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Abstract

In this studydyeing is done for 100% cottdiitted cotton fabric with reactive dye @arious
shade percentage. Used shade percentages are 2%%03%,7% The method of dyeing is
Exhaust dyeing for 100% cotton knittébrics.

The main focus of this study is to determine the saturation leveaofive dyes for dyeing cotton
materials. Scouring and bleaching is done in a single bath at 98°C and dyeing is done at 60°C.
After the dyeing process we measurd the K/S valueby using spectrophotometeor
determination of the color strength for 2386, 5%, 6% & 7%. We havegot almost similar K/S

value for 6% & 7% shade.

Also find out the fastness properties like color fastness to washing and color fastness to rubbing
for 2%, 3%, 5%, 6% & 7% shades betreactive dye from this experimenhe rating of the color
fastness to washing is same for 2%, 3%, 5%, 6% shade. But in 7% iskafteind that rating of

the color fastness to whisg is better if we compare with 2%, 3%, 5% & 6%. In addition, the
rating of the color fastness to rubbing for 5%, 6% & 7% is very low and higher rating for 2%, 3%.
So from this study, we can say that with the increasing shade % rating of the wash fastness is high
andrubbing fastness ratingecome low

Key Word: reactive dyecotton fibre,spectrophotometecplor fastnessshadecolor strength
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CHAPTER1
INTRODUCTION

1.1 Introduction

Reactive dyearethemostcompatible dyes for the cellulosic fibre especially cotton fibre is
mostly dyeing with reactive dye due it's fastness qualities and ability to form strong covalent
bond with cellulosidibre. Reactive dye is an anionic dye which contain reactive gieagtive
dye is water soluble dye. This dye imparts brighter shade. This dye is available and cheap.

Cotton fibre is a natural fibre. It is a hollow fibre which is naturally soft, cool and breathable as
well as absorben€Cotton is known as the king of tfibre. Cotton fibre is a cellulosic fibre

which has a versatilgses in textile due to its excellent propert{@stton fibre has good

durability. Cotton fibre can be dyed with different dyes like Reactive dye, Direct dye, Sulphur
dye, Vat dyeReactive ge is mostly used for dyeing of the cotton fibre.

Shade is depth of color or hue. It is a widely used term in dyeing. Shade percentages are
percentages of the dry weight of the fiber to be dyed that represent the amount of dye used for
the dyeing. Colortsength is the most crucial factor to consider when evaluating a sample's depth
of color-dyed fabric. color strength which is influence by the change of shade percentage. More
shade percentage provides more color strength. Color strength varies withrigescbf the

shade percentagd thedyes.

©Daffodil International University 1



Color strength of a dye is a strength which defines as the dye's capability to impart color to
theothermaterial

KIS =——

Fastness is the resistance of a material toléis&ructivefactor. Color fastness is the capacity of

the completed textile's original color to withstand any difficulties that may typically arise during
its workinglifetime. In addition, it is resistant quality of the textile fabric. Color fastneseis t
ability to withstand color fading or reduction from the surface of textile materials when subjected
to various mechanical, physical, and chemprakcesses.

Color fastness to wash means the resistance of a material to change in any of its color
charactestics as result of washing with household detergent. It is very important fastness
properties in colorfastness. If the wash fastness of the dyed textile fibre will not at good, fabric
fading will be carried outlueto washing.

Rubbing fastness is the ety of dyed fabrics to maintain their original color when rubbed is
referred to as rubbing color fastness. Dry rubbing color fastness describes the circumstance of
dyed fabric fading and staining when rubbed with regutate cloth.

The purpose of thewgly is to determine how color depth varies with reactiveadyeentration

©Daffodil International University 2



CHAPTER2

Literature Reviev

2.1 Cotton fibre

Cotton fibers are naturally hollow fibers that are soft, cool, breathable, and absorbent. Cotton
fibers can hold upo 2427 times their own weight in water. They are durable, dye absorbent,

and resistant to abrasion and high temperatures. Cotton is, in a word, comfortable. Cotton
wrinkles, so combining it with polyester or applying a permanent finish gives cottonrgarme

the proper properties. Cotton fibers are frequently blended with other fibers such as nylon, linen,
wool, and polyester to maximize each fib@rsperties

2.1.10rigin of the cotton

Three thousand years ago, cotton was being farmed, spun, and édshiortextile in the

Pakistani Indus River Valley. Natives of Egypt's Nile Valley began producing and using cotton
clothes around the same time. Around 800 A.D., Arab traders introduced cotton cloth to Europe.
The Bahama Islands were home to cotton fastnen Columbus first arrived in America in

1492. By the year 1500, cotton was wealown on a global scale.

It is thought that the first cotton seeds were sown in Virginia in 1607 and Florida in 1556. Cotton
was being grown by colonists in Virginia neae thames River around 1616. Around England in
1730, the first machinspun cotton was produced. The major position cotton holds in the globe
today was made possible by the industrial revolution in England and the development of the
cotton gin in theJnited States.

