blowroom control of foreign matter
content might produce 168 million ejections over the
two-year period. In combing, 2.9 million kilos of noil
will be generated. Additionally, the mill could expect
20 million end-breaks at ring spinning, and then still
find as many as 760 million defects needing removal
by yarn clearers in winding.

Realistic possibilities now exist for optimizing this
waste for example, blowroom ejections by 10-20%
would be feasible, comber noil by 0.5%, end-breaks in
spinning by 5 per 1,000 spindle hours and winding
splices by 5-10 per 100 km. There is a potential of a
total saving to the mill over the two years' production
of $200-250,000.

One system, covering all processes
A single quality management and control system
capable of guiding mills towards these quality and
productivity improvements might seem to spinners like
an impossible dream. In fact, the ideal begins to become
a reality, with the Total Testing Center, now available
with the new USTER®TESTER 6. The keyword is
'Total' - with the integration of laboratory and in-
production data across the entire mill. It is one solution,
with the essential multi-process coverage that enables
intelligent optimization of each department. From bale
laydown to ring spinning and winding, information
from each process stage is inter-linked to others, and
to the whole.

Connectivity across processes
The Total Testing Center aims to bring together all the
vital quality data from USTER® systems, with the
advantages increasing for the spinning mill with each
USTER® instrument connected to it.

The following are some of the possibilities:

The ring spinning process itself is the single most labor-
intensive operation in the mill, so optimization here,
for example, will bring significant benefits. The
USTER®SENTINEL monitoring system will link into
the Total Testing Center to provide analysis of the
three-way relationship between raw material, ring
spinning performance and quality data from yarn
clearers at winding. Its results will facilitate
improvements in several aspects of ring spinning
performance, including productivity, and streamlining
operative workloads for best use of labor etc.

The latest USTER®QUANTUM 3 Anniversary Edition
yarn clearers not only provide a final-stage report on
yarn quality by feeding data into the Total Testing
Center, they also link with measurements from the
USTER®TENSOJET strength tester for yarn
performance prediction.

In the laboratory, the new USTER®TESTER 6
combines data gathered through the Total Testing
Center to provide the prognosis guidance for fabric
appearance and weaving performance and additionally
predicting the level of pilling which can be expected.

USTER®TESTER 6 also provides quality comparisons,
matching yarn lots and end-uses to highlight any
differences. Using USTER®STATISTICS figures,
spinners can then check that their entire yarn production
will achieve the required quality for each application.

By linking the USTER®AFIS fiber testing instrument
to the Total Testing Center, spinners can optimize waste
in spinning preparation. This system also helps to fine-
tune production and pinpoint quality issues in other
areas, such as correcting carding and comber settings.

As described, access to the Total Testing Center, and
connecting multiple USTER® instruments to it, means
that spinners for the first time have the information
they need to take total control of their quality and
productivity. Besides adding to the capability, it gives
the confidence to make the right decisions, for sustained
profitability and satisfied customers. With more
connections to come, for the Total Testing Center the
future is just beginning.

Media contact:
Edith Aepli
Senior Manager Marketing & Communication
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: edith.aepli@uster.com
www.uster.com
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The grand success of the First World Textile Confer-
ence held in the city of Mumbai in the year 2011 and
excellent response thereafter from the technocrats,
industrialists, manufacturers, traders, educationist from
the participating countries as well as local Govt. dig-
nitaries prompted the Textile Association (India) to
take up the challenge of organizing the World Textile
Conference-2.

DAY-1, September 16, 2016
World Textile Conference-2  was organized at Mumbai,
India by the Textile Association (India) (TAI) on 16th&
17th September, 2016 at Sahara Sapphire, Mumbai with
the help of Institute of Chemical Technology (ICT) as
Knowledge Partner to deliberate upon the global theme
"World Textiles - Growth & Great Opportunities" under
the dynamic leadership of National President TAI ,
Mr.Arvind Sinha. This Conference was enthusiastically
attended by luminaries from textile and allied sectors
from about twenty countries making it truly a World
Textile Conference.

Also, members of TAI, faculty and students from ICT,
members of TITOBA, leading technocrats, industrial-
ists, manufacturers, traders and businessmen turned out
in great numbers for the WTC-2 with great expecta-
tion of being exposed to see of technological advance-
ments and knowledge in multifarious exponents of
textiles from galaxy of speakers.

The tone was appropriately set by the Chief Guest Dr.
(Mrs.) Kavita Gupta, IAS, Textile Commissioner of
India, who spoke very high of the cohesive efforts of
the textile technocrats from TAI and ICT to organize
such a mega event in the country and to nurture a
sincere thirst for global knowledge in textiles in pur-
suit of attaining excellence in the world market. She
expressed her satisfaction that there has been a pro-
gressive trends in Textiles in respect of global com-
petitiveness level from 2% in 2002 to 5% in 2015 and
was optimistic that the upward trend will continue.

While saying so, she encouraged the participants, par-
ticularly the institutions and the industry leaders to
invest in basic research, innovations and sophistica-
tion to meet global challenges in keeping with Gov-
ernment support to the extent of 60% in such
endeavours.

Mr.Ujjawal N. Uke, IAS, Principal Secretary (Textiles),
Govt. of Maharashtra stressed the need of identifying
the strengths of the Textile Industry and channelizes
available talents and resources to optimize growth in
the industry with ultimate aim of grabbing great global
opportunities.

PadmashreeDr. G. D. Jadhav was felicitated by the
National President, TAI, Mr.Arvind Sinha for being
conferred with the Honour recently by the President of
India. Speaking on the occasion, Dr.Jadhav spoke of
his allegiance to ICT Mumbai and encourage the au-
dience to be determined in achieving excellence in
Textile Industry.  Dr.Chandan Chatterjee, Representa-
tive, Govt. of Gujarat, also spoke of his rich experi-
ence with Gujarat Textile Industry and focused on the
great opportunities open to the technocrats,
industrialised and investors in Gujarat Textile Indus-
try.

Plenary Session -I
The Session was chaired by Prof. (Dr.) M. D. Teli,
Chairman, Conference Paper Committee, WTC-2 from
ICT, Mumbai. This Session included penal discussion
on the theme "Make in India and Gujarat Textile In-
dustry" in which eminent experts from the Govt. and
Industry participated. Dr.Teli introduced the panellists,
gave his opening remarks and set the ball rolling for
meaningful discussions.

Mr.Prashant Agrawal, Moderator, the panellists
Dr.Chandan Chatterjee, Mr. Mohan Kavrie, Mr. Rajiv
Gopal, Mr. B.B. Sharma and Mr. R.K. Kalia deliber-
ated upon various aspects of the theme.

They deliberated as to encourage and motivate the
industry stalwarts and Businessmen to invest in 'Make
in India' slogan of the Hon. Prime Minister. Summing
up the penal discussion, Mr.Prashant Agrawal, Mod-
erator emphasized the significance of adopting export
oriented and quality conscious approach to make in-
delible impression in the Global Market.

This Session also witnessed excellent presentations by
speakers from India and abroad.

They included Mr. Rajiv Gopal, Chief Marketing Of-
ficer, Grasin Industries Ltd. speaking on 'How to Make
Commodity in Brand- LIVA Success Story', Prof.(Dr.)

WORLD TEXTILE CONFERENCE -2
"World Textiles - Growth & Great Opportunities"

September 16 & 17, 2016
At Sahara Sapphire, Hotel Sahara Star, Mumbai, India
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(Mrs.) Jin-lian Hu from the Hongkong Polytechnic.

University speaking on 'New Paradigm for Textile
Materials: From Functionality to Intelligence 'and
Mr.Arvind Sinha, Chief Advisor and CEO, Business
Advisors Group speaking on 'Trans-Pacific Partner-
ship (TPP) '. All the speakers made valuable contribu-
tions towards the theme of the WTC-2 Conference and
aroused noticeable response from the audience. Dr.Teli
summed up   the Session bringing out the salient as-
pects of all the presentations.

