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PREFACE

TEXTILE
PRETREATMENT

When it comes to pretreatment in the textile industry, it is generally understood as a less im-
portant process step before the main processes such as dyeing and printing. This perception 
or, in other words, misconception has given many process engineers a hard time in the sector 
and continues to do so.Contrary to this misconception, pre-treatment forms the basis of all 
subsequent processes, and just like when we button the first button of a shirt wrong, other 
buttons go wrong, this is exactly the case in textile finishing. Just as before painting a wall, 
it is necessary to clean the surface from all dust, dirt, rust and to make a preliminary sand-
ing and priming, in textiles, it is necessary to prepare the surface according to the minimum 
requirements of the next process step. Since the pretreatment processes form the basis for 
the main processes to be applied later, it is extremely important to show due diligence to 
make this foundation as solid as possible.As it is known, there are foreign substances such 
as oil, wax, pectin, dust, soil, proteins on textile fibers. In some cases, warp threads also con-
tain sizing. All these foreign substances deteriorate the appearance of the fibers and give the 
fibers hydrophobic properties, making it difficult to perform dyeing, printing and finishing 
processes. Pre-treatment is done to purify the textile material from these unwanted sub-
stances and to give the fiber homogeneous, hydrophilicity and whiteness as required. One 
of the most important parameters at this stage is the quality of the water used. There is no 
doubt that the quality of the water will significantly affect all of these processes.In addition, 
the type of machine where the pretreatment processes are carried out, the type of impurities 
contained in the fibers and the chemicals selected in accordance with them are the most 
important main factors that will affect the quality of the pretreatment processes. It is a clear 
fact that deep technical knowledge and experience are needed in making decisions about 
which process conditions, which recipe and which type of machine the pre-treatment will be 
done by considering all these effects. In order to develop this knowledge and experience, we 
found it appropriate to prepare this booklet within Akedom, the corporate university of Denge 
Kimya.In this booklet, after giving general information about the most commonly used fiber 
types and structures in the textile industry, we have included various explanations that will 
contribute to a better understanding of the important types of pretreatment processes used 
in textile finishing and the distinctive features of chemicals used in pretreatment. In addition, 
we tried to give detailed information about the types of machines used in pretreatment and 
the process suggestions suitable for these machine types, as well as various problems and 
solutions for them.This document, which we think will be especially useful for our sales team 
and customers and will be an important resource for a better understanding of our products, 
will be developed over time and will be added to this booklet as innovations emerge.I would 
like to thank all my colleagues who contributed to the preparation of this booklet and hope 
that it will contribute to everyone who takes interest in our booklet.
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TEKSTİLDE ÖN TERBİYE

2.1. SEKTÖRDE EN ÇOK KULLANILAN LİFLER 

2.1.1. PAMUK 

Pamuk, sentetik li lerin ortaya çıkmasıyla 
üretimi düşmüş olmasına rağmen halen 
dünyadaki tekstil li i üretiminin çeyreğini 
oluşturur. Benzersiz iziksel ve estetik 
özellikleri, biyobozunur oluşu; sentetik li lere 
göre daha zor ve daha az sürdürülebilir 
yöntemlerle elde edilmesinin önüne 

geçmektedir. Yüksek nem emiciliği, iyi tuşesi 
ve kolay işlenebilir oluşu pamuğu en çok 
tüketilen doğal lif yapar. 

Pamuk, polisakkaritler olarak da bilinen 
karbon, hidrojen ve oksijen içeren uzun 
doğal selüloz zincirlerinden oluşur.  

Figure 1: Cellulose chemical structure

Tablo 1: Composition of Greige Cotton Fibers

Cellulosev

Composition Percentage

80-90%

Oils & Waxes 0,4 - 1,0%

Pectins 0,7 - 1,2%

Proteins 1,0 -  1,8%

Mineral 0,7 - 1,5%

Water 6,0 - 8,0%

Others 0,5 - 1,0%

Degree of polymerization 2000-3000
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1.  FIBERS and FIBER TYPES 2.  FIBERS WIDELY USED IN THE TEXTILE INDUSTRY

2.1.  Cotton The textile raw material consisting of fiber or hair structures and suitable for making yarn 
and fabric is called fiber. Fibers, which are the building blocks of textiles, are classified as 
natural, regenerated and synthetic fibers according to their source. Cotton still accounts for a quarter of the world's textile fiber production, although its 

production has declined with the advent of synthetic fibers. With its unique physical and 
aesthetic properties, it is also biodegradable, making it preferable, although it is produced by 
more difficult and less sustainable methods than synthetic fibers. High moisture absorbency, 
good touch and easy processing make cotton the most consumed natural fiber.