The first cotton gin may have been constructed by a machinist named Noah Homes two years
before Eli Whitney, a native of Massachusetts, obtained a patent on it in 1793, according to
records at the patent office. The work may be completed ten tmesquickly by the gin,

which is short for engine

The gin made it possible to supply the rapidly expanding textile industry with vast amounts of
cotton fiber. The value of the American cotton crop increased from $150,000 to more than $8
million in justtenyears

©Daffodil International University 3



2.1.2 Properties of the cottonfibre

1.1t is a cellulosic fibre

2. Cross section of the cotton fibre is kidney shape.
3.Moisture regain of the cotton fibre is 8.5

4. Specific gravity of the cotton fibre is 1.54

5. Good resistance #ikali

6. Cotton fibre hatw resiliency

2.1.3Chemical composition of Cottonfibre
Cellulose: 94%

Protein: 1.3%

Ash: 1.2%

Pectin: 1.2%

Oll, fat and wax: 0.6%

Sugar: 0.3%

Others:0.9%
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2.2Reactive Dye

Reactive dye is defined as a diat contains a reactive group that forms a covalent bond with
the fiber and functions as an integral compomnétiefiber.

Reactive dyes get their name from the fact that they are the only type of dye to have a reactive
group, which interacts chemicallyith fiber polymer molecules to form covalent bonds. The
reactive group and the terminal aminNId2) group of polyamide and wool fibers or the

reactive group and the terminal hydroxa®H) group of cellulosic fiber polymer produce this
covalent bond. Galent bonds are stronger than ionic bonds, hydrogen bonds, and the van der
Waals force of attraction. The reactive group thus becomes an essential component of the fiber.
These are the reason for tellirgactivedye

2.2.1General structure of Reactivedye:
Here, W= Water solublising group
D = Dye part or Chromogen (colour producing part)
B = Bridging part
R = Reactive group bearing part.

X = Reactive group.

Water solubilizing groups may bBIH2, -NH-CH3, -OH, - NO3,-COOH,-SO3Na.
Bridging groups may be NiH-NH-CO-, -NH-CO-NH- .
Reactive group bearing part may heterocyclic ring.

Reactive group may be vinyl sulphone, monochlorotriazine, dichlorotriairjamneetc.

©Daffodil International University 5



2.2.2Chemical structure
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2.2.3Properties of the reactive dye.
1. Reactive dye is an anionic dye which contain negative charge
2. Reactive dye is water soluble dye.

3. This dye is used for dyeing different types of fibre like cellulosic fibre ( cotton,rayon, flax),
protein fibre (wool, silk), polyamide fibre(Nylon)

4. Reactive dye which contains reactive group. This reactive group makes strong covalent bond
with fibre.

5.Dyeing is done at alkaline condition with the presence of alkali where PH ranges frem 10.5
12.5

6.Reactive dyes have good light fastness properties which rating is about 6
7. Wash fastness of the reactive dye is very good with ratthg 4

8. Rubbing fastness of this dye is moderate.

9. This dye provide brighter shade.

10. This dyes are cheap andthwal of dyeings very easy

©Daffodil International University 7



2.3Dyeing mechanism of reactive dyeith cotton fibre.

Dyeing mechanism of the reactive dye with cotton fibre is carried out in 3 steps.
They are:

1. exhaustion

2. Fixation

3. Washoff

Exhaustion stage Cotton fibre is cellulosic fibre. when cotton fibre immersed in dye bath with

the solution of reactive dye and other auxiliaries, On the cotton fibre surface negative charge is
formed . As reactive dye is anionic so both negative charges are repel \hithtleaic to

minimize this problem we need to use electrolyte as a salt. we use sodium chloride or glauber
salt as electrolyte. this salt neutralize the negative charge on the fibre surface as a result dye can
easily penetrate to fibre. here adsorptiompgon, desorption are occured . when the dye

molecule come to the fibre surface then we called adsorption, when dye molecule penetrate into
fibre inner suface then it is called sorption. also when dye molecule come out from the inner
surface to outer sadthen it is called desorption. In exhaustion period total amount of dye
absorbedy thefibre .