Techno Commercial Session -I
The session was chaired by Dr. J. Arthur Prem, Former
IRS Officer, who gave a befitting and elaborate intro-
duction of the subject to be deliberated upon  in Penal
Discussion: II,  as well as of permanent speakers Mr.
R.D. Udeshi (Moderator),Mr.Sanjeev Saran, and
Mrs.ChandrimaChaterjee. While speaking on the sub-
ject 'How to Improve Textile Product Basket of India
and its volumes', Mr.Udeshi, representing Reliance
Industries Ltd., blended his vast knowledge of techno-
commercials of Textile Industry in India with his ex-
perience of several decades and stressed the overall
aspiration to reach greater heights in improving textile
product basket for the global market. He informed that
at present Indian Share happens to be around 10% and
that we do have the potential to enhance it further.

Mr.Sanjeev Saran, Ex-SREPTC, advocated the case
of speciality fibre products to be included in the tex-
tile basket to attract global customers, while stressing
the significance of maintaining optimum level of qual-
ity   versus large volume. For encouraging such a
thrust for the market, he suggested institutional sup-
port for global players. He also touched upon impor-
tant issue of striking joint ventures with world leaders
in common areas of interest in textile, whether it may
be apparels or yarn or fabric with the view to improve
quality consciousness and acceptability in the world.

Mrs.ChandrimaChaterjee(AEPC) drew the attention
of the technocrats and businessmen towards the textile
package announced recently by the government of India
so as to strive to achieve excellence in all the areas of
textiles. She advised that global players present for the
conference should gear up to take advantage of China's
recent trade decline in textiles as this trend has opened
up plethora of opportunities. She also short listed cer-
tain products which, in her opinion, will enhance the
scope of improving textile products in the basket.

Mr. R. D. Udeshi, Moderator, complimented the
panellist for their wonderful and valuable contribution

while enlightening the audience with significant data
which should prompt us to move forward for excel-
lence.

Thereafter Dr. J. Arthur Prem introduced Mr. B.B
Sharma, CEO/ED, Sintex Industries Ltd., who made
his presentation on the subject 'Vision of installing
one Million Spindles in Spinning'; Mr.Faruque Hassan
from Bangladesh Garment Manufactures & Exporters
Association who spoke on the subject 'Bangladesh
Emerging as Global Textile Hub' and H.E.
SautSiringoringo, Consul General of the Republic of
Indonesia in India who presented a paper on 'Current
Status of Indonesian Textile Industry in Global Sce-
nario'.

All the eminent speakers spoke of vast opportunities
available for global cooperation in spinning, apparel
designing and manufacturing, machinery etc. Dr.J.
Arthur Prem summed up the entire techno commercial
session with following salient remarks:-

1. Echoing the advice of the Chief Guest Mrs.Kavita
Gupta, IAS the session successfully reiterated the
need for increasing global trade share of India
form 5.8% to a realistic target to be chalked out
by a Core Committee to be formed soon.

2. Determined industrialists, technocrats, business-
men and investors have to rise to the occasion to
take advantage of textile package of 6000 crores
recently announced by the Hon. Prime Minister
of India.

3. Coordinated efforts have to be pursued to retain
experts in various departments of textiles migrat-
ing to other nations by providing institutional
support and advanced facilities for research and
development.

4. There is a large gap between the first and the
second in the global arena as far as textile trade
is concerned. Since China is experiencing nega-
tive growth in apparels and allied sectors, Indian
businessmen have great opportunity open to them.

5. Open invitation from countries like Bangladesh
& Indonesia announced during the session has to
be accepted on its face value. A realistic plan has
to be framed soon to strike it when it is read hot.

The session ended with Dr.J. Arthur Prem thanking
the speakers of the sessions for their incredible sug-
gestions and proposals for all out efforts to achieve
the pinnacle in the global textile market.

Technical Session -II
The session was chaired by Dr. Kim Gandhi, who is
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a Faculty member for last few decades in various UK
Universities and he is a very well-known authority for
Textile Education & Research.

Dr. Francois Boussu from France who presented the
paper on 3-D Warp Interlock Fabric: From General
Definition to Various Transportation Applications and
Dr. Sanjay Muthal, RFG Management Search spoke
on Challenges for Human Resource Management in
Global Business Strategy and after that Mr. Rajeev
Pandey presented a paper on Sportswear a Great Op-
portunity which was a eye opening presentation and
covered the topic very well and he concluded that India
has great opportunity in sportswear.

The session ended with Dr. Kim Gandhi thanking the
speakers.

DAY-2, September 17, 2016
Day-2 started with panel discussions "Africa Emerg-
ing New Textile and Apparel Hub" moderated by
Mr.Prashant Agarwal of Wazir Advisors,  Mr. Ashish
Agarwal from Arvind Ltd. All the panellists expressed
their satisfaction in spite of many odds in Africa. Most
of these units are in Ethiopia. They were substantial
detailing and it was concluded various tax incentives
and marketing incentives it is good to focus on Africa
which is also emerging as big consumer market.

GST implications in Textile Industry by
Mr.ArvindBhansali, Sr. Executive Vice President, Re-
liance Industries Ltd. Mr.Bhansali gave overall picture
of GST, how GST will benefit Textile Industry he also
expressed there are many clarifications required from
Government of India and the process is going very
fast.

He also expressed serious concerns, application of GST
on Job work, return on goods, discount offered by
various consumer companies including telecoms, this
was extraordinary presentations and audience liked it.
Mr.ShishirMankad, Forex and Its management in im-
ports and exports. Brilliant presentation and Shishir
could clarified so many doubts which people had re-
garding Forex. He also expressed various modalities
which are applicable to cover Forex. Over all presen-
tation was very nice.

Dr.Anagha V. Soocheta, Sustainable Fashion: Design,
Research and Innovation. Dr.Anagha spoke brilliantly
and explained very well Fashion and connectivity
between design research and of course innovation. She
has expressed innovation is a continuous process and
without this survival is very difficult. She gave many

examples in new trade and new work created in Tex-
tile Industry.

Panel discussion - IV has focused on Future of Indian
Cotton & Global Scenario moderated by Shri Suresh
Kotak attended by Shri M.L. Jhunjunwala, Shri Manish
Dagga, Shri Sundaramoorthy C. and Shri Hemant
Sonare. All the panellists discussed on various situa-
tion changing for cotton and how it is impacting in
Industry. Mr.HemantSonare highlighted the situation
in Vidarbha region and how the farmers are getting
disturbed. Today Cotton Industry is in a very bad shape
and mills are losing money very heavily. There have
been lot of discussions in deliberations and session
ended with the remarks of Shri Suresh Kotak.

Dr.GordanaColovic - Importance of Mapping for
Development of the Fashion Company Business
Strategy.

She mentioned in her presentation that Rapid change
of fashion trends, new fabrics and more demanding
customers impose the need for flexible production.
Mapping is a tool that helps fashion companies in the
process of strategic planning to define existing condi-
tion or the new strategy and strategic goals.

Most. Setara Begum - Surface Modification of Polya-
mide 6.6 Fabric with an Alkaline Protease - Subtilisin.
She spoke about Subtilisin treatment is feasible in
benign conditions, and grants a clean and dynamic
approach for Polyamide 6,6 (PA 6,6) modification. In
this study, the Water Contact Angle (WCA) method
Capillary Height and Moisture Regain were applied
for measuring hydrophilicity.

For characterizing the modification, the Scanning Elec-
tron Microscope (SEM), Amino Groups determination,
X-ray Photoelectron Spectrometry (XPS) were applied.
The physio-mechanical properties were studied through
Bursting strength and Fabric Hand Properties.

Braz Costa - Conductive Fibres for Sensing and Ener-
getic Applications.  He mentioned that the number of
final consumer products based on technical textiles
and garments having electronic functionalities are still
very limited given the difficulty of such technical
applications in combining added functionality, design,
comfort and affordable and viable production
costs.Therefore, theintegration of electronic compo-
nents and interactive functionalities onto and into tex-
tile structures has been widely researched and devel-
oped in the last years.

Mr.Ishtiaq Ali, - Knowledge of Law in our Business
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Life Eliminating Risk.

Mr.Ishtiaq Ali, Senior Partner of Orbit Law done a
remarkable presentation narrating details in our busi-
ness life and how to take various pre-cautions while
conducting business so that your losses are minimized.

Panel discussion - V Design Sustainability for Fu-
ture Growth
Sharad Kale - The Prospects of 3-D Textiles in Indian
Composite Industry. He spoke about the composites
with laminated textile reinforcement have become basic
ingredient in aeronautics and space sector. It is be-
cause of the high strength to weight ratio of the com-
posites. In spite of the drawbacks of laminations, the
aviation industry is using laminated composites to the
tune of 60% to 70 % of the total weight. The new
concept of 3- d weaving has added a new dimension
to composite industry.

In addition of scores of advantages, it eliminates the
problem of delamination which can be catastrophic in
aviation.

Ms. Dimple Trivedi Rajani - Process of FDI coming
into India and related laws.

Foreign Investment in an Indian Company can be in
two forms -
A] Share capital (equity and compulsorily convertible

instruments) - Foreign Direct Investment B] Commer-
cial loans and bonds (optionally and partially convert-
ible into equity) - External Commercial Borrowings

Foreign Investment Promotion Board (FIPB) is a regu-
lator of all FDI into India Automatic approval is avail-
able for investment in most sectors - certain sectors
require prior approval of FIPB whereas FDI is com-
pletely prohibited in certain other sectors. The sector-
specific policy for foreign investment is promulgated
under Foreign Exchange Management (Transfer or
Issue of Security by a Person Resident outside India)
Regulations, 2000.

Presentation was very informative.

Elliyas Mohammad - Waterless Dyeing in India
Elliyas Mohammad from Colourtex has presented a
very interesting subject which was liked by audience.

Overall Conference was very excellent and a memo-
rable. It was extraordinary with content, high profile
quality speakers from India and abroad, power packed
panel discussion, 360 Degree coverage of topics. It
was a grand international participation with more than
568 delegates from about 18 countries including Con-
sulate Generals of two countries in India. Conference
venue was lavish with excellent arrangement and was
a really a grand success.

Rotorcraft stands for Swiss Innovations in Spinning
Technology.

At ITME India 2016, Rotorcraft will again show new
developments which embody the operating principles
of all of our products:

Efficiency, Simplicity and Sustainability.
For the first time in India, a revolutionary ring spin-
ning frame will be introduced: Next Generation Spin-
ning (NGS®).

This frame meets all the requirements of a 21st cen-
tury mill. Its' features and benefits are, among others:

◆ To avoid setting errors of any kind, all setting
screws are omitted.

◆ Setting of the drafting systems is achieved by the
use of exchangeable elements in different colors.

◆ The distance between the drafting system and the
spinning ring remains constant.

◆ Bottom aprons are replaceable individually while
the frame is running.

◆ A low-pressure channel is built in between the
working elements of both sides of the frame. The
channel is large enough to fit the suction tubes as

ROTORCRAFT - Swiss Spinning Solutions
in ITME India 2016
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well as the low-pressure elements for pneumatic
compact spinning.

◆ The two sides of the frame work independently.
◆ All bearings of the working elements are sealed

for life.
◆ Ring frames with 2'000 spindles without the use

of an additional drive for bottom rollers at the
midpoint of the frame become possible.

◆ Equalized tension and evenness of yarn at a con-
stant production speed go along with either better
quality or a higher overall output.

The next generation of Compact Spinning Systems -
Green Compact (pat. pend.) - attains the yarn quality
improvements introduced by the first generation of
compacting systems, while saving 6-8 • per spindle
per year. It therefore performs considerably more eco-

nomically and sustainably compared to old generation
compacting systems.
The new top arm RT3 (pat. pend.) has been optimized
in its design and performance. It offers spinning mills
the benefit of eliminating all possible sources of oper-
ating errors.

This is achieved by adjusting settings in defined steps
using saddle inserts of different color; literally in a
few seconds.

Rotorcraft looks forward to welcoming an international
audience to our ITME India booth H1b A5.

For more details contact:
Mr. Frank Gossmann, Rotorcraft AG
frank.gossmann@oe-rotorcraft.com

Biancoshowing eco-clean washing line 'Happy
Scour' for MMF & elastomer fabrics at ITME India

◆ BiancoHappy Scour eco-clean washing line re-
moves enzymatic residuals

◆ Especially developed for fabrics produced from
synthetic or elastomer fibres

◆ Printed or dyed fabrics appear uniform, compact
and with a soft handle

◆ Happy Scour process offers best recipe in terms
of performance and cost saving.

Italian specialist of fabric finishing machinery,
BiancoS.p.A is displaying the BiancoHappy Scour®,
an advanced and eco-clean washing line to remove
weaving oils with reduced economic and environmen-
tal impact at the upcoming ITME India in hall H5,
stall A6 B5.

Bianco showing eco-clean washing line
Happy Scour at ITME India

With the BiancoHappy Scour®, it is now possible to
obtain excellent quality fabrics at much lower costs
than those incurred in traditional washing.

BiancoHappy Scour® has been especially developed
for the finishing of knittedor woven fabrics made from
synthetic fibre or elastomer, which are the most sen-
sitive to shrinkage and have got the highest oil con-
tent. This technology can be successfully applied on
all kinds of fabrics, which need to be washed before
heat setting.

The Bianco Happy Scour® is mounted in front of a
stenter andwhen combined with a traditional squeez-
ing padder, allows continuous in-line preparation and
fabrics are produced in a way, so donot need washing
before dyeing.

BiancoHappy Scour® utilises a speciality chemical
product for the scouring of oils, expressly developed
for this purpose, which contains natural water-soluble
compound; cleaning agent; dispersing agent and lastly
a sequestering agent.The technology guarantees an
absolutely tensionless process and furthermore the
special treatment in the washing tank with nozzles,
helps create a gentle and effective relaxation for the
fabrics.

By using this Biancomachine, there is no smoke at the
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stenter's entry and exit and after heat setting, fabrics
scoured with BiancoHappy Scour®, also have a soft
and natural handle, as all the oils are removed before
the fabrics enters the stenter and do not get burnt into
the fabric.When using conventional technologies, the
smell of knitting oils inside untreated fabric is unmis-
takable, but when processing them in the BiancoHappy
Scour®,this smell vanishes, thus confirming that oils
have been removed.

After heat setting, the fabrics which have been scoured
in Happy Scour® will incur far less yellowing and
have a better uniform tone compared to partially
scoured fabrics, as fabrics scoured improperly will
never give a perfect dyeing result. While printed or
dyed fabrics appear uniform, compact and with a soft
handle without adding softeners, when fabrics are pro-
cessed on the Happy Scour®.

The shortening of the dyeing time, due to the absence
of fabric pre-treatment has minimal damage on
fibre;resultantly the fibre properties remain, almost
unchanged.The Happy Scour®process also guarantees

the best recipe in terms of performance and cost
saving.The consumption of water inside the washing
tank is only given by the fabrics' absorption. The sec-
ond rinsing tank gives excellent results, primarily due
to the innovative nozzles washing fabrics on both sides,
thereby leading to extremely reduced water consump-
tion in the range of 4-6 litres per kg of fabrics.