Cotton consists of long chains of natural cellulose containing carbon, hydrogen and oxygen, 
also known as polysaccharides, and its molecular formula is (C6H10O5)n.
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TEKSTİLDE ÖN TERBİYE

Tablo 2: Technical Properties of Cotton Fibers
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Chemical/Physical Characteristics Fiber Properties

Acid Resistance

Alkali Resistance

Organic Solvents

Bleach Resistance

Heat Resistance

It is damaged by hot dilute or cold concen-
trated acids and decomposes. 70% 
concentrated sulfuric acid dissolves cotton 
fibers. It is not damaged by cold, weak or 
dilute acids.  

It is extremely resistant to alkalis. It swells in 
sodium hydroxide (such as mercerization) 
but is not damaged. It can be washed 
repeatedly in soapy solutions without any 
damage. Weak alkalis such as sodium 
carbonate do not a�ect cotton at low or 
high temperatures if there is no air in the 
environment.

There are few organic solvents that 
completely dissolve cotton. It shows high 
resistance to normal solvents. However, it 
is dispersed in copper ammonium 
hydroxide and copper ethylene diamine.

It is resistant to oxidizing agents such as 
hydrogen peroxide, sodium hypochlorite 
and sodium perborate, which are widely 
used in cotton bleaching. Strong oxidative 
bleaching agents convert cotton into 
oxy-cellulose.

Cotton fibers lose their moisture at 105°C, 
turn yellow at 115-120°C, become brownish 
at 180°C, start to char at 185-200°C and 
completely char at 300°C (i.e. carbonized).

TEKSTİLDE ÖN TERBİYE

2.1.2.  REJENERE VİSKOZ RAYONU (VİSKON) 

Kızılçam, kayın, ladin, kavlan gibi selüloz 
oranı yüksek olan ağaçlardan yararlanılarak 
elde edilen selülozun sudkostik ile 
muamelesi sonucu oluşan sodyumselülozu, 
karbonsülfürden geçirilerek selüloz-
ksantogenat haline dönüştürülür. Selüloz-
ksantogenat seyreltik kostik içerisinde tekrar 
çözülerek düzelerden geçirilir ve sonrasında 
asit ile muamele edilerek viskon (viskoz 
rayonu) li leri elde edilir.  

Viskonun yapısı pamukla yüksek benzerlik 
göstermekle birlikte nem alma özelliği 
pamuktan daha yüksektir ve yüzey 
görünümü daha parlaktır. Bu özelliğinden 
dolayı boyanmaya ve baskıya çok elverişlidir. 
Kuru dayanıklılığı pamuktan düşüktür. 
Uzaması %15-30 ile pamuğa göre iki kat daha 
yüksektir.   

 

Tablo 3: Technical Properties of Viscose Fibers

7

Chemical/Physical Characteristics Fiber Properties

Wet Tenacity

Moisture Absorbtion

Acid Resistance

Alkali Resistance

Organic Solvents

Oxidizing and Reducing Agents

There is 10-16% moisture intake. It is more 
hydrophilic than natural cellulosic fibers. Since 
their moisture absorption capacity is high, it 
takes longer to dry.

Viscose fibers are damaged by treatment with 
strong acids. In contact with hot dilute acid, 
decay is observed on the fibers.

Bases swell viscose. In contact with strong 
bases, a decrease in the strength of the fibers 
is observed.

Hydrocarbon, chlorine and oxygen-based 
solvents do not harm viscose.

Viscose fiber is extremely sensitive to oxidiz-
ing and reducing agents. They can change 
color even at low concentrations.

In wet condition, the strength of viscose fiber 
decreases between 30-50%.