Fixation stage Fixation stage :in this stage chemically bond is created of cotton fibre with
reactive dye. cotton fibre make strong covalent bond with xeadties. Here reactive group of
the reactive dye makes covalent bond with the terminal hydroxyl group of cellulosic fibre. this
fixation occus in alkaline condition where piust be more than 7. We need to use soda Ash
for maintaining pH of the dye bathhere PH ranges from 10.5 to 12. In this way

fixation is carriedout.

Wash off: Wash off stage : In this stage washing is done with soap to remove unfix dye and
chemical from the cotton fibre. It improves wash fastness properties of redadidtabric.

©Daffodil International University 8



2.4 Color fastness

Fastness is the resistance of a material to the destréatioe Color fastness is the capacity of

the completed textile's original color to withstand any difficulties that may typically arise during
its working lifetime. In addition it is resistant quality of the textile fabric. Color fastness is the
ability to withstand color fading or reduction from the surface of textile materials when subjected
to various mechanical, physical, and chemprakcesses.

Color fastness to wash means the resistance of a material to change in any of its color
characteristics as result of washing with household detergent. It is very important fastness
properties in colorfastness. If the wash fastness of the dyed textilevfibn®t at good, fabric
fading will be carried outlueto washing.

Rubbing fastness is the capacity of dyed fabrics to maintain their original color when rubbed is
referred to as rubbing color fastness. Dry rubbing color fastness describes the ciroeimistan
dyed fabric fading and staining when rubbed with regutate cloth.

2.5Color strength

Color strength of a dye is a strength which defines as the dye's capability to impart color to
theothermaterial.

Formula of the color strength

K/S value is ypically used to describe the color strength of dyed fabric. The reflectance (%) is
used to calculate the color strength (K/S) ofdizedsamples.

KIS =——
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2.6 Spectrophotometer

A spectrophotometer is device which is used in clalbrof the textile industry to find out how

much light a substance absorbs. It is gives the information about color and reflectance percentage
. This device that measures spectral transmittance, spectral refledéncan find out the color
strength ofa dyed fabric according to shapercentage

©Daffodil International University 10



CHAPTER-03
Materials and method
3.1 Materials

This investigation was conducted using a single jersey made of knitted 100% cotton fabric which
GSM OF 160. The fabric sample was wsglbured with bleached. Also fabsample was taken

from the textile lab of the Aboni Textile Ltéfrom the dye and chemical store of the Aboni

textile lab, all necessary dyes and chemicadsetaken.

3.2 Table: sample specification

Sample no | Sample type Sample (gm) | Sample GSM
1 100% knitted S/J cotton fabric | 10 gm 160
2 100% knitted S/J cotton fabric | 10 gm 160
3 100% knitted S/J cotton fabric | 10 gm 160
4 100% knitted S/J cotton fabric | 10 gm 160
5 100% knitted S/J cotton fabric | 10 gm 160

In this research we use some chemical. Here shows the details of the chemical in
thefollowing table

3.3Table: Chemical use in this experiment

Name of the chemica| Function of chemical

Sequestering agent | To remove water hardness

Soda Ash To maintain alkaline condition and work as a fixing agent in
dyeing of cotton fibre with reactive dye

Glauber salt It helps to assist exhaustion rate of reactive dye by neutralizir
negative charge which form on thetton fibre surface

Levelling agent It helps to even distribution of the dye into the fibre

Caustic soda It also helps to matain alkaline condition

Peroxide stabilizer It gives the stabilization during the peroxide bleaching

Hydrogen peroxide It is used for removing natural color from the fibre

Detergent It helps to reduce the surface tension of the water also remoy
natural impurities from the fibre

©Daffodil International University 11



3.4 Method of the dyeing

To dye the samples, an Eco dyer's quick sample dyeing machine was employed. Using the

following recipe, single jersey knitted fas made of 100% cottoneredyed.

3.5Recipe of Dyeing

Recipe for 2% shade of reactive dyth 100% cotton knitted ( M:L =1:10, sample weight 10

gm)

Name of the dyes and chemicals

Unit

Reactive dye (Remazol blue)

2%

Sequestering agent

1 g/L (1% stock solution)

Levelling agent

1 g/L (1% stock solution)

Glauber Salt

40 gL

Soda ash

10 g/L

Recipe for 3% shade of reactive dye with 100% cotton knitted ( M:L =1:10, sample weight 10

am

Name of the dyes and chemicals

Unit

Reactive dygdRemazol blue)

3%

Sequestering agent

1 g/L (1% stock solution)

Levelling agent

1 g/L (1% stock solution)

Glauber Salt

50 g/L

Soda ash

125 g/L

Recipe for 5% shade of reactive dye with 100% cotton knitted ( M:L =1:10, sample weight 10

gm

Name ofthe dyes and chemicals

Unit

Reactive dye (Remazol blue)

5%

Sequestering agent

1 g/L (1% stock solution)

Levelling agent

1.5 g/L (1% stock solution)

Glauber Salt

70 g/L

Soda ash

17.5 g/L
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Recipe for 6% shade of reactive dye with 100% cdttatied ( M:L =1:10, sample weight 10
gm

Name of the dyes and chemicals Unit
Reactive dye (Remazol blue) 6%
Sequestering agent 1 g/L (1% stock solution)
Levelling agent 2 g/L (1% stock solution)
Glauber Salt 80 g/L
Soda ash 20 g/L

Recipe for 7%shade of reactive dye with 100% cotton knittéd:L =1:10, sample weight 10
gm

Name of the dyes and chemicals Unit
Reactive dye (Remazol blue) 7%
Sequestering agent 1 g/L (1% stock solution)
Levelling agent 2 g/L (1% stock solution)
Glauber Salt 80g/L
Soda ash 20 g/L

3.6 Dyeing process

1. At first we take 10 gm sample of knitted S/J fabric which is well scoured and bleached
2. Then we take the water according to recipe calculation

3. In this step we add sequestering agent to remove hadmness

4. Then add leveling agent and adding.dye

5. We will add salt and soda

6.Then we will put the sample into the dye bath

7.Thenincrease the temperature 60 degree celcius run time 30 min

©Daffodil International University 13



8. After completing dyeing rinsing is done
9. Hot wash done at 90 degree for 10 min

10. Finally drying the dyed sample

o]

60 deg

20 Mmn

Add Leveling Agent

—— AddDye
Add Salt

i— Add Soda

== AddFabnc

Time

Figure: process curve ofdyeing

3.7 After treatment:

After dyeing, a cold wash is performed twice and a normal hot wash is performed twice,
followed by acetic acid neutralization and rinsing. After being hydro dyed, the samples were
dried in a "Rapid" hydro \achine for 3 minutes at a maximum temperatir&40°C.
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3.8Sample attachment for different shade % ( 2%3%, 5%, 6%, 7% shade)

Figure:scoured and bleached sample Figure: 2% shade of dyed sample
Figure: 3% shade of dyed sample Figure: 5% shade of dyeshmple
Figure: 6% shade of dyed sample Figure: 7% shade of dyed sample

©Daffodil International University 15



3.9Color strength: Color strength of a dye is a strength which defines as the dye's capability
to impart color to thethermaterial

KIS =——

Here R denotes reflectance, K denotes absorbance, and S denotes scattering. The color strength
of varioussamples was measured using dbeveequation.

3.9.1Measurement of color strength

Color strength of the dyed fabrics sample are measured by using data color 850 TM
spectrophotometer . this device gives the value of color strength (K/S) through graphical
representation.

For each dyed sample grapdl representatioof the color strength shows bei:

2% shade
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3.10Color fastness test:

Testing of Color fastness to washin color fastness to wash test ISO 105C06 method was used
to test the color fastnessthie sample wash. Multi fibre is used to measured color spot. Soak an
aggregate sample in a 1:50 liquor solution for a systematic period of time.

30 minutes at 60 degrees Celsius. The staining gray scale was used to assess the outcome of
perseverance. Thevaluation was carried out on a color matching cabinet in D65 light which is
artificial daylight.

3.11Ssample attachment Color fastness to wash of 298%, 5%, 6%, 7% shade

original

4-5 b ) 45 45 H

Tested

Fig :Color fastness to wash for 2% shade

original

4-5 ) ) 45 H H

tested Fig :Color fastness to wash for 3% shade
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