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Finishing is the last stage of textile chemical wet processing to impart aesthetics
and functional characteristics in woven and knitted fabrics. Water repellent finishes
form a thin hydrophobic layer on the surface of the cotton fabric, which changes its
hydrophilic nature to hydrophobic. Water repellent finishes influences on the color
shades and other properties of dyed finished fabric. However, despite its significance
for the textile processing industry, the amount of color change is yet to be determined
quantitatively. In this backdrop, the present research work has been carried out to
predict the amount of color change as affected by different concentrations of water
repellent finishes and cross linkers. The results show that oil and water repellent
finishes have a significant impact on shade depth of reactive dyed fabric. These
finishes increase the K/S value in dark shades and decreases in light and medium
shades. The results show that the significant color change occur after application of
finish.
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Introduction

Cotton is a natural fiber having water loving nature due to presence
of three -OH groups in its chemical structure. These hydroxyl groups
show great affinity for water and other chemicals which has made the
processing of cotton easier. Higher moisture regain of cotton provides
the comfort to wearer.! Finishes which provide the quality of oil-water
repellency are very significant in all parts of the home and technical
textile’s market. It’s so easy to get water repellency by applying
various products like silicones, higher fatty acid groups whether the
oil repellency can only be taken with fluorocarbon polymers. This is
very interesting new development of chemical finishing. Repellent
finishes can also provide good durable press properties, easier ironing
and drying, increased resistance to all kinds of chemicals like acids
&alkali’s.?

By decreasing the surface energy of fibers, repellent properties
are attained. The purpose of the water repellent finish is to make
a fine water hating layer on the surface of fabric. This procedure
works on the principle of adhesive interaction of fiber & liquid and
inner cohesive interactions with-in the liquid.> Now, if the adhesive
attractions between the liquid and the fiber is lower than the cohesive
interactions within the liquid, the water drop will not spread over
the fabric. Fluorocarbons are the mostly used oleo-phobic and
hydrophobic finishes having the property of very low interfacial
tension towards all the chemicals.*

To get the best durability of the oil and water repellent finishes,
good fabric preparation is essential. Textile auxiliary residues let’s
say surfactants, pretreatment agents, dyeing auxiliaries and sizes
on the fabric can affect the performance of oil & water repellent
finishes, as well as the wash fastness properties.’ It is common fact
that the water repellency of fluorocarbon based finishes lowers with
continuous washing and recovers with subsequent heat treatments.
However, the reason for this lowered water repellency is not so clear,

it has been said that that flouro-alkyl groups rotate in the polymer
substrate to restrain the water loving condition during washing. Now,
the concept of easy care has been extended to include the properties
of oil and water repellency in clothing and upholstery applications.
The approach of easy care covers both the easy to clean fabrics and no
necessity to the iron clothes on everyday basis.®* On account of easy
care finishes, cross linkers play a pivoted role to increase the washing
durability of repellent finishes but it can harden the feel of fabric to
compensate which softener is added in recipe’.

Change in mechanical properties and color variations take place
when finishes are applied on the surface of dyed textile fabric. Color
change due to various finishes has remained the biggest issue for
decades. So, there is a dire need of experimentation to evaluate the
shade change after application of finish. Current research work has
been carried out to predict the shade change after application of water
replant finishes on reactive dyed woven fabric.

Materials and methods

Scoured and bleached 100% cotton plain woven fabric was used
for the experimental work as shown in Table 1. Fabric samples were
dyed by following Pad-Dry-Cure method and by using the chemicals
as given in Table 2. For the fixation of reactive dye molecules on the
surface of fabric drying was done at 1200°C for 3minutes and curing
was performed at 1600°C for 2minutes. The samples were dyed in
three different colors, i.e., red, blue and yellow. By varying the dye
concentrations dark, medium and light shades were achieved in all
three colors.

