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ABSTRACT

Disperse dye is famous & most common element to dyeing polyester fabric in the textile world. It
is the only dye which can capable to dyeing polyester fabric.

In this studies, focused on maintaining same pH value of dye bath 4.0-4.2, which is extremely
required for polyester dyeing with disperse dye. Here also maintain same dye concentration,
dyeing temperature and cooling method just bring change in chemical. For dyeing the polyester
fabric with disperse dyes, need to use acetic acid for the maintain pH of dye bath and dispersing
agent/levelling to proper dispersion of dye. In this experiment, trying to used citric acid which
extracted from lemon and sodium citrate make from citric acid & baking soda. Here acid-buffer
act as both dispersing agent & acetic acid & helps to dye adsorption on the fabric.

After completing dyeing, observe wash fastness and rubbing fastness difference, color strength
difference in spectrophotometer and shade difference after changing chemical & check the all
quality parameter of both dyed sample and compare them. The result is natural acid-buffer dyed
sample slightly lighter in shade but the other quality parameters are satisfactory.
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CHAPTER-01
INTRODUCTION
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1.1 Introduction

Dyeing of textile fabrics is an important process in the textile sector. Most of the dyeing processes
of proteinic and synthetic fibers are carried out in acidic dye-bath. Acetic acid is one of the most
widely used acids for adjusting the pH of the dye-baths in the range of 4 to 6. Upon economic
basis, citric acid was thought to be used as an alternative product for adjusting the pH of the
different dyeing baths [1].

Textile industry involves processing or converting raw material into finished textile materials via
several processes which consume large amount of water and generate polluting waste effluents
containing nonbiodegradable and dissolved toxic substances [2]. Acetic acid, toxic in high
concentration, is generally used for adjusting the dyebath pH value in dyeing process [3].

Citric acid is a weak organic acid that is found in many fruits and vegetables especially citrus. The
compound is produced by fermentation and used primarily in the foods, beverages,
pharmaceutical, chemical, textile and electroplating industries. This acid is widely used in food
industry, but it also finds applications as a function of additive detergents, pharmaceuticals,
cosmetics and toiletries [4].

It is biodegradable, ecofriendly, economical, safe and a versatile chemical for sequestering,
buffering, wetting, cleaning and dispersing [5].

Citric acid is known to have many applications in the textile sector and commonly used as a curing
co-catalyst or as a crosslinker for durable press finishing. Citric acid, either alone or in a mixture
with other poly carboxylic acids, has been reported as an auxiliary in the hydrogen peroxide
bleaching of wool in acid medium. Many industrial trials are currently carried out in many textile
mills to replace acetic acid by citric acid for disperse dyeing of polyester and acid dyeing of nylon.
However, up to our knowledge, no comparative systematic study was carried out to investigate the
difference in the dyeing properties [1].

Use of chemical in dyeing sector discharged lot of amount waste water on the environment. Which
affected environment, rivers, agricultural land. That’s why if we found any alternative of toxic
chemical which is collected from natural source and less harmful for environment. It’s very
essential for textile sector.

In this study we can found, the source of citric acid can be lemon and the source of sodium citrate

can be buffer of citric acid. Here both of this chemical collected from natural source, which reduced
the environment pollution.
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In this work, we used a single jersey 100% polyester fabric GSM of 101 dyed in 4 different shades
(1%, 2%, 3%, 4%) with disperse dye (EVERSHINE DISPERSE RED FB). Maintaining same pH
4.0-4.2 and same temperature 135c. Just bring change in chemical instead of conventional dyeing
chemical (Acetic acid & Disperse dye).

Finally, Compare the natural source & chemical source dyed-sample, and check the shade
difference & other all parameters.

1.2 Objective

The key objective of this project are:

e To dyeing 100% of polyester fabric with disperse dye by using natural acid-buffer &
conventional dyeing chemical.

e To fine the shade variation between them.

e To find the alternative of acetic acid & dispersing agent from natural source.

e To comparison of washing & rubbing fastness, color strength test between both dyed fabric.

e To reduce environmental pollution.
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LITERATURE REVIEW
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2.1 Types of fabric
Fabric is the process of interlocking or interlacing of yarn according to design.
There are many types of fabric:

e Synthetic fabric (Polyester, Nylon, Spandex etc.)
e Natural fabric (Jute, Hemp, Cotton, Wool, Silk etc.)

2.2 Polyester

Polyesters are one of the most used poly-condensation polymers belonging the class containing
ester functional group on polymeric main chain. They are derived from dicarboxylic acids and
diols and are usually denoted as PET (polyethylene terephthalate). Polyesters are used in various
forms, fibers, filament, fabric, composites, resins, and membranes in different fields, such as
textile, automotive, medical, electronic, and construction applications, etc.

It is the most important synthetic fiber worldwide in terms of production volume and
applications.The main reason for its extensity is being the cheap and easily available raw material
along with desirable properties. High tenacity, low creep, good resistance to strain and
deformation, high glass transition temperature, and good resistance to acids and oxidizing agents
are the desirable properties. All these physical, mechanical and chemical properties make it
appropriate not only for apparel and textile products but also for industrial and composite
applications [6].

2.3 Dye

Dyes are generally colored organic chemical compound, which are responsible for the coloration
of dyed & printed textile material.
There are many types of dyes which responsible to color different types of fabric.

e Natural dyes (Turmeric, Indigo, Henna etc.)

e Synthetic dyes (Direct, Vat, Disperse, Reactive etc.)

2.4 Disperse dye

Disperse dyes are generally non-ionic synthetics with saving dissolvability in water that can hold
similarly and better substantively for hydrophobic fibers, for example, nylon and polyester.

To acquire adequate dyeability, the dyeing of polyester fabrics must be performed at high
temperature and high pressure or by utilizing a carrier, which suggests huge energy utilization and
ecological tainting.
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The carrier is an organic compound that quickens dyeing by separating or dissolving dye
aggregates and carrying them to the fiber—water interface in little amounts that are enough to be
absorbed by the material [7].

2.4.1 Structure of disperse dye

H,C
CHs; H3C
N CN
N/ S X

N CN
N Y l!!
| o N o
H

(o] N (o]

LCH3
1 2 CH3

Fig no 01: Structure of disperse dye

2.4.2 Properties of disperse dye

e It’s non-ionic dyes.

e Dyes are insoluble in water.

e Molecular size is very small.

e Appropriate for hydrophobic fiber.

e Good light-fastness & water-fastness.
e Required carrier or high temperature.
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3.1 Materials

Dyes, chemical & fabric: In this project, we used polyester dyes such as EVERSHINE
DISPERSE RED FB, Acetic acid (StarTex UN-2789), Disperse levelling (Biosphere), which all
are collected from color lab of AMA Syntex Itd. We also used citric acid (lemon) & sodium citrate
(Buffer of citric acid), which is collected from local market. We take 100% single jersey polyester
fabric, which GSM is 101.

Sodium citrate solution:

Name of chemical Concentration
Citric Acid 8ml
Baking Soda 9.5gm
Water 12.5ml

Table no 01: Sodium citrate solution
3.2 Method

3.2.1 Dyeing process:

At first we are take 8 sample of 100% single jersey polyester fabric, which GSM is 101 & each
sample weight is 10gm. For identify the sample fabric is numbering at corner, here M:L= 1:8 ratio
is maintained. Following the mentioned recipe, prepare the dye solution on pot. For polyester
dyeing with disperse dye solution pH maintained 4.0-4.2. Then the sample are immersed on the
solution. Finally the pot is loading in the sample dyeing machine at 40degree ¢ temperature. The
temperature is increase rapidly & reached 135degree c¢ temperature run for 45minutes. After
completing dyeing samples are washed by cooled water and dried by drier machine.

135 deqgree ¢ +45min

All chemical +dyes
are loading

40degree ¢

Fig no 02: Process curve of dyeing
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3.2.2 Recipe for disperse dyeing with conventional dyeing method

Dyes & chemical Concentration
Dye (Evershine disperse red FB) 1% 2% 3% 4%
Acetic acid 0.8ml/L 08ml/L 08ml/L 0.8ml/L
Dispersing agent 2 ml/L 2mi/L  2ml/L 2 ml/L
M:L 1:8 1:8 1:8 1:8

Table no 02: conventional dyeing with acetic acid & dispersing agent

3.2.3 Recipe for disperse dyeing with natural acid-buffer

Dyes & chemical Concentration
Dye (Evershine disperse red FB) 1% 2% 3% 4%
Citric acid (Lemon) 15ml/L 15ml/L  15ml/L 15 ml/L
Sodium citrate 2ml/L 2ml/L  2ml/L  2ml/L
M:L 1:8 1:8 1:8 1:8

Table no 03: Disperse dyeing with citric acid & Sodium citrate

3.3 Testing of Color Fastness

Colorfastness refers the resistance to fading the property of a dye to retain it’s color. When the
dyed textile material is exposed to condition or agent such as light, perspiration, rubbing or
washing that can remove or destroy the color. It’s the most important quality parameter of fabric.
There are different types color-fastness test:

e Color-fastness to wash.

e Color-fastness to rubbing.

e Color-fastness to water.

e Color-fastness to light.

e Color-fastness to perspiration.
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3.3.1 Color-fastness to wash

Color fastness to wash refers the color fading of dyed sample after detergent washing. In this
experiment the wash fastness of dyed sample are assessment following by 1ISO 105 c06 method.

At first testing specimen are cut by the scissor & attached with multifiber fabric. Then make a
solution of 4gm/L ECE detergent & 1gm/L sodium perborate & take 150ml on each pot. Fabric
are immersed on the pot with 10pices steel-ball. Then solution pot feed on the Gyrowash machine
and run 30min in 40degree c temperature. After completing the process samples are washed by
cooled water and dried by drier machine. Finally, the multifiber are assessment with Gray-Scale
& find out the color fading or staining grade.

3.3.2 Color fastness to rubbing

Rubbing fastness of a colored sample refers the color transformation of sample due to rubbing.
This test held on both dry & wet condition. The testing procedure carried out on lab following ISO
EN 105*12.

e Dry rubbing test: At first the specimen setup on crockmeter, a white rubbing cotton cloth
install the finger of crockmeter by a clip. Then fixed the finger over the specimen & move
10times forward & backward. After rubbing test is carried out the degree of staining is
assessed with gray scale.

e Wet rubbing test: It’s similar to dry rubbing test just a wet white rubbing cotton cloth
used instead of dry rubbing cloth.

3.3.3 Color variation test

In this test we are using computer color matching system (CCMS) in DATACOLOR machine. We
are used disperse dye (EVERSHINE disperse red FB) in different concentration (1%, 2%, 3%,
4%). That’s why we are make shade to shade comparison like 2% with 2% after bring chemically
change in same concentration.

10
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3.4 Machinery used in project

1. Sample dyeing machine

Fig no 03: ECODYER

Specification:
» Equipment Name: Eco Dyer

» Brand : Xiamen rapid
» Capacity : 24 pot
» Origin : China

2. Wash fastness tester

Specification:
» Equipment Name: GYROWASH

> Brand : James heals
> Model : 13158
> Origin s UK

©Daffodil International University
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3. Rubbing fastness tester

Fig no 05: Crockmaster

Specification:

» Equipment Name: Crockmaster

> Brand : James heals
> Model : 670 hand driven crockmeter
» Origin s UK

4. Light box

Fig no 06: Light box

Specification:
» Equipment Name: Light box

» Brand : Test Tex
> Model : TU300A
> Origin : China

©Daffodil International University
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5. Spectrophotometer

Fig no 07: Spectrophotometer

Specification:

» Equipment Name: Spectrophotometer

> Brand : Datacolor
> Model : Datacolor 800
» Origin : USA

©Daffodil International University
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CHAPTER- 04
RESULTS & DISCUSSION
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4.1 Shade%o variation of dyed fabric

After completing dyeing of 8 sample following the same dye color (EVERSHINE disperse red
FB) same dye concentration (1%, 2%, 3%, 4%), same pH & temperature, just bring chemically
change in recipe the shade is produced. Here 4 sample shade is produced by conventional dyeing
chemical (Acetic acid & dispersing agent) and other 4 sample shade is produced by natural acid-
buffer (Citric acid & sodium citrate).

The shade difference between them shown below:

Dye concentration

Conventional dyeing
method

Natural acid-buffer

1% (EVERSHINE
disperse red FB)

2% (EVERSHINE
disperse red FB)

3% (EVERSHINE
disperse red FB)

4% (EVERSHINE
disperse red FB)

©Daffodil International University
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4.2 Sample attachment

4.2.1 Color fastness to wash test sample:

Sample (Dye
concentration +
chemical)

Attachment

1% (EVERSHINE . _—

Requirement : Change.

m‘ FASTNESS TO WASHING ISO 105 CO6 (A2S, B2S, C25)
disperse red FB)+ -

_ AFTERV WASH

BEFORE WASH [

| oiaceTaTe \ COTTON

Conventional
dyeing method

Changing Grade:

POLYAMIDE | POLYESTER| ACRYLIC |
= o S v = .

2% (EVERSHINE

e
3. COLOUR FASTNESS TO WASHING ISO 105 CO6 (A2S, B2S, C25)

Requirement : Change.

AFTER WASH

disperse red FB) +
Conventional

S

[ DIACETATE | COTTON | POLYAMIDE] POLYESTER| ACRYLIC |

?x?r

i

dyeing method

24|

EEELAL.

3. MFASTNESSTOWASHING 1SO 105 CO6 (A2S, B2S, C25)

3% (EVERSHINE

Requirement : Change.

DIACETA

COTTON FOLVAMIDEJPOLYESTER ACRYUCI
= i = o ——

disperse red FB) +
Conventional E

BEFORE WASH AFTER WASH

dyeing method

mg Grade 3-4 |

4% (EVERSHINE

3. COLOUR FASTNESS TO WASHING ISO 105 CO6 (A2S, B2S, C25)

Requirement : Change

BEFORE WASH AFTER WASH

disperse red FB) +

Conventional
dyeing method

Changing Grade:

DIACETATE | COTTON [ POLYAMIDE| POLYESTER| ACRYLIC |
| I 43

i

1% (EVERSHINE

v " " L
3. COLOUR FASTNESS TO WASHING ISO 105 CO6 (A2S, B25, C25)

COTTON | POLYAMIDE | POLYESTER| ACRYLIC |

Requirement : Change.

disperse red FB) + | BEFORE WASH ! ’ AFTER WASH ) D!ACETA"IE
Natural acid-buffer -li
Changing Grade: _ E \ —. ({

2% (EVERSHINE

" s n
3. COLOUR FASTNESS TO WASHING ISO 105 CO6 (A2S, B2S, C25)

Requirement : Change.

BEFORE WASH I AFTER WASH | DIACETATE

disperse red FB) +

COTTON

POLYAMIDE | POLYESTER| ACRYLIC |
s i z

Natural acid-buffer

Changing Grade: l.1

RO o i o s e e & oea

—

3% (EVERSHINE
disperse red FB) +

3. COLOUR FASTNESS TO WASHING ISO 105 CO6 (A2S, B2S, C25)

—

BEFORE WASH AFTER WASH

DIACETATE | COTTON [ POLYAMIDE| POLYESTER| ACRYLIC |
& | i B -

Requirement : Change.

2=

Natural acid-buffer

A |

l Changing Grade: |
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4% (EVERSHINE

ING ISO 105 COS (A2S, B2S, €25) Requirem

Natural acid-buffer

DIACETATE | COTTON

disperse red FB) + AFTERWASH

4.2.2 Color fastness to rubbing fastness sample:

Sample (Dye concentration + chemical)

Attachment

1% (EVERSHINE disperse red FB) +
Conventional dyeing method

2% (EVERSHINE disperse red FB) +
Conventional dyeing method

3% (EVERSHINE disperse red FB) +
Conventional dyeing method

4% (EVERSHINE disperse red FB) +
Conventional dyeing method

1% (EVERSHINE disperse red FB) + Natural
acid-buffer

2% (EVERSHINE disperse red FB) + Natural
acid-buffer

3% (EVERSHINE disperse red FB) + Natural
acid-buffer

©Daffodil International University
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4% (EVERSHINE disperse red FB) + Natural .
acid-buffer

4.2.3 Spectrophotometer assessment test sample:

Sample (Dye | Sample (Dye

concentration | concentration

+ chemical) | + chemical) Attachment

1% 1% Amasymexua
(EVERSHINE | (EVERSHINE TR R i },}“ A
disperse  red | disperse  red RedAceticAGdSTDA 'm"‘”mf:;:a T
FB) +| FB) + Natural i:::c”“‘f% =W
Conventional | acid-buffer Red Lemont —_—— -

dyeing el ,:"“?:z‘i""“"‘r

method L‘*‘“' . |

2% 2% Ama Syntex Ltd

(EVERSHINE | (EVERSHINE i i O

disperse  red | disperse  red ""’":i‘;m’fig';wjib

FB) + | FB) + Natural :

Conventional | acid-buffer

dyeing

method

3% 3% Ama Syntex Lid.

(EVERSHINE | (EVERSHINE | .= .. . . ... hr
disperse  red | disperse  red j‘f;‘:j“‘jjj‘j :’w T coe [ T37 ‘
FB) +| FB) + Natural | seoveme -
Conventional | acid-buffer g ]
dyeing I ot
method N
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4%
(EVERSHINE
disperse  red
FB) +
Conventional
dyeing
method

4%
(EVERSHINE
disperse  red
FB) + Natural
acid-buffer

|
Ama Syntex Ltd.

Jarun(South), Kashimpur, Gazipur.

49 O 49 e s

Red.Acetic Acid STD.

[T NewStd | Remess |
et

Standard Name. = S

04 Jan 23

atch Narm:

Red.Lemon1

Oute. Otdanz3 Time:  0aazan
2| Rewe~Ba | ListBal | Store Bal | swcaisas [3]
Batcr: es0seem0 %R SAV SC1 UV inc ‘

more green
more yeliow

=

o CMC Decrn omcoe Metamarism inex

065 10 Dug. Pass £ . om 001 osa 014

a2 10 Deg Pass 034 pres 048 46 o. oos
Deg Pas 024 o5 054 01 o1 020 oo7

1%
(EVERSHINE
disperse  red
FB) + Natural
acid-buffer

1%
(EVERSHINE
disperse  red
FB) +
Conventional
dyeing
method

Ama Syntex Ltd.

Jarun(Souh), Kashimpur, Gazipur.

| datacolor s

[sstove an s3] Toduy's Date: 04 Jan-23 —————
ittt [ pStoeiSty 1&

SRSAV SCTOV

Standard Name:
Red.Lemon STD.4

[+ NewsStd  Remewsa
e =

B of na

owits cmc [ 065710 [ Fo7710] 11 /10]

b -ot- |
- [ |
|

Red.Acetic Acid1 =
Date: oeuanza Teme.  09:49.00 ~ il
' gl List Bat_| Store Bat aStorn Bet,| sz poe

s o ,
more red
i \

:

o 3

Steons

G Dcmin, o Motamarim todex
Wamn 161 o076 ouz 070 080
Warn o- 056 060 o7 a0 osa
Warn b |10 052 ous o6s one oss

2%
(EVERSHINE
disperse  red
FB) + Natural
acid-buffer

2%
(EVERSHINE
disperse  red
FB) +
Conventional
dyeing

method

Ama JSyntex Ltd.

an(South), Kashimpur, Gazipus.
Standard Name:

R
Red.Lemon STD.3
[' New Std mmj List Std_| Store Std |3,
Stendare 550056800 %R SAV SCTOVine

Batch Name 5

"Red.Ac Acetic Acid1

= = = 2
3% 3% Amathyntex Ltd.
Jarun({South), Kashimpur, Gazipur.
(EVERSHINE | (EVERSHINE ‘ :
. R Standard Name: E IR e | Todaysate:  04van23 | y —d“_::’[::
disperse  red | disperse  red Red.Lemon STD2 | = i e
FB) + Natural FB) + 't NewSld Remeess | ListStd | Store Std 3] “ e -

acid-buffer

Conventional
dyeing
method

Stancars 830936800 %R SaV SCI UV inc ‘

Batch Name: 1 o 1

'Red.Acetic Acd1 I
D 0ttanza Tene: 093905
1 Remewbx  ListBal | Store Bal | Swe A Bt b

Bstcn 880996800 %R SAV SCIUVInC

singieras | '[! zoomin | | zoom out

| more blue
wovs 0 D come pe ‘ DLt Dar Dot pc: Dt Metamarksm index
06510 Dog Pass 018 026 034 000 03 004
02 10 Dog Pase o |02 020 ooz w2 005 000
1110 Dog asn 01a 0z0 027 01w 0w oo 020
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4%
(EVERSHINE
disperse  red
FB) + Natural
acid-buffer

4%

(EVERSHINE

disperse

FB) + (Acetic

acid

dispersing

agent)

red

&

Ama Syntex Ltd.
JAmn[Som‘h), Kashimpur, Gazipur: / J
Standard Name @ o o [ sﬂ_
Red.Lemon STD. i

[¥ Newstd [ remevess | ListStd | Store St [&
Sonsara 63059683 R Sav SCI UV e

Tocays Date! ' 64

Batch Name 1 o1
Red.Acetic Acid1

Dme otamnza Time:  0930.09
[#] Remeve Bat | List Bal | Store Bat | store At bass, l‘;|
Batcn 650995800 %RSav sCiOvine | ||

4.3 Rating of color fastness to wash

Color fastness to wash is the most important quality parameter of fabric. Here a multifiber attach
with sample. Multifiber contain different types of fiber like acetate, bleached cotton, polyamide,
polyester, acrylic, wool. After assessment all this sample find slightly difference between the
staining of acetate & polyamide parts. Here the rating of color fastness to washing of dyed sample

are provide:

Sample

Change
of color

Staining

1%

(Conventional
dyeing
method)

Acetate

Cotton | Polyamide | Polyester,

Acrylic

Wool

4

4/5 4 4/5

4/5

4/5

2%
(Conventional
dyeing
method)

3/4

4/5

3%
(Conventional
dyeing
method)

3/4

4 3/4 4

4/5
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4% 4 3/4 4 Ya 4 4/5 4
(Conventional
dyeing
method)

1% 4 4 4 4 4 4/5 4/5

(Natural
acid-buffer)

2% 4 3/4 4 Ya 4 4/5 4

( Natural
acid-buffer)

3% 4 3/4 4 Ya 4 4/5 4

( Natural
acid-buffer)

4% 4 3/4 4 Ya 4 4/5 4

(Natural acid-
buffer)

Table no 04: Rating of color fastness to wash
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4.4 Rating of color fastness to rubbing

Rubbing fastness refers the transformation of color from dyed fabric to testing due to rubbing it
can be asses by two way dry rubbing & wet rubbing. Here the rating of color fastness to rubbing
of dyed sample are provide:

Sample Rating
Dry Wet
1% (Conventional dyeing method) 4/5 4/5
2% (Conventional dyeing method) 4/5 4/5
3% (Conventional dyeing method) 4 4/5
4% (Conventional dyeing method) 4 4/5
1% (Natural acid-buffer) 4/5 4/5
2% (Natural acid-buffer) 4/5 4/5
3% (Natural acid-buffer) 4/5 4/5
4% (Natural acid-buffer) 4 4/5

Table no 05: Rating of color fastness to rubbing

4.5 Spectrophotometer assessment

A spectrophotometer is an apparatus that can be used to identify the constituent elements of a
material. Spectrophotometer uses the principle of interaction between the light spectrum that has
a certain frequency with the material so that it can be measured the transmittance or absorbance of
the sample as a function of concentration [8]. Here,

e DL* = Lightness/Darkness (+ = Lighter/ - = Darker)

e Da* = Red/Green (+ = Redder/ - = Greener)

e Db* = Yellow/Blue (+ = Yollower/ - = Bluer)

e Dh° =Hue

e Dc* = Chromacity or Saturation (+ = more saturated/ - = less satureted)
e DE™* = Total color difference
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Here the rating of color difference assessment by spectrophotometer of dyed sample are provide:

©Daffodil International University

Standard Sample Illuminance | DE* | DL* | Da* | Db* | DC* | DH*
1% 1% (Natural | D6510DEG | 1.06 | 2.06 | -0.19 | -0.92 | -0.22 | -0.91
(Conventional | acid-buffer)
dyeing FO210DEG | 1.09 | 2.26 | -0.11 | -0.62 | -0.11 | -0.62
method)
F1110DEG | 1.05 | 2.11 | -0.07 | -0.89 | -0.20 | -0.87
2% 2% (Natural | D6510DEG | 059 | -1.08 | -0.77 | 0.17 | -0.76 | 0.23
(Conventional | acid-buffer)
method)
F1110DEG | 0.73 | -1.31 | -1.17 | -0.16 | -1.18 | 0.08
3% 3% (Natural | D65 10DEG | 0.25 | -0.44 | -0.33 | -0.07 | -0.33 | -0.03
(Conventional | acid-buffer)
dyeing F02 10 DEG | 0.23 | -0.41 | -0.24 | 0.03 | -0.24 | 0.06
method)
F1110DEG | 0.25 | -0.48 | -0.32 | -0.09 | -0.33 | -0.01
4% 4% (Natural | D6510DEG | 0.34 | -0.51 | -0.59 | 0.04 | -0.58 | 0.14
(Conventional | acid-buffer)
dyeing FO210DEG | 0.34 | -0.52 | -0.48 | 0.10 | -0.46 | 0.17
method)
F1110DEG | 0.34 | -054 | -0.54 | 0.04 | -0.51 | 0.20
1% (Natural 1% D6510DEG | 0.89 | -1.61 | 0.76 | 0.82 | 0.79 | 0.80
acid-buffer) | (Conventional
dvei FO210DEG | 0.88 | -1.73 | 0.56 | 0.60 | 0.57 | 0.60
yeing
method)
F1110DEG | 0.86 | -1.54 | 0.52 | 0.95 | 0.65 | 0.86
2% (Natural 2% D6510DEG | 047 | -0.61 | 059 | 0.61 | 0.64 | 0.55
acid-buffer) | (Conventional
dyeing FO2 10 DEG | 0.46 | -0.68 | 0.50 | 0.46 | 0.53 | 0.43
method)
F1110DEG | 051 | -049 | 051 | 0.81 | 0.66 | 0.68
23
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3% (Natural 3% D6510DEG | 0.18 | 0.26 | -0.34 | -0.00 | -0.34 | 0.04
acid-buffer) | (Conventional
dyeing F02 10 DEG | 0.18 | 0.27 | -0.29 | 0.02 | -0.29 | 0.05
method)
F1110DEG | 0.14 | 0.20 | -0.27 | -0.10 | -0.28 | -0.03
4% (Natural 4% D6510DEG | 0.37 | 052 | 0.65 | 0.28 | 0.69 | 0.17
acid-buffer) | (Conventional
dyeing FO210DEG | 0.32 | 046 | 049 | 0.18 | 051 | 0.11
method)
F1110DEG | 0.36 | 056 | 053 | 0.34 | 0.60 | 0.18
Table no 06: color difference assessment by spectrophotometer
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CONCLUSION
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5.1 Conclusion

In this study, the main observed factor is the effect of citric acid & sodium citrate use as alternative
of acetic acid & dispersing agent in the dyeing of 100% polyester fabric with same concentration
disperse dye & try to compare the shade variation, color-fastness difference. In here we following
same dye concentration, pH & temperature.

After completing dyeing dyed fabric are evaluated by spectrophotometer, we see the shade
difference between them. We have found the natural acid-buffer dyed sample are slightly lighter
than conventionally dyed sample.

The rubbing fastness quality are check by crockmeter but there is not too much difference are
found. Both dry & wet rubbing test sample rating are around similar, which is mentioned in table
no 5.

The wash fastness quality of dyed sample are found good. We have found similarity in both
sample, but some staining are occurred in acetate & polyamide part of multifiber.

After analysing all this project it can be say that, citric acid & sodium citrate is the good alternative
of acetic acid & dispersing agent. It’s safe for environment & reduce water pollution. If the cost is
maintained & source is easily availeable then it’s a good option.
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