2.2.  Viscone Rayon

In the production of regenerated cellulose fibers, cellulose obtained from trees with high 
cellulose content such as red pine, beech, spruce and poplar is used. The sodium cellulose, 
which is formed as a result of the treatment of cellulose with lye, is converted into cellulose-
xanthogenate by treatment with carbonsulfide. Viscose (viscose rayon) fibers are obtained 
by spraying the solution obtained by re-dissolving cellulose xanthogenate in dilute caustic 
through spinnerets into an acid bath. Viscose staple fibers are also obtained by cutting the 
viscose filament fibers into certain lengths. Although the chemical structure of viscose is 
highly similar to cotton, its moisture absorption feature is higher than cotton and its surface 
appearance is brighter. Its dry strength is lower than that of cotton. Its elongation is 15-30%, 
which is two times higher than cotton.
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POLYESTER FIBER AND YARN PRODUCTION

RAW MATERIALS

Dimethylteraphtalate (Dmt) (Monomer)

Esterification Reaction

Ethylene Glycol (Eg)

Polycondensation Reaction

Cooling And Shredding Polyester Polymer- Melt

Polyester Polymer-Chps
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   Filtration

Drying Spinning

Melting

Spinning

Cooling

Yarn Fiber
Filament Fibers

Cutting

Staple Fibers

Dyeing-Finishing

Baling

Drawing

Drawing-Twisting

Bobbin Winding

Texturizing

2.3.  Polyester Polyester Fiber and Yarn Production

Polyester fibers are the most produced and consumed fibers among all textile fiber types 
in the world. Such a large amount of use of polyester is due to its easy-to-use properties, 
durability and compatibility with other fibers. Very low moisture absorbency, sufficient 
flexibility and good dimensional stability are other features.In fact, the term "polyester" is the 
name of a fiber class. The class of polymer The melt, which is produced with a discontinuous 
or continuous system, first takes the form of fibers by passing through spinneret holes with 
very thin and different cross-sectional shapes, and then solidifies by passing through the 
cooling section. The yarns formed by combining these fibers are wound on bobbins. The 
rate of spinning of the fibers from the spinnerets determines containing ester groups in its 
main chain is called polyester. There are many polymers containing the ester functional 
group. Polyester fibers, which are generally used in textiles, are formed as a result of the 
polymerization of terephthalic acid and ethylene glycol. These fibers are called polyethylene 
terephthalate fibers (PET). Therefore, when PES fibers are mentioned, PET should actually be 
understood.Polyester fiber production can be done continuously or in discontinuously. In the 
"continuous" method, the polymer melt obtained as a result of polymerization is fed directly to 
the spinnerets and fiber spinning is carried out. In the "discontinuous" method, the polymer 
melt is first solidified and cut into chips, and then remelted and fed to the spinnerets for 
fiber spinning.The orientation of the polymer chains with respect to each other, and as the 
rate of spinning increases, the orientation also increases.Yarns produced at speeds where 
the orientation is insufficient are subjected to a drawing (stretching) process again.After the 
drawing process, spin finish oils are applied to the PES fibers in order to reduce the fiber/
fiber and metal/fiber frictions in the subsequent processes and to prevent the formation of 
static electricity. The oil ratio on the fiber varies according to the purpose of use. While this 
rate is 0.2% for fibers to be used in staple fiber production, it rises to 1% for fibers to be used 
for twisting and texturing processes.

Figure 2: Polymerization of Ethylene Glycol with Terephthalic Acid

Terephthalic acid Ethylene glycol PET
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TEKSTİLDE ÖN TERBİYE

 

Tablo 4: Technical Properties of Polyester Fibers

%0.4
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Chemical/Physical Characteristics Fiber Properties

Moisture Absorbtion

Abrasion Resistance

Acid Resistance

Alkali Resistance

Organic Solvents

Bleach Resistance

It is higher than other synthetic and natural 
fibers except PA.

Resistant to acetic and formic acids. It is 
resistant to strong acids in the cold, but these 
acids cause some damage to the fiber with 
heat.

They are affected by strong alkalis. As the 
temperature increases in the alkali solution, 
saponification and dissolution occur on the 
fiber surface.

Polyester fiber has good resistance to solvents 
used for cleaning and oil removal. 
They are generally not damaged by organic 
solvents.

Polyester materials can be safely bleached. 
Polyesters have sufficient resistance to 
bleaches such as hydrogen peroxide, sodium 
hypochlorite and sodium hydrosulfite.

TEKSTİLDE ÖN TERBİYE

2.1.4. POLİAMİD LİFİ (NAYLON) 
Poliamid li leri, sentetik yolla elde edilen ve amit bağları ile birbirlerini bir arada tutan polimer 
li leridir. Naylon adı poliamid li leri için genel bir isim olarak kullanır ve naylon li leri dünyada 
sentetik bazlı üretilen ilk li lerdir. Naylon 6.6 ve naylon 6 en çok üretilen poliamid li leridir.  

Naylon 6.6 (PA 6.6) diamin ve dibazik asitlerin polikondenzasyonu sonucunda elde edilir.  

H N(CH ) NH . +  HOOC(CH ) COOH.   H N-(CH ) NH[-CO-(CH ) -CO-NH-(CH ) -]n-CO-(CH ) -COOH 

 Hekzametilen  +  Adipikasit diamin 

Naylon 6 (PA 6) li leri ise 6-amino-kaproikasitin veye bunun türevi olan kaprolaktamın kendi 
kendine kondenzasyona uğraması ile meydana gelir.  

CH (CH ) CONH.  H N-(CH ) -CO[-NH(CH ) -CO]n-NH(CH ) -COOH 

Kaprolaktam 

Tablo 5: Technical Properties of Polyamide Fibers

 PA 6.6 PA 6

4-4,5% 2,8-5%
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Chemical/Physical
Characteristics

 Moisture Absorbtion

Acid Resistance

Alkali Resistance

Bleach Resistance

Fiber Properties

PA 6.6 shows good resistance 
to weak mineral acids at low 
temperature. It can be dama- 
ged at higher temperatures. 
It can be damaged by some 
organic acids (ie formic acid). 

Polyamide fibers have good resistance to alkalis at low tempe- 
ratures, regardless of concentration. However, they can be
damaged at higher temperatures.

Polyamides can be damaged by oxidants but can be bleached 
with sodium chloride. Sodium chloride is not harmful to PA fibers.

It is similar to the behavior
of PA 6.6. However, PA 6 
dissolves in hydrochloric 
acid under cold conditions, 
while PA 6.6 dissolves in hot 
conditions.

2.4.  Polyamide (Nylon)

Polyamide fiber is a synthetic polymer with repeating units linked by amide bonds. Nylon 
fibers are the first synthetic fibers produced in the world and are also used as a general name 
for polyamide fibers. Nylon 6.6 and nylon 6 are the most produced polyamide fibers.

Nylon 6.6 (PA 6.6) fibers are obtained by polycondensation of diamine and dibasic acids 
according to the following reaction.
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TEKSTİLDE ÖN TERBİYE

3. TEKSTİLDE ÖN TERBİYE ADIMLARI 

3.1. PAMUK LİFİNİN ÖN TERBİYESİ 
Pamuk li inin ön terbiyesinde yakma, haşıl sökme, ağartma/pişirme ve merserizasyon işlemleri 
birbirini izler.  

3.1.1. YAKMA İŞLEMİ  

Yakma işlemi, kumaşı oluşturan ipliklerden 
kumaş yüzeyine doğru çıkan lif uçlarının 
(havların) yakılmasıyla kumaş yüzeyinde 
parlaklık ve baskıda keskin kontürler elde 
edilmesini sağlar.  

Yakma ön terbiye işlemlerinde ilk uygulanan 
işlemdir. Haşıl sökme veya kasar prosesi ile 
kombine edilebilir. Yakma işlemi için özel 
levhalı ve gazlı yakma makineleri kullanılır. 

YAKMA UYGULANAN KUMA  TÜRLER  
Selüloz li lerinden üretilen kumaşlar 

Yün li lerden yapılmış kumaşlar 

Sentetik li lerden yapılmış kumaşlar 

13,6-16 - -

10-16 - -

0,2-0,8 69-80°C 256°C

1-2,6 115°C 230°C

12-14 - -

4 - 4.5 80-95°C 250°C
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Tablo 9: Comparative Some Fiber Properties

Fiber Type Moisture
Regain (%)

Glass Transition
Temperature (oC)

Melting Point
(oC)

Cotton

Viscose

Wool

Polyester

Polyamide

Acrylic

TEKSTİLDE ÖN TERBİYE

2.1.5. AKRİLİK (POLİAKRİLONİTRİL)  

Akrilik elyaf akrilonitril ve bir komonomerin 
oluşturduğu polimerden elde edilir. Kolayca 
yıkanabilme ve şeklini koruma, güveye, yağa 

ve kimyasallara dayanma, yüksek haslık 
değerleri, parlaklık ve yüne benzer tuşe 
özelliklerine sahiptir.  

!!!!!!!!!!
!

                 Poliakrilonitril Formülü 

Tablo 6: Technical Properties of Acrylic Fibers

1-2,6%
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Chemical/Physical Characteristics

Moisture Absorbtion

Dimensional Stability 

Acid Resistance

Alkali Resistance

Bleach Resistance

Fiber Properties

Dimensional stability of acrylic fibers is not good. 
Steam can cause changes in the dimensions of  
acrylic products.

It is resistant to acids other than nitric acid.

Especially concentrated and hot alkalis damage 
acrylic fibers.

Resistant to bleaches other than chlorine bleaches. 

TEKSTİLDE ÖN TERBİYE

2.1.6.  YÜN 

Yün, yapısında aminoasitler ve beraberinde lipitler bulunduran bir doğal elyaftır. Yün; esnekliği, 
kıvrımlı oluşu, ısıyı iyi tutma özelliği, yumuşak tutum ve yüksek nem çekme özellikleri sayesinde 
tekstilde geniş bir kullanım alanı bulmaktadır.  

12

Composition

Keratin (Wool Protein)

Dirt 

Suint

Grease

Mineral Matter

Acid and Alkali Resistance

Oxidant and Reductant Resistance

33%

26%

28%

12%

1%

Percentage

Chemical/Physical Characteristics Fiber Properties

Tablo 7: Components of Raw Wool Fibres

Tablo 8: Technical Properties of Wool Fibers

Very dilute acids and bases do not damage the 
wool, they only swell the fiber. Normal concent- 
ration acids will not harm, but bases can damage 
the fiber. Especially at very high concentrations 
bases, and some acids can also hydrolyze wool. 

Cystine bonds in the structure of wool can be 
broken by the effect of reducing agents, but the 
reaction can be reversed by oxidation. These 
bonds are irreversibly damaged in the oxidation 
environment.

2.5.  Acrylic and Modacrylic (Polyacrylonitrile) 2.6. Wool

Acrylic and modacrylic fibers are synthetic fibers manufatured using acrylonitrile monomer 
and a comonomer. Since acrylonitrile is used as the primary monomer, they are also called 
Polyacrylonitrile (PAN) fibers. Acrylic fibers are polymers containing at least 85 percent by 
weight acrylonitrile units; however, modacrylic fibers are those consisting of less than 85 
percent and at least 35 percent acrylonitrile units by weight.

Acrylic fibers have features such as being easily washable and keeping their shape, resistant 
to moth, oil and chemicals, high fastness values, shine and a wool-like handle. Modacrylic 
fibers are inherently flame retardant and are generally used in technical textiles.

Wool is a protein-based natural fiber that contains amino acids and lipids in its structure. 
It finds a wide area of use in textiles thanks to its flexibility, crimped structure, good heat 
retention, soft handle and high moisture absorption properties.

Figure 3: Polyacrylonitrile Formula

TEKSTİLDE ÖN TERBİYE

2.1.5. AKRİLİK (POLİAKRİLONİTRİL)  

Akrilik elyaf akrilonitril ve bir komonomerin 
oluşturduğu polimerden elde edilir. Kolayca 
yıkanabilme ve şeklini koruma, güveye, yağa 

ve kimyasallara dayanma, yüksek haslık 
değerleri, parlaklık ve yüne benzer tuşe 
özelliklerine sahiptir.  
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                 Poliakrilonitril Formülü 

Tablo 6: Technical Properties of Acrylic Fibers

1-2,6%
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Chemical/Physical Characteristics

Moisture Absorbtion

Dimensional Stability 

Acid Resistance

Alkali Resistance

Bleach Resistance

Fiber Properties

Dimensional stability of acrylic fibers is not good. 
Steam can cause changes in the dimensions of  
acrylic products.

It is resistant to acids other than nitric acid.

Especially concentrated and hot alkalis damage 
acrylic fibers.

Resistant to bleaches other than chlorine bleaches. 
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PRETREATMENT 
PROCESSES
IN TEXTILE

3.   PRETREATMENT OF COTTON

Introduction

3.1.1. Process Control Parameters in Singeing

Since cotton products contain a wide variety and high amount of natural and manufacturing 
impurities, they are subjected to numerous pre-treatment processes. In the pretreatment 
of cotton materials, singeing, desizing, scouring, mercerization, bleaching and optical 
brightening processes follow each other.

• Fabric speed
• Flame intensity
• Singeing (burner) position
• Distance between burner and fabric
• Gas pressure

Before Singeing After Singeing

3.1.  Singeing Process 

The singeing process is the burning of the free fiber ends (piles) that protrude from the yarns 
in the fabric structure towards the surface. By singeing, brightness on the fabric surface and 
sharp contours in printing are obtained.

Singeing is usually the first applied process in pretreatment processes. It can be combined 
with the desizing or bleaching process. Gas and hot plate singeing machines are used for 
singeing. The burning process can be applied to both fabric and yarn.
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3.1.2.  Singeing (Burner) Positions
A.  Tangential Singeing

In this position, the flame from the burners is tangentially contacted with the fabric. Since it 
is a mild singeing method, it is preferred for singeing sensitive fabrics.

B.  Singeing on Roller

In this position, the fabric is burned while passing over the water-cooled cylinder. The 
flame bounces are contacted perpendicular to the fabric. It is a milder form of singeing than 
singeing on fabric. This position is preferred for singeing synthetic and synthetic blended 
fabrics.

C.  Singeing on Fabric

In this position, the back of the fabric is empty and the flame is contacted with the fabric 
perpendicularly from the burners. It is the strongest form of burning. Therefore, it is applied 
in the burning of thick and coarse fabrics. This position is preferred for singeing cellulose-
based fabrics and synthetic blended thick fabrics. 

Figure 4: Burner Position in Tangential Singeing

Figure 5: Burner Position in Singeing on Roller

Figure 6: Burner Position in Singeing on Fabric

TEKSTİLDE ÖN TERBİYE

YAKMA İŞLEMİNDE DİKKAT EDİLMESİ GEREKEN NOKTALAR  

● Özellikle pamuklu kumaşlarda sararmaya neden olur, fakat bu sorun ağartma işlemi ile 
giderilir. 

● Kumaşlar tam kuru olmalı, düzensiz nem ve ıslaklık bulundurulmamalıdır. Aksi takdirde 
nemli kumaş üzerinde yakma etkisi tam yada eşit olmayacaktır. 

● Sentetik kesik elyaf kumaşlarda alev gücü, yoğunluğu ve yakma süresinin ayarlanması 
çok önemlidir. Alev gücünün etki süresinin yeterli ve düzgün olmaması tüylerin 
(havların) özellikle sentetik kesik elyafta boncuklaşmasına ve görünümün bozulmasına, 
boyama işlemlerinde düzgünsüz boyamalara neden olur. 

● Polyester kumaşların yakma işleminden sonraki soğutma suyunun sıcaklığı 40°C’nin 
altında olmalıdır. Kumaş üzerinde terleme meydana gelerek yakma lekelerinin 
oluşmasına neden olabilir. 

● Kumaşın makineden geçerken katlı veya kırışık geçmemesine dikkat edilmelidir. Katlı 
yerlere alev değmeyeceği için tam bir yakma işlemi gerçekleşmeyecektir.  

● Kumaş gerginliğinin kumaşın her yerinde eşit olması gerekir. 
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3.1.3. Points To Be Considered In The Singeing Process

•  Singeing causes yellowing, especially in cotton fabrics, but this problem is eliminated  
 with subsequent bleaching process.
• The fabrics to be burned should be completely dry, and there should be no irregular  
 humidity or wetness. Otherwise, the singeing effect on the damp fabric will not be  
 complete or regular.
• It is very important to adjust the flame power, intensity and singeing time in fabrics  
 containing synthetic staple fiber. Insufficient flame power and singeing time and  
 uneven singeing effect can cause pilling of piles, deterioration of fabric appearance 
 and uneven dyeing.
• The temperature of the cooling water after the singeing process of polyester fabrics  
 should be below 40°C. Otherwise, sweating may occur on the fabric and cause 
 singeing stains.
• Care should be taken that the fabric does not become folded or wrinkled while passing  
 through the singeing machine. Since the flame will not touch the floors, a complete  
 singeing process will not take place.
• Fabric tension should be equal all over the fabric
• The dye absorption property of the fabrics changes after the singeing process. During  
 dyeing, cotton and viscose fibers have a lighter color, while polyester fibers are dyed  
 darker.
• In order not to cause loss of elasticity in single jersey knit fabrics containing elastane,  
 burning should not be applied on the back side of the fabric.
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TEKSTİLDE ÖN TERBİYE

3.1.2. HAŞIL SÖKME 

Haşıl sökme işlemi, kimyasal terbiye 
işlemlerinin ilk aşamasıdır. Etkili bir pişirme 
ve dolayısıyla düzgün bir boyama ve/veya 

baskı işlemleri için dokuma sırasında 
uygulanan haşılın iyi bir şekilde sökülerek 
ortamdan uzaklaştırılması gerekir.  

Haşıl uygulaması, dokuma sırasında çözgü ipliