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ABSTRACT

Textiles, often referred to as the “second skin,” are integral to daily life, with cotton being one of the most important and
commercially significant fibers globally. It plays a crucial role in the economies of many countries, particularly in developing
regions, where it is sometimes called “white gold” due to its substantial economic contribution. Cotton, primarily used for apparel
in India, consists mainly of cellulose (88.0-96.5%) and contains smaller amounts of proteins, waxes, pectins, inorganics and other
substances. The fabric’s desirable properties, such as softness, breath ability and ease of mass production, contribute to its
dominance in the textile industry, which accounts for over half of the global market. To optimize cotton fabric for further processing,
preparatory treatments such as desizing and scouring are essential to remove impurities and enhance fabric absorbency. This
study investigates the effects of desizing and scouring on the physical properties of grey cotton fabric, focusing on geometric,
mechanical and comfort-related properties. Geometrical properties, including fabric count, weight, and thickness evaluation,
while mechanical properties such as tensile strength and elongation, along with examination of comfort properties like bending
length, flexural rigidity, moisture regain and air permeability. The results showed a non-significant increase in fabric count, a
decrease in weight and thickness in pretreated cotton fabric. In mechanical properties, there is a non-significant decrease in
tensile strength in both warp and weft directions and a non-significant increase in elongation for desized and scoured cotton
fabric. Regarding comfort properties, a non-significant decrease in bending length in both directions, a decrease in flexural
rigidity, and a non-significant decrease in moisture regain were observed for desized and scoured cotton fabric. These findings
offer valuable insights into how preparatory processes impact cotton fabric characteristics, enhancing its functionality and
suitability for the textile industry.
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INTRODUCTION 1.9%), waxes (0.4—1.2%), pectins (0.4—1.2%), inorganics
(0.7-1.6%), and other substances (0.5-8.0%) (Hsieh,

Textiles are ubiquitous in human life and are often 2007, Wakelyn et al., 2007¢). Additionally, it contains
referred to as the “second skin” due to their direct contact  poncellulosic components such as hemicellulose (1.35%)
with the human body (Shi ez al., 2019). Among natural ~ 3pd polygalacturonic acid (pectin, 0.6%), while traces of

fibers, cotton remains one of the most commercially  xylan and arabinogalactan structures remain chemically
important crops worldwide, contributing significantlyto  ynresolved (Buchert et al., 2001).

the.econ.omies. of many Qeveloping countrie's. In some Globally, cotton textiles account for more than half
regions, it is halleq as “white gold” because of its revenue-  of the textile market, driven by their comfort properties—
generating capacity (Khan et al., 2020). softness, breath ability, and safety—as well as the ease

Cotton is c.omposed predom.inantly of 9311111053 of mass production (Ibrahim et al., 2010; Ling et al.,
(88.0-96.5%), with smaller proportions of proteins (1.0— 2023). To improve fabric performance and prepare it for
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dyeing, finishing, and further processing, pre-treatment
processes such as desizing and scouring are essential.

Recent studies underline that pretreatment plays a
decisive role in determining the effectiveness of finishing
operations. Well-pretreated fabrics show superior
wettability, dye uptake, and functional finish durability,
ultimately ensuring enhanced performance and longer
service life (Ling ef al., 2023; Mehra et al., 2024). A
latest study further emphasized that effective
pretreatment directly improves the efficiency of
subsequent wet-finishing processes, making them more
resource-efficient while maintaining fabric quality (Indian
Textile Journal, 2025). This highlights that pretreatment
is not merely a preparatory step but a critical determinant
of the overall quality, appearance, and sustainability of
cotton fabric processing.

This study examines how desizing and scouring
affect the physical properties of grey cotton fabric, with
a focus on geometrical (fabric count, weight, thickness),
mechanical (tensile strength, elongation), and comfort-
related (bending length, flexural rigidity, moisture regain,
air permeability) properties.

METHODOLOGY

Selection and procurement of fabric:

For the procurement of grey cotton fabric, a small
survey was conducted in the local market of Hisar city
of Haryana and the samples were collected from different
stores. The collected grey cotton fabric samples were
screened by visual, physical and chemical tests. The
collected samples were analyzed by physical, burning and
solubility test to determine purity of cotton. Among the
screened cotton fabric samples, medium weight grey
cotton fabric was selected. Grey fabric was selected as
no finishing treatments are given to it, which makes it
more suitable for the study. The absence of an earlier
treatment on grey fabric ensures unbiased results.

Pre-treatment of the cotton fabric:

The main objective of the pre-treatment process was
to make the textile substrate ready for further processing
by removing the unnecessary inherent or added impurities
and foreign materials before imparting any finish. These
pre-treatments are necessary to secure complete wetting
and uniform absorption for successful finishing, therefore
the grey cotton fabric was subjected to preparatory
treatments including desizing and scouring.

(496)

Desizing of the fabric:

“Desizing is the process of removal of the sizing
material like starch, polyvinyl alcohol and gum acacia
which is applied to the warp yarn before weaving, to
facilitate the penetration of extract and chemicals in the
subsequent wet operations”. In this process the added
sizing material is removed either by acid or enzyme
assisted hydrolysis as presence of any sizing materials
could hinder uniform absorption of finishing.

The fabric was weighed and pre wetted prior to
immersing in the desizing bath. The fabric was then
squeezed thoroughly and desized in a solution containing
1 per cent sulphuric acid (H,SO,) with MLR 1:40 at 50°
C for 60 minutes. The fabric was then taken out and
rinsed thoroughly to get rid of starch and other residues
(Rulhania et al., 2021).

Scouring of the fabric:

Natural fibers have impurities like pectin, fats,
hemicelluloses, oils, minerals and waxes. If such materials
are not properly removed from the substrate, this will
inevitably lead to patchy or uneven absorption. These
impurities are mainly acidic in nature and can be easily
removed by hot alkaline solution. Scouring process
removes the adhered as well as added matter present on
the textile material by saponification process.

The desized fabric was initially weighed and soaked
in normal tap water. It was then introduced into the
scouring bath containing required amount of soap (1.0
%), soda ash (3.0 %) and sodium sulphite (0.5 %) on the
weight of the fabric with MLR 1:40 at boiling temperature
100° C for 60 minutes. The scoured fabric was then
washed thoroughly with water until free from any residues
and dried on a flat surface (Rulhania ef al., 2021).

Determination of preliminary (physical) properties
of the cotton fabric

The fabric’s physical properties play a vital role in
deciding the functionality of the fabric. When any fabric
is under some treatment, then it is necessary that the
physical properties are not altered much and if they do,
they should improve the quality of the fabric. In this study,
the physical properties of the grey cotton fabric samples
were tested to analyze the effect of the various pre-
treatments given to the fabric. The properties of the
controlled and pre-treated fabric samples were
determined as per the standard test method. The samples
were cut as per the template size, excluding the selvedge
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on both sides so that no warp and weft yarn were
repeated. Prior to every test, fabric samples were exposed
to standard conditions for 24 hours in Conditioning
Chamber maintaining standard test conditions i.e. relative
humidity: 65+2 per cent and temperature: 27+2° C.

Geometrical Properties

Geometrical properties of the selected grey cotton
fabric were conducted with three parameters viz., fabric
count, weight and thickness using standard test
procedures under standard test conditions. The fabric
samples were conditioned, prior to the determination of
fabric dimensions under standard test conditions i.e.
relative humidity of 65 + 2 % and a temperature of 27 +
2°C.

Fabric count:

Fabric count is “the number of warp (ends) and weft
(picks) yarns per square inch in a fabric”. Fabric count
was determined with the help of Paramount pick glass
with pointer using ASTM-D123. It was measured by
counting the number of threads per square inch in the
warp and weft directions at five different places of the
fabric. An average of five readings was taken as the
fabric count.

Fabric weight:

The weight of fabric is defined as “weight of a known
area of the material and then computing the weight per
unit area”. The samples were cut randomly from the
fabric with the help of round cutter for GSM (gram per
square meter). The weight measurements were taken
separately on the Paramount precision scale for grams
per square meter using ASTM-D 3776-90 test method.
An average of five readings was taken and weight per
unit area in grams per square meter was calculated as
fabric weight.

Fabric thickness:

“Fabric thickness is defined as the distance between
two parallel surfaces while applying a specific pressure
on the material by the pressure foot of the tester”.
Thickness of the fabric was determined by using fabric
thickness gauge (BS 2544: 1967 test method). A fabric
sample of 5"x 5" was kept on the flat anvil of the thickness
gauge, assuring no wrinkles and folds and a circular
pressure foot was pressed gently onto it from the top
under a fixed load, the contact faces of the anvil and the
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pressure foot being ground flat and set in planes parallel
to each other. The reading on the dial was recorded in
mm after the pointer on the dial meter stopped moving
further. An average of five readings was calculated as
the fabric thickness.

Mechanical properties:

Mechanical properties i.e. tensile strength and
elongation were tested to analyze the effect of finishing
treatment on mechanical properties of treated fabric.
These properties of the fabric were studied as per the
standard test methods described below :

Tensile strength:

“Tensile strength is the ability of the fabric to
withstand the load of force that it can take before failure
such as breaking. It is measured as unit of force per
cross sectional area. It is expressed as the minimum
tensile stress (force per unit area) needed to split the
material apart”.

The tensile strength of the treated and finished fabric
was calculated employing Paramount Tensile Tester using
IS 4169 test method. Template sized conditioned samples
were cut from warp and weft directions of the fabric.
Further, the samples were mounted between the jaws 10
inches apart. The instrument was started by moving the
lower and upper jaws in opposite direction till the sample
got torn. The breaking load was noted from the pointer
on the dial meter. The tensile strength was calculated
directly by observing the weight in kg displayed on the
dial meter. An average of five readings from both
directions (warp and weft) was taken.

Elongation:

“Elongation is the ability of the fabric to be stretched,
extended or lengthened”. Elongation of fabric
corresponding to tensile strength is the original length of
the sample at breaking point. Paramount Tensile Tester
was used to determine the elongation of fabric using IS
4169 test method. For finding the elongation at break,
the distance between grips at the breakdown of the test
specimen was measured on the scale against the pointer
fixed on the grips. The per cent elongation at breaking
point was calculated from the following Eq. (1):

Elongation at break (%) = Lf — % x100 (1)
i

where,

@97
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L= initial reading
L= Final reading

Comfort properties:

Properties i.e. bending length, flexural rigidity and
moisture regain were tested to find out the effect of
finishing treatment on comfort properties of treated
fabric. The comfort properties of fabric were studied as
per the standard test methods described below.

Fabric bending length:

Paramount Stiffness Tester was employed to
determine the bending length of the fabric samples using
BS 3356: 1961 test method. Template sized samples were
cut from the warp as well as weft direction and
conditioned to standard testing conditions. Both the
template and the samples were transferred to the platform
with the fabric underneath, coinciding with the zero mark
of the scale and zero line engraved on the side of the
platform. The template was moved slowly over 41.5-
degree slope along with the strip of the fabric till the top
of the specimen viewed in the mirror cut in between both
index lines. The bending length was read from the scale,
which coincided with the front edge of the top plate in
centimeter. A total of five samples were observed and
each sample was tested four times i.e. at each edge. An
average of 10 readings both in warp and weft directions
was calculated by using Eq. (2) (Sushila, 2021).

C=1x1(o) 2)

where,

C=bending length

f(0)=0.5

|=length reading on the bending meter

Flexural rigidity:

“Flexural rigidity is defined as the force required
for the bending of a non-rigid structure in one unit of
curvature or it can be defined as the resistance offered
by a structure while undergoing bending”. The area and
weight was determined for calculating the flexural rigidity.

Flexural rigidity (G) =W x C*x 9.81 x 10*mN.mm

(€)
where,
W= weight per unit area of fabric in g/m?
C=the bending length in mm
Overall flexural rigidity:
G, =G xG, 4)

(498)

where

G, - warp way flexural rigidity, and

G, weft way flexural rigidity.

In the same way bending length and flexural rigidity
of all fabric samples, were measured.

Moisture regain:

It is the percentage of the mass of water existing in
any form in the textile as compared to the dry mass of
the material, measured using the prescribed method. The
amount of moisture in a sample of material may be
expressed in terms of regain of moisture content.
‘Moisture regain is defined as the weight of water in a
material expressed as a percentage of the oven dry
weight’. The ‘oven dry weight’ is defined as ‘the constant
weight’ obtained by drying at a temperature of 105+3
°C. Moisture regain was determined using BS 1051:1964
test method. The samples of the required size were cut.
The oven was preheated for 10-15 minutes to reach the
controlled temperature and the samples were weighted
and placed in dry oven at 105+30°C for 3 hours. The
closed container was transferred to desiccator. After that,
the container and the specimen were cooled at room
temperature. The samples were weighed and an average
mean was calculated. The percentage of moisture was
calculated using the following Eq. (5):

Original weight - Oven dry weight

Moisture regain (%) = Oven dr ight
ven dry wei

x1006)

RESULTS AND DISCUSSION

Preliminary properties of the cotton fabric:

Medium weight grey cotton fabric was selected for
the study and three different parameters i.e., fabric count,
weight and thickness were evaluated. The data in Table
1showed that the fabric count of grey cotton fabric was
56 x 37 picks/sq. inch with 0.37 mm thickness and 129 g/
m? weight.

Table 1 : Preliminary properties of the cotton fabric

Properties Fabric count Fabric Fabric
(ends and weight thickness
Fabric picks/sq. inch) (g/m?) (mm)
Cotton Fabric 56 x 37 129 0.37

Effect of preparatory processes on physical
properties of grey cotton fabric

Desizing and scouring were performed to prepare
the fabric for further use, which involves the removal of
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starch and various impurities from the fabric and to make
it more absorbent for subsequent textile processing. The
pre-treated grey cotton fabric was further studied with
respect to changes in physical properties such as
geometric, mechanical and comfort properties.

Geometrical properties of cotton fabric:

Geometrical properties i.e., fabric count, weight and
thickness were tested to explore the effect of desizing
and scouring processes on the geometrical properties of
grey cotton fabric. Table 2 revealed that the fabric count
of grey cotton fabric was 56+0.44 x 37+0.44 ends and
picks per sq. inch. The fabric count of the desized and
scoured fabric increased to 57+0.44 ends and 38+0.44
picks per sq. inch. There was1.75 and 2.63 per cent
change in fabric count in warp and weft directions with
0.14 t-values, respectively. The increase in the fabric
count in warp and weft directions was found to be non-
significant.

The weight and thickness of the grey fabric was
found to decrease after desizing and scouring. The weight
of grey fabric was 131.66+1.43g/m?, which decreased
to 129.66+1.12 g/m? while thickness was initially
0.37+0.16 mm, which decreased to 0.36+0.16 mm after
pretreatment. There was -1.51 and -1.80 per cent change
in weight and thickness of the fabric with t-values of
0.16 and 0.37, respectively after desizing and scouring.
The decrease in the weight and thickness of desized and
scoured fabric was found to be non-significant.

Hence, it is clear from the data presented in Table 2
that after desizing and scouring, a non-significant increase
in fabric count, decrease in weight and thickness of

pretreated cotton fabric.

Mechanical properties of cotton fabric:

The data in Table 3 showed that tensile strength in
warp and weft directions of grey cotton fabric was
20.9+1.20 kg and 11.434+0.38 kg which decreased to
20.46+0.35 kg and 11.07+0.46 kg after desizing and
scouring fabric. It was found that there was a decrease
of -2.11 and -3.25 per cent in warp and weft direction,
with 0.40 and 0.36 t-values, respectively. The results
showed a slight decrease in tensile strength of desized
and scoured cotton fabric in warp and weft direction was
found to be non- significant.

The elongation in warp and weft directions of grey
cotton fabric was 14.88+0.45 and 21.63+0.64 per cent,
which increased to 15.3340.54 and 22.70£1.55 per cent
after the desizing and scouring treatment. Thus 2.93 and
4.74 per cent increase in values of elongation was noticed
in warp and weft directions with 0.32 t-value. The
increase in elongation in both warp and weft directions
of desized and scoured grey cotton fabric was found to
be non-significant.

Thus, results showed a non-significant decrease in
warp and weft direction in tensile strength and non-
significant increase in elongation for desized and scoured
cotton fabric.

Comfort properties of cotton fabric:

Comfort properties such as bending length, flexural
rigidity and moisture regain were tested to examine the
effect of preparatory processes on these properties of
cotton fabric.

Table 2 : Geometrical properties of desized and scoured fabric

Fabric Grey fabric Desized and Per cent t-value
Mean + S.E scoured fabric Change
Geometrical properties Mean = S.E
Fabric count Warp 56+0.44 57+0.44 1.75 0.14
(ends and picks per square inch) Weft 37+0.44 38+0.44 2.63 0.14
Weight per unit area (g/m®) 131.66+1.43 129.66+1.12 -1.51 0.16
Thickness (mm) 0.37+0.16 0.36+0.16 -1.80 0.37

**Significant at 1% level of significance, *Significant at 5% level of significance

Table 3 : Mechanical properties of desized and scoured fabric

Fabric Grey fabric Desized and scoured fabric Per cent t-value
Mechanical properties Mean + S.E Mean + S.E Change
Tensile strength (kg) Warp 20.90+1.20 20.46+0.35 -2.11 0.40
Weft 11.43+0.60 11.07+0.46 -3.25 0.36
Elongation (%) Warp 14.88+0.45 15.33+0.54 2.93 0.32
Wett 21.63+0.64 22.7041.55 4.74 0.32

**Significant at 1% level of significance, *Significant at 5% level of significance
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Table 4 : Comfort properties of desized and scoured fabric

Fabric Grey fabric Desized and scoured fabric Per cent t-values
Comfort properties Mean + S.E Mean + S.E Change
Bending length (cm) Warp 4.43+0.26 4.23+0.16 -4.33 0.33
Weft 4.87+0.29 4.73£0.34 -2.82 0.42
Flexural rigidity (mg-cm) 223.66+1.36 179.13+1.21 -19.90 2.33
Moisture regain (%) 4.90+0.08 4.76+0.067 -2.85 0.19

**Significant at 1% level of significance, *Significant at 5% level of significance

Table 4 disclosed that the bending length of grey
cotton fabric in both warp and weft directions was
4.43£0.26 cm and 4.87+0.29 cm, respectively. It was
observed that the bending length in both warp and weft
directions decreased to 4.23+0.16 cm and 4.73+0.34 cm
with -4.33 and -2.82 per cent change and 0.33 and 0.42
t-values, after desizing and scouring. The decrease in
the bending length in warp and weft direction was found
to be non-significant.

The flexural rigidity of grey cotton fabric was
recorded as 223.66+1.36 mg-cm initially, which decreased
to 179.13+1.21 mg-cm after desizing and scouring with
a decrease of -19.90 per cent and 2.33 t-values. The
results indicated that the decrease in flexural rigidity
fordesized and scoured grey cotton fabric was found to
be non-significant.

The moisture regain of grey cotton fabric was
4.90+0.08 per cent. Aditionally, it was observed that the
moisture regain decreased to 4.76+0.06 per cent after
desizing and scouring and the per cent reduction was-
2.85 with 0.19 t-value. Thus, there was non-significant
decrease in moisture regain of desized and scoured grey
cotton fabric.

Conclusions and Summary:

Pre-treatment processes such as desizing and
scouring were performed for removal of the impurities
and starch present in cotton fabric. The geometric
properties of pre-treated fabric increased after process.
The gain in fabric count in warp (1.75 %) and weft (2.63
%) directions and decrease in thickness (-1.80 %) and
weight (2.56 %) per unit area of the fabric was found to
be non-significant. The tensile strength decreased by -
2.11 per cent in warp direction and -3.25 per cent in weft
direction while increase in elongation in warp (2.93 %)
and weft (4.74 %) direction was found to be non-
significant. Decrease in bending length in warp (-4.33
%) and weft (-2.82 %) directions flexural rigidity (-19.90

%) was found to be non-significant. Moisture regain
decreased by -2.85 per cent. Hence, the changes were
found to be non-significant. Therefore, in the test results,
it was found that preparatory processes had an effect on
physical properties of cotton fabric.
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