For more information please visit http://www.bianco-
spa.com/ENG/TheCompany.html
Media Contacts:
BiancoS.p.A
Andrea Pelissero
Sales Director
Tel: +39 335 720 4551
Email:a.pelissero@bianco-spa.com
Arun Rao
Founder
Taurus Communications
Ahmedabad
Cell: +91 98250-38518 / 91575-07938
Email: arun@taruruscomm.net

◆ Customized creels for applications in glass fibre,
geo grid, flat warp, monofilamentetc

◆ Rabatex Poly-Beamer offers advanced features

Polybeamer

Ahmedabad based Rabatex Industries will be show-
casing its product range for the fast growing technical
textiles sector like Poly-Beamer and customized creels

for various applications like glass fibre, geo grid, flat
warp, monofilament, etc, at ITME India exhibition in
Hall 6, Stall No. H6D8.

The Rabatex Poly-Beamer offers advanced features like
auto tension control; close loop control for speed and
tension; is fully PLC controlled; 10.4" HMI with
graphical display; pneumatic break on creel spindles;
AC motor for beam arm traverse movement; comb
assembly with width adjustment provision; comb as-
sembly oscillation movement; hydraulic beam donning/
doffing device, while also offering safetyfor donning/
doffing machine operation.

Rabatex also manufactures customized creels for tech-
nical textile applications for glass fibre, geo grid, flat
warp, monofilaments, etc. The company designs and
produces these creels as per the specifications pro-
vided by the customer.

"After having achieved success in offering latest and
innovative weaving preparatory technologies since
1962, we are now manufacturing Poly-Beamer& Un-

Rabatex showing customized creels for
technical textiles applicationsat ITME India
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rolling Creel and also customized creels for various
technical textiles applications," Mr.Haresh Panchal,
Managing Director of Rabatex Industries said.

"Our technical textiles machines and accessories are
working to the utmost satisfaction at the plants of our
customers, and we have been able to generate repeat
orders on the strength of the design of the creels, which
operate at maximum efficiency while also offering
trouble free operations," he added.

For more information please
visithttp:// www.rabatex.com/

Media Contacts:
Rabatex Industries
Mr. Haresh Patel
Sr. Sales Executive
Tel: +91 79 2290 1367 / 68 / 69 / 70
Email: patel.haresh@rabatex.com
Arun Rao
Founder
Taurus Communications
Ahmedabad
Cell: +91 98250-38518 / 91575-07938
Email: arun@taruruscomm.net

The Indian denim market is booming. In the last
five years, turnover has risen by 15 % to a volume
of USD 4.5 billion. Experts anticipate that the USD
8 billion mark will be reached by 2023.[1]
Thedevelopment of denim yarn production in In-
dia has been correspondingly dynamic, with the
Autocoro
9 being one of the motors behind this growth.

With a market share of over 90 %, the Autocoro plays
a major role in the growth and value added in the
Indiantextile industry. Developed by Schlafhorst, this
innovation has revolutionised rotor spinning mills in
India andset entirely new standards in productivity and
efficiency thanks to the individual spinning position
drive.

Sudarshan, the largest Autocoro 8 spinning mill in India,
features the latest Autocoro technology

Autocoro 9, a motor powering
the Indian denim boom

Sudarshan Jeans Pvt. Ltd. is one of the biggest denim
manufacturers in India and is also the largest
Indiabasedcustomer for the Autocoro 8 and Autocoro
9 made by the German textile machinery
manufacturerSchlafhorst. No Indian company operates
more Autocoro rotor spinning machines from the lat-
est Autocorogeneration than the market leader from
Kolhapur in the Indian state of Maharashtra. Sudarshan
has alreadyenjoyed many years of highly successful
production with the Autocoro 8.

The outstanding extra advantagesprovided by the new
Autocoro 9, which was exhibited at ITMA 2015 in
Milan, immediately convincedSudarshan to invest in
this model.

13 Autocoro 8 and 9 machines with a total of 6,528
spinning positions are now in operation at two
plantsaround the clock, producing cotton yarns with
counts between Ne 4.5 and Ne 20 that are
predominantlyintended for downstream processing
within the company. The annual production of
Sudarshan Jeans has risento more than 70 million
metres of denim and terry cloth, of which 80 % is
exported around the world by thecompany.

'Value for money': strategy for success
The family company, which was founded in 2003 and
has a rich tradition, pursues a philosophy of 'value
formoney'. With unrivalled dedication and excellence
on all levels of the textile value creation chain,
SudarshanJeans offers its customers the best possible
value for their money.
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What does this global player find so fascinating
about the new Autocoro?
"Our market is characterised by intense competition.
The new Autocoro 9 ensures that we are even
betterplaced to implement our company philosophy of
'value for money' while also attaining maximum
productivityand efficiency in operation," says
Mr.Sudarshan Bansal, Chairman and Managing Direc-
tor of the company.

A decisive reason why the new Autocoro has the edge
when it comes to productivity is its individual
spinningposition drive, which breaks through the sys-
tem-related limits associated with conventional drives.
Whether interms of productivity, efficiency, flexibility
or energy consumption, the new Autocoro once again
sets recordsand therefore establishes a new benchmark
in open-end rotor spinning technology. These advan-
tages havealso revolutionised the production of denim
yarns at Sudarshan Jeans.

More efficient than ever
"With its innovative individual spinning position drive
and superlative efficiency, the new Autocoro
technologyhas raised our productivity to new record
highs," notes Director Gautam Bansal. "Operating with
minimuminfrastructure and the lowest levels of energy
consumption, we are now more productive than ever."

The individual spinning position drive enables higher
rotor speeds while consuming less energy per
kilogramof yarn than conventional rotor spinning tech-
nology featuring belt drives. "At these rotor speeds,
we aretherefore able to make full use of the raw ma-
terial within the limits of textile technology in order to
increaseproductivity. The new Autocoro always guar-
antees top quality and maximum energy efficiency,"
says GeneralManager Mr. Shankar Khot.

The first Autocoro 9 in India went to T.C. Spinners
The Indian textile industry has already made consis-
tent use of the innovative Autocoro 8 technology
overrecent years in order to achieve above-average
growth and profitable margins. It is therefore no sur-
prise thatone of the first Autocoro 9 machines was
supplied to an Indian company. The Indian quality
spinning mill T.C.Spinners, based in Chandigarh in
the district of Mohali, ordered the Autocoro 9 - the
latest Autocoro generation- at ITMA 2015 in Milan.

T.C. Spinners was founded in 2006 and primarily pro-
duces weaving and knitting yarns that are made from

100% cotton and feature counts from Ne 10 to Ne 40,
as well as polyester yarns. The family-run company
employsa total of 350 staff and boasts a total produc-
tion capacity of around 50,000 spinning positions.

Autocoro 9 put through its paces
The new flagship of the German textile machinery
manufacturer Schlafhorst entered operation in 2016.
TheAutocoro 9, which delivers a further significant
boost to production with its 720 spinning positions,
has beenwell and truly put through its paces by T.C.
Spinners in the course of everyday operations since
then - and ithas been an uninterrupted success.

The Autocoro 9 sets new records in energy consump-
tion, productivity, efficiency, ease of operation and
quality.The energy consumption is up to 25 % lower,
with spinning costs falling by as much as 19 %. This
makes iteven more efficient to perform high-speed
production at the technological spinning limit of the
material. It evenhelps reduce personnel requirements,
thanks to a 60 % reduction in maintenance input. All
of this opens upnew opportunities in the fiercely com-
petitive market for denim yarns.

Constant efficiency of over 95 % even for medium-
fine yarns
T.C. Spinners is particularly impressed by the effi-
ciency of the new Autocoro 9. "With the super-long
Autocoro9, we are continuously able to achieve over
95 % efficiency - even for medium-fine yarns," says
ManagingDirector Mr. DhuruvSatia. "This has ex-
ceeded all our expectations."

This sensational result is made possible by the indi-
vidual spinning position technology: unlike with
centraldrives, this can be used to perfectly tailor the
automation to the machine length. T.C. Spinners, which
operatesan especially long Autocoro 9 with 720 spin-
ning positions, knows how to make particularly effi-
cient use ofthese advantages.

"T.C. Spinners produces a wide range of top-quality
yarns. As a result, we also value the high flexibility
offeredby the individual spinning position drive, which
enables economical production even in the context of
frequentlot changes. The new Autocoro 9 now offers
us even greater utilisation of space, higher productiv-
ity and higherenergy efficiency," states Mr.
DhuruvSatia.
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Ready for the future with the Autocoro 9
This advantage in terms of efficiency ensures that T.C.
Spinners is ideally prepared for the future. No-
oneknows whether the growth forecasts made by the
experts will prove to be accurate, nor can anyone say
howmuch the competition will intensify. However, as
T.C. Spinners is equipped with the latest Autocoro
generationin the form of the groundbreaking Autocoro
9, it will be able to respond to all market requirements
withconfidence and successfully capitalise on all mar-
ket opportunities.

Media contact
Waltraud Jansen
Expert Communication Rotor Spinning
Schlafhorst, Zweigniederlassung der
Saurer Germany GmbH & Co. KG
Carlstrasse 60
52531 Übach-Palenberg, Germany
T: + 49 2451 905 2194 waltraud.jansen@saurer.com
www.saurer.com

January 1, 2017 brings change to the management
of the devel-opment division within the Oerlikon
Manmade Fibers segment. Dr.-Ing. Dr. h.c. (Uni-
versity of Technology Chernihiv) Klaus Schäfer is
finally retiring from the company as planned. His
suc-cessor is Jochen Adler, who has headed up the
Development Project Management at the manmade
fiber systems market leader for the past 10 years.

Jochen Adler (lefts) takes over from
Dr.-Ing. Dr. h.c. (University of Technology Chernihiv)

Klaus Schäfer after more than 30 years as the Oerlikon
Manmade Fibers segment Head of Development.

The 45-year-old machine construction graduate engi-
neer (FH) has worked in various areas of Research &
Development at OerlikonBarmag, where he was most
recently responsible for the Development Pro-ject
Management for the OerlikonBarmag and
OerlikonNeumag brands. "As a result of his work as
Head of Development Project Management, Jochen

Oerlikon Manmade Fibers segment has
new Head of Development

Jochen Adler takes over from Dr. Klaus Schäfer

Adler is the natural successor to Dr. Schäfer. Dr. Schäfer
has decisively shaped the company over his more than
30 years with Oerlikon. His devel-opment work has
been decisive in establishing us as a technology leader
within the market; something that we continue to ben-
efit from", commented CEO Georg Stausberg, thank-
ing the departing Chief Technology Officer for his
commitment to the enterprise.

For over 30 years, Dr. Klaus Schäfer headed up the
development division at OerlikonBarmag and later also
OerlikonNeumag. It was under his leadership that such
ground-breaking technologies as the EvoQuench ra-
dial quenching system, the WINGS winder for POY
and FDY filaments and the Sytec One BCF system for
polyester recycling applications were developed. The
honorary IPA Kiev professor will remain a member of
the board for the BarmagBrückner Engineering (BBE)
joint venture in Remscheid.

For further information:
Susanne Beyer
Marketing, Corporate Communications &
Public Affairs
Tel. +49 2191 67-1526
Fax +49 2191 67-70 1526
susanne.beyer@oerlikon.com André Wissenberg
Marketing, Corporate Communications &
Public Affairs
Tel. +49 2191 67-2331
Fax +49 2191 67-70 2331
andré.wissenberg@oerlikon.com
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Perfect Exhibits New Product 1st time
in the World at India ITME 2016.

Perfect Group has its own R & D Centre, that manu-
factures world class Roll Shop Equipments and entire
gamut of Card Room Service Equipments as well for
assisting in producing high quality cotton, synthetic
blend yarns. Our fully Automatic Cots Buffing Ma-
chine is well appreciated by the spun yarn spinning
industry. Several International Patent have been done
for its effective Automation and being world fastest.
Thanks to the advanced Electro Pneumatic, PLC, User
friendly touch screen controls. Save major skilled
labour work timing. Enhance the precise quality of
buffing adding feather to our automation skill in equip-
ments and machinery.

Automatic Cot Grinding ACG 600-8T

◆ Continuous working of machines for 90 minutes,
without any manual intervention.

◆ Specially designed trolley for Top rollers. Trolley
can be directly docked onto the Grinding Ma-
chine.

◆ Output of up to 550 Top Rollers per hour
◆  Excellent Surface finish, Ra < 0.5 ?mm
◆ Integrated auto dressing of grinding stone

Automatic Assembly/Disassembly System ADS 200

◆ Automation in Assembling & Dismantling com-
pact Top rollers Holders.

◆ For grinding Top rollers of Compact spinning,
the Top rollers are required to be taken out from
their respective holders & re-assemble the same
after grinding.

◆   No damage to expensive spinning     components
◆ Can execute the work without fatigue / boredom.
◆ Capacity 200 sets per hour

Flat Clipping Machine, model PFC4 is a fully auto-
matic PLC controlled machine. Pneumatic cylinders
used for all action. Top pressing & clipping to the flat
is simultaneous operation, ensures highest precision of
clipping with respect to straightness of the flat bars.
Quick & easy programmable for different make of
card's flats

The group has already made the mark & emerged out
as one of the leading technology solution provider for
the textile waste management for opening of soft waste,
hard waste, fabric clips & rag waste helping for green
textile recycling. The group supply machinery for
cotton and synthetic fibre preparatory processing.

Perfect can offer full range of Blow room machinery.
Card 1000 series has largest carding area of 2.91 square
meters. There are 37 flats in working. Single or triple
Licker-in to suit any type of material to suit any type
of material to be processed.

Perfect manufacture and supply world class Over Head
Travelling Cleaner for spinning & weaving machinery
in collaboration with Magitex, Italy. The Perfect
Magitex OHTC ensure minimum 10 % power saving
as compared to any other makes of OHTC.
Perfect is also offer Bonino, Italy, HDB range of
machinery for recycling, opening & blending, non
woves, air web forms, sanitary & Wollen.
Visit Us : Hall No.1, Satll No. D4

Contact:
Perfect Engineering Corparation,
Plot No. 509, Odhav GIDC, Odhav,
Ahmedabad - 382 - 415 INDIA
Email : sales@perfectequipments.com
Tel.: 079-22871615 /22890895
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1050 Exhibitors, 38 Countries, 17 Chapters, 11 Exhib-
iting Halls, 24 Product Launches over 6 days period of
exhibition makes India ITME-2016 the largest and apex
exhibition for Textile machinery and Technology in
India and one of the most awaited business event for
the textile industry members.

State of Gujarat and State of Karnataka, two key states
in India having strong presence of Textile industry are
participating in this event as state partners. This once
in 4 year mega event is also supported by Department
of Heavy Industry, Govt. of India, Textile Ministry,
Government of India and Government of Maharashtra
as State Partner making it the most important platform
for the government officials and the industry members
to interact and work together. This is the only Textile
Engineering exhibition having such a strong presence
and participation from the State & Central govern-
ments whereby idea of "Make in India"in textile engi-
neering segment shall be promoted to the visiting for-
eign business visitors and also propagate government
schemes and incentives for the textile industry in In-
dia.

India ITME-2016 received goodwill messages from
President of India, Hon'ble Prime Minister, Hon'ble
Chief Minister of Maharashtra, Hon'ble Textile Minis-
ter of state of Gujarat and State of Karnataka, Textile
Ministry, Dept. of Heavy Industry, Bureau of Indian
Standard (BIS),Govt. of India indicating the interest
and importance of this international event for our
Country at the government levels as well.

India ITME Society is 4 decade old nonprofit organi-
zation with a vision to support the industry through
exhibitions facilitating investments and joint ventures
and technology transfer. Foreign & domestic business
visitors, Academicians, Research Scholars, Govt. offi-
cials from neighboring regions such as Philippians,
Myanmar, Bangladesh, Srilanka, Iran, Turkey, Brazil,
Indonesia, Poland, Malaysia, Kenya, Ethiopia, Egypt
is visiting India ITME and looking at India as an
opportunity for business & investment.  India is not
only a strong market but also is explored as a hub for
training and skill development by many neighboring

Countries in the field of Textile & Textile Engineer-
ing.

We have senior officials from Universities in
Bangladesh, Philippians, Myanmar, Ethiopia etc.
visiting.India ITME-2016 to interact and meet with
Indian educational institutions & Technology and gradu-
ate students/ faculty exchange program. We have very
strong presence & participation from prestigious insti-
tutes in India & overseas such as The Technological
Institute of Textile & Sciences, Bhiwani (TIT), DKTE
Society's Textile & Engineering Institute, Ichalkaranji,
Institute of Chemical Technology, Mumbai (ICT), The
Textile Institute of UK , National Institute of Fashion
Technology (NIFT), & design from MIT Institute.

India being one of the emerging economies, the de-
mand for textile machinery is growing. The growth of
industry is based on increasing demand of textile &
apparel market in India.  The textile sector is one of
the largest contribution to India's exports with approxi-
mately 11% of total exports. India's overall textile
exports during F.Y.2015-2016 stood at US$ 40
billion&the industry is expected to reach US$223 bil-
lion by 2021.

The industry being the second largest employer after
agriculture it is utmost necessary that Indian textile
machine manufacturing industry has to strengthen its
base for quality output accepted at international level.
India is now developing in multifolds in most of the
sectors specially in the spinning machinery manufac-
turing segments.This once in 4 year mega exhibition is
a trend setter and gateway to new customers in urban
Indian market as well as in the rural market.  All the
major machinery manufacturers from across the world
areconverging under one roof at India ITME-2016.

However, India ITME-2016 is not just about business.
It is also about creating a platform for the students and
the craftsman of our Country to showcase their talent
and creativity to the world. Amidst whirring of the
modern machineries,"Weavers of Maharashtra" shall
display the magic of creating beautiful weavers
ofHIMROO,PAITHANI, BLOCK PRINTING, TIE

INDIA INTERNATIONAL TEXTILE
MACHINERY EXHIBITIONS SOCIETY

Path Breaking confluence of Global Textile Technology
& Engineering at 10th India ITME-2016
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Guest lecture by Alumni

Department of Textile has organized guest lecture of
Mr.Rajeev Sinha on 16th Nov 2016 for final year stu-
dents. Mr.Rajeev Sinha is the alumni of the depart-
ment pass out in 2011 & presently working as Execu-
tive at Raymond Vapi. He explained about the worsted
process & shared his experience with the students. He
has given also the interview tips to the students. A
brief introduction & vote of thanks given by Mr. Ajay
Shankar Joshi.

Campus Placement Drive of VOLTAS Limited

It provides great pleasure to report that Department of
Textile Technology had initiated its placement activity
for 2017 batch with VOLTAS Ltd. This time Voltas
Limited had conducted a pool campus for textile stu-
dents, In that Students from MLV College, Bhilwara,
Rajasthan were participated The company had con-
ducted online test, group discussion & personal inter-
view and selected 4 students from SVITS as Graduate
Engineer Trainees (GET) for their Textile Machinery
Division (TMD). The pay package offered by the com-
pany is Rs. 3.5 lac per annum.

Name of students are:
1. Mr.JitendraRathore, 2. Mr. Udayveer Singh, 3. Mr.
AkshaySethi and 4. Mr. GaganDubey

Industrial Visit at Indra Export Pvt. Ltd., RAU,
Indore

Department of Textile has arranged mill visit at Indira
Export Pvt Ltd Rau for textile students. Total 37 stu-
dents (20 students from 4thyr and 17 from 3rdyr) and
two faculty Mr. Pavan Kr Gupta &MsReenaKumrawat
and one staff Mr. Rajkumar Sharma visited the above
garment industry. They also discussed with
M.rSharadTulsen(MD) & he suggested following top-
ics
A) Use of time and motion study to increase the

production of their plant.
B) To monitoring the quality during production/ real

time working.
He also ensure that if there will be any requirement to
his company he will pick up interested students from
final year.

Industrial Visit at SPENTEX Industries Limited,
Pithampur

Shri Vaishnav Institute of Technology And Science, Indore
Activities of Department of Textile
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We have visited yarn spinning Industry "SPENTEX
Industries Limited, Pithampur(CLS Group) on 11th
November 2016. Total 37 students along with two
faculty Mrs. Yogita Agrawal, Mr. Rajesh Dhore and
one lab staff Mr. Viren Singh.

Students visited unit number two for cotton yarn spin-
ning section in mill and understand various machines
required in yarn spinning department also understand
flow of material through various machines in depart-
ment.
Also visited SQC department and packing department
to understand quality control related problems.

Campus Placement Drive of RAYMOND Limited

It provides great pleasure to report that Department of
Textile Technology had initiated its placement activity
for 2017 batch with RAYMOND Ltd. The company
had conducted test, group discussion & personal inter-
view and selected 3 students from SVITS as Graduate
Engineer Trainees (GET). The pay package offered by
the company is Rs. 3.2 lac per annum.

Name of students are:
1. Mr. ShivamBakri, 2. Ms.Manisha Trivedi and 3.
Ms.RashmitaNayar
Industrial visit to Raymond Ltd. Jalgaon
(Maharashtra)

On 6th and 7th Oct 2016, the Department of Textile
Technology, SVITS had organized an industrial visit
for students of the final year who were accompanied
by three of the faculties, Prof.Ajay Shankar Joshi, Prof.
ShyamBarhanpurkar& Prof. ReenaKumravat and two
staff members, Mr.Rajkumar Sharma and
Mr.RamnathYadav of the department. The visit was to
the Raymond Ltd. plant, situated in Jalgaon,
Maharashtra. The plant is equipped with the latest
worsted spinning machines.

The visit started with the Combing Unit, raw material
for which comes from Raymond Chindwara plant in
the form of scoured wool the process further followed
by visit of Dyeing, Recombing, Gilling+Roving, Ring
spinning, Post Spinning, Weaving department. Students
were amazed about the working at Raymond.

One day seminar on "Fiber to Fabric-Worsted pro-
cess"

Department of Textile Technology has organized one
day seminar on "Fiber-Fabric-Worsted process" by Mr.
VinodPadmanabhan, works director, Raymond
Chindwada along with his team member on 18th No-
vember 2016.
Mr. Padmanabhan presented seminar on "Fiber-Fab-
ric-Worsted process" in auditorium which is attained
by around 100 students from textile department from
all classes along with all faculty members of textile
department.

During the seminar Mr. Padmanabhan shows the video
and also discuss the day to technical's problems oc-
curred in the industry. He also explained the entire
process of worsted process including fiber selection to
fabric manufacturing. At last, students had asked their
technical queries during question answer session. That
event was organized under industry-institute interac-
tion program between Raymond & our institute/de-
partment.
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Only with a single aim of focussing light on friends,
colleagues and peers, these stars of The synthetic and
Art Silk Mills Research Association (SASMIRA), an
organization representing 30,000 plus strong commu-
nity of Textile Engineers, majority of them as leaders
in their respective fieldswho areentrepreneurs and pro-
fessionals and have created a mark in their domain at
different positions in the textile value chain, have
chosen to join hands and become the driving force to
promote textiles education in the country.

Under the mentorship of the principal of SASMIRA,
Mr. Andhorikar to the active committee members who
are the chosen front -runners of this drive. Started in
the month of October this association has been able to
bring together the ex-students of different batches
across the world and it keeps continuing and growing
everyday. At the moment it is solely funded by the
alumni membership drive and plans various activities
for the college students and teachers.

In order to stimulate the potential of the talented alumni
members, SAF will be conducting different activities
and events, the attendee alumni members will be able
to interact with all the industry professionals under the
same roof, creating different opportunities and alli-
ances.

Starting with the 2 most important events ITME in
December at the Bombay Exhibition Centre and
Heimtextil Frankfurt, SAF committee will create a
platform for all the members to connect and network
with their fellow alumni. The only string that attaches
these individuals is their compassion and gratitude
towards the institute. Mr. Mahesh Bapat the secretory
of SAF feels emotional while stating "Life gives us
brief moments with one another, when we were study-
ing together we never knew how far our destiny will
take us. But today after so many years when we get an
opportunity to cherish those dreams it always becomes

SASMIRA ALUMNI FOUNDATION are the stars, shine light
on the India's textile community.

a bigger pictures when you can share with those who
were part of your development".
Some of the most important functions of SAF are

◆ To create a forum where Alumni can contact each
other for better career possibilities.

◆ To organize get-togethers where alumni can meet
and create network with each other.

◆ To create a platform where alumni can help col-
lege students by providing them financial sup-
port, career guidance, job opportunities, etc.

◆ To organize social activities like: Blood donation
camps, cluster up-liftment through different ini-
tiatives etc.

◆ Other than the above mentioned, Thriving Alumni
is always ready to render any possible help to
students, faculty, or others connected directly or
indirectly to the college.

Even today, textiles sector is one of the largest con-
tributors and employers in India. It employs about 40
million workers and 60 million indirectly. This is the
only sector which involves the entire value chain of
skillful led employees from a spinners to designers. Its
legacy of over 150 years brings huge gamut of oppor-
tunities together.

The alumni members are of the strong belief that this
initiative can create an impact on the development and
enhancement of the network for building huge oppor-
tunities to each and every members of this fraternity.
SAF believes that alumni members are drops of this
huge gamut of textiles and the force that can be cre-
ated with bringing them together can be parallel to
strength beyond exception.

For any further detail you can log onto
www.sasmiraaf.com
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China will have great gains from the Presidency of
Donald Trump
China has been a very favorable topic for U.S. politi-
cians for last three decades, and the 2016 election was
no exception. Former U.S. Secretary of State Hillary
Clinton repeatedly promised to stand up to China and
hold it accountable to international trade rules, but the
exact wording of her statements usually left her enough
room to avoid action if necessary. However, President-
elect Donald Trump's anti-trade, anti-China rhetoric,
however, unambiguously bound him to decisive ac-
tion.

China has been a very favorable topic for U.S. politi-
cians for last three decades,and the 2016 election was
no exception. Former U.S. Secretary of State Hillary
Clinton repeatedly promised to stand up to China and
hold it accountable to international trade rules, but the
exact wording of her statements usually left her enough
room to avoid action if necessary. However, President-
elect Donald Trump's anti-trade, anti-China rhetoric,
however, unambiguously bound him to decisive ac-
tion.

Now since he will be in White House very soon, he
has to take tough decisions to fulfill his commitments
made during Presidential campaign.  Trump will have
to thoroughly discuss and plan these implementations
has he will come to know now facts of various matters
which he has been discussing during the campaign and
he will find a difficult to keep many promises made
during campaign. With Republicans in control of both
the Senate and the House of Representatives, he won't
be able to blame Congress if he fails to deliver. In fact,

This May Interest You!!!
President elect Donald Trump & Business with China

Compiled by Arvind Sinha

he could make good on most of his promises on trade
and China through executive action, without Congres-
sional approval. U.S. President Barack Obama's pen-
chant for governing by executive order means that many
of his initiatives can be reversed with the stroke of a
pen. Expect a quick end, for example, to U.S.-Chinese
cooperation on climate change.

At the very beginning of his campaign, Trump pledged
to label China a currency manipulator on day one in
office. Trump has also vowed to take legal action
against Beijing (domestically and at the World Trade
Organization) and to slap punitive tariffs on China if
it does not stop its illegal activities. Not much wiggle
room there.

On top of all this is Trump's pledge to scrap the Trans-
Pacific Partnership, Obama's flagship trade, investment,
and intellectual property deal. In theory, the TPP should
attract broad support from the U.S. political establish-
ment. In practice, it has become politically toxic. Pri-
marily a tool for spreading U.S. interests abroad, Trump
has portrayed it as a Trojan horse for foreign-and ul-
timately Chinese-influence.

Those were the campaign promises. What is the real-
ity? President Trump's China policy is likely to be
much less aggressive than candidate Trump's. His lan-
guage may not have been as carefully chosen as
Clinton's, but his stance is not as extreme as it may
appear. China probably has little to fear from Trump.
And it may even stand to gain.

Trump has loudly, repeatedly, and unequivocally prom-
ised to instruct his secretary of the treasury to label
China a currency manipulator on day one of his presi-
dency. There is little reason to doubt his commitment
to do so. Everyone knows that China is a currency
manipulator and has been for the last 40 years. All
countries take actions to manage their currencies, but
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China is more overt about it than most. Diplomatic
politesse is the only reason China has dodged the label
for so long.

The problem for Trump is that these days, China is
more likely to be manipulating its currency up. Most
countries accused of currency manipulation are accused
of doing the opposite: a weak currency boosts export
competitiveness. In fact, of the six countries on the
U.S. Treasury Department's currency manipulation
watch list, five are depressing the values of their cur-
rencies.
By contrast, China has intervened heavily in foreign
currency markets to prevent a rapid RMB deprecia-
tion, according to a recent U.S.  Treasury Department
report.
The communiqué goes on to note that over the last
year China has "sold more than $570 billion in foreign
currency assets to prevent more rapid RMB deprecia-
tion." That represents an enormous market interven-
tion to keep the RMB strong-and make Chinese ex-
ports less competitive.

China has not been manipulating its currency as a gift
to U.S. exporters. It has been intervening to gain ac-
cession to the International Monetary Fund's global
benchmark basket of currencies and to put a lid on the
massive capital flight of late 2015 and early 2016. So
although China clearly is a currency manipulator, and
Trump's Treasury Department might label it as such,
the only realistic remedy would be for Washington to
continue monitoring China. Right now, Beijing's ac-
tions are helping U.S. exporters, not hurting them.

TRADE AND RETRIBUTION
Trump's threat to start a trade war with China is a
more serious concern. Here the issue is big steel. Steel
is a politically sensitive topic in Midwestern states
such as Indiana, Michigan, and Ohio-states that pro-
pelled Trump to the presidency. With an eye to 2020,
Trump can ill afford to be seen as weak on steel.

But widespread media panic over the possibility that

Trump will place tariffs on Chinese steel is largely
overblown. The United States routinely slaps punitive
tariffs on Chinese exports. For example, in May the
Obama administration hit China with tariffs of 451
percent for corrosion-resistant steel and 522 percent
for flat-rolled steel. Chinese tires, chemicals, and other
products also face heavy anti-dumping duties. The
global economy has not ground to a halt.

Given extensive Chinese state intervention in its steel
industry (which is largely state-owned), U.S. trade
protection against Chinese steel is inevitable. The
question isn't whether to act; it is about how much
action to take. The prior existence of relatively
uncontroversial Obama administration tariffs in the
range of 500 percent doesn't offer much room for
concern about Trump's future actions on steel.

Some of Trump's vaguer statements on the campaign
trail-for example, that all Chinese exports enjoy unfair
trade subsidies of anywhere from 20 to 45 percent-do
not bind him to slapping indiscriminate tariffs on all
Chinese-made goods. In any case, Trump's allegations
of unfair competition are probably true. Labor and
environmental standards in China are atrocious, and
state subsidies are rife.

But tariffs are unlikely in industries where there are
no major U.S. competitors for Chinese imports, or
where goods are manufactured in China by U.S. com-
panies. Industries that may once have been politically
sensitive, such as electronics and footwear, no longer
are. Trump is more likely to place duties on high-value
durable goods, such as subway carriages and special-
ized construction equipment. These moves won't make
the national headlines, but they will help Trump on the
stump in 2020, when he will have to convince Mid-
western voters that he delivered on his trade promises.

A GIFT TO CHINA

China's biggest cause for cheer is that the populist turn
seems to have ended all possibility that the United
States will ratify the 12-country TPP. The agreement
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will only enter into operation if at least six of the
countries involved, constituting 85 percent of the
group's GDP, ratify it. That means without the United
States, there will be no TPP.

The TPP is highly controversial for many reasons, but
one thing is clear: it is a United States-centered trade
agreement that strongly favors U.S. interests.

On the campaign trail, Trump repeatedly warned that
if the TPP came into force, China would eventually
"enter the TPP through the back door at a later date."
He didn't seem to understand that the whole point of
the TPP is to set the rules of twenty-first century trad-
ing without input from China, then make China agree
to those rules in order to join.

Trump's unequivocal pledge to dump the TPP even
compelled Clinton, who had once called the deal "the
gold standard," to disavow it. Now the Obama admin-
istration has publicly proclaimed that it will not lobby
Congress to ratify the TPP during the lame duck ses-
sion, and Senate Majority Leader Mitch McConnell
has clearly stated that the bill will not be brought to a
vote this year.

Killing the TPP may be the one great gift that Trump
(and the rest of the dysfunctional U.S. political estab-
lishment) gives to China. When Trump set out on this
political odyssey a year and a half ago, he gave a
rambling kick-off speech in which he said over and
over again how much he loves China. He said that
China's leaders are smarter and more capable than our
own. The self-inflicted death of the TPP may just prove
him right.

Hence actions of President Donald Trump will be
watched Global Community very carefully particularly
in case of China & Iran.  China it looks stands to gain
considerably because of exist of TPP and USA may
not find easy replacement of Chinese goods because
of capacity constrains globally and nobody can match
Chinese production capacities. This has to be very
carefully watched now.

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

NEWS

New ITMF President, Mr. Jaswinder BEDI, Chairman,
ACTIF (African Cotton & Textile Industry Federation)
& Managing Director, Bedi Investments, Kenya.

On November 18, 2016 during the Annual Conference
2016 of the International Textile Manufacturers Fed-
eration (ITMF) in Jaipur/India, the Committee of
Management of the Federation elected Mr. Jaswinder
BEDI (Kenya) unanimously as the new President of
the Federation for the next two years.

Furthermore, the Committee of Management elected
Mr. Kihak SUNG (Korea Rep.) and Mr. Ruizhe SUN
(China P.R.) as Vice Presidents and reconfirmed Mr.
Peter GNÄGI (Switzerland) as ITMF Treasurer.

ITMF elects JASWINDER BEDI
as its New President

The Committee of Management elected as Non-Ex-
ecutive Board Members Messrs. Raffael CERVONE
(Brazil), John CHEH (Hong Kong, China), Muharrem
KAYHAN (Turkey), Andrew MACDONALD (Brazil),
Heinz MICHEL (Switzerland), B.K. PATODIA (India),
K.V. SRINIVASAN (India), Bassem SULTAN (Egypt)
and Loek de VRIES (Netherlands).

Mr. Tiankai WANG (China P.R.) was appointed Hon-
orary Life Member of the Federation in recognition of
his outstanding contribution to the Federation during
his six years of service as ITMF Vice President (2010-
2014) and ITMF President (2014-2016).

Visit Us On :
Website : www.textileassociationindia.org
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INDIA
IThe Textile Association (India) - Mumbai Unit
organises
International Conference on "Make in India"
Date : 01st & 2nd December, 2016
Venue : Hotel The Lalit, Mumbai, Sahar Airport Road,

Andheri (East), Mumbai - 400 059 India
Contact : Hon. Secretary

The Textile Association (India) - Mumbai Unit
Amar Villa, Behind Villa Diana, Flat No. 3,
86, College Lane, Off Gokhale Road,
Near Portuguase Church, Maher Hall,
Dadar (W), Mumbai - 400 028 India

Tel. : 91-22-2432 8044 / 2430 7702
Fax : 91-22-2430 7708
E-mail : taimumbaiunit@gmail.com, taimu@mtnl.net.in
Website : www.textileassociationindia.com

ITME 2016
The Integrated Textile & Garment Manufacturing
Technologies Showcase
Date : 03rd to 08th December, 2016
Venue : Bombay Convention & Exhibition Centre,

Goregaon (E), Mumbai, India
Contact : Executive Director

India ITME Society
1210/1211, Dalamal Tower, A wing, 12th Floor,
Plot No. 211, Nariman Point,
Mumbai- 400 021 India

Tel. : +91-022-2202 0032, 2282 8138
Fax : +91-022-2285 1578
E-mail : itme@itme-india.com
Website : www.itme@itme-india.com

4th CHINA Homelife India 2016
Date : 13th to 15th December, 2016
Venue : Hall No. 5 & 6,NSC, Goregaon (E),

Mumbai, India
Contact : Mr. Nilay Shah - Marketing Manager

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

M. : 9820660107, 9869150231
E-mail : nilay@winmark.co.in,
aditiborge.winmark@gmail.com
Website: www.chinahomelife.in

FORTHCOMING EVENTS

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

Largest International TEXTILE SOURCING SHOW
in South Asia
Indian Textile Sourcing Exhibition
Fibre/Yarns/Fabrics/ Denim/Home Textiles
Date : 16, 17 & 18th February, 2017
Venue : The Exhibition Centre, Sector 17,

Opp. Sachivalay, Gandhinagar,
Ahmedabad, India

Contact : Arvind Semlani, M.: +91-9833977743
Bhavesh Thakar,

M. : +91-9375322449
E-mail : info@ITMACH.com,

allgujaratspinnersassociation@gmail.com
Website: www.itsexhibition.com

6th Edition HOMETEX TECH EXPO - 2017 Panipat
Date : 17,18& 19thMarch, 2017
Venue : AnaajMandi, G.T. Road,

Panipat (Haryana), India
Contact : Rajesh Sinha, M.: +91-9324077881
E-mail : mktg.essential@gmail.com
Website : www.essentialtradefairs.com

ABROAD

National Seminar on GITS Certification 2016
Theme on Business Case for Sustainability with
Organic Textiles
Date : 23rd November, 2016
Venue : Radisson Blu Dhaka water Garden,

Dhaka, Bangladesh Delegate
Fee: 4,000 BDT + VAT

Contact : Sumit Gupta
Global Organic Textile Standard (GOTS)
Seminar Coordinator -
Representative in Bangladesh and India

E-mail : gupta@global-standard.org
M. : +91 9892270594

IGFE - 2017 Indian Garment N Fabric Expo - 2017
Date : 7, 8 & 9th January, 2017
Venue : Sri Lanka Exhibition & Convention Centre

12, D.R. Wijewadana Mawatha,
Colombo 10, Sri Lanka

Organiser : Value Fair N Expo
Tel. : +91-79-2547 2999, info@valuefairnexpo.com
Contact : Ballabhdas Sanwal -
M. : +91-9327008748

Jagdish Rathod -
M. : +91-8141692999
Website : www.valuefairnexpo.com
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