After dyeing, finishing solutions were prepared by using different
concentrations of Oil-water repellent finishes and cross linkers as
shown in Table 3. Impregnation of finish was done by setting the
rollers of padder at 75% pick up. The impregnated samples were
dried at 1000°C for 3minutes and cured at 1500°C for Sminutes that
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allowed the fixation of finish. In current research color was assessed
by through spectrophotometer (Data colour SF-600) for Shade depth
(K/S value) and the contact angle between the water and fabric surface
was measured by using Drop Shape Analysis System DSA 30.

Table | Fabric Construction

Fabric Thickness(mm) Picks/ Ends/ Fabric

type Inch Inch Weight(g/m?)
Plain

Fabric 5.4 68 136 150

Table 2 Recipe for dyeing

Chemicals Concentration
Shade depths 1.5%, 1% ,0.5%
Water 91%

Sodium Sulphate 6g

Sodium Carbonate 2g

Wetting agent 0.12g

Table 3 Different concentrations of finish and cross linker

Water repellent

Colors Shades Cross linker conc.

finish conc.
Red Light 2% 5%
Blue Medium 4% 10%
Yellow Dark

Contact angle measurement

The shape of drop that it assumes on the fabric surface is called its
wet ability. Treated fabric surface is evaluated by measuring its contact
angle towards water. Specimen is fitted on the stage to measure the
contact angle and then water drop is placed on the fabric surface. Drop
shape analysis system has optics with manual or software-controlled
zoom and standard or high speed camera, which help to capture the
picture and computer interface, give assessment of contact angle.

Shade depth measurement (Data color SF-600)

Spectrophotometer works on three basic standards a light source,
a source to direct the light on the sample and to catch the reflected
light and a spectrometer that regulates the intensity of received light
as a function of wavelength. It measures the extent of light, a sample
(liquid or solid) absorbs. Light is passed through the sample and a
detector measures the intensity of that light that passes through the
sample and smashes that detector. The ray of light consists of photons
(energy packets), and when these packets encounter an analyte
molecule (an analyte being the molecule that is under study), there’s
a chance that this analyte absorbs the energy present in photon. This
absorption consequently reduces the number of photons in the light
beam and thus reduces the intensity of that light beam.

Result and discussions
Contact angle measurements

The results of the contact angle of the samples treated with Oil
water repellent finishes and cross linkers on various shades of red,
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yellow and blue reactive dyes are depicted in Figures 1-3 respectively.
It can be seen that different concentrations of oil and water repellent
finish and cross linking agent produce different contact angle values
on all different shades of reactive dyed fabric. An increase in oil
water repellent finishes and cross linker concentrations provide
the better repellency on account of higher value of contact angle.
Contact angle value is specifically attributed to Oil Water repellent
finish concentration higher the concentration, higher will be the water
repellency. As with 2% finish and 5% cross linker the contact between
water drop and fabric surface was lesser as compared to the fabric
treated with higher concentrations 4% finish and 5% cross linker for
all reactive dyed colors and shades. The same trend was observed with
varying concentrations of oil water repellent finish 2%, 4% and 10%
cross linker. It can be observed that cross linker concentration does not
affect the contact angle measurements significantly as it only plays its
role to enhance the durability and performance of oil-water repellent
finish Moreover, different dyes concentrations also ineffectual on
repellency of fabric. So, it is only affected by the concentration of
repellent finish.
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Shade depth

The graphical representation of shade depth at different
concentrations of reactive dye and finishes is given in Figures 4-6.
Comparison of shade depth values before and after application of Oil
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water repellent finish and cross linker indicates that shade depth value
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Figure 3 Contact Angle for Reactive Blue. change of fabric assists the producers to arrange the chemical
formulations. This will allow a producer to make an informed
5% (ros.Conc 9 10% CrosConc decision that will account for the required shade of the fabric at the
10- best finish usage. In this study, shade change of reactive dyed fabric
0. after application of oil water repellent finish was evaluated. Results
. proved that by application of finish oil and water repellency can be

achieved successfully. However, finishes cause the change in shade
depth of different primary colors. It increases the K/S value in dark
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3' 6 shades and reduces in light and medium shades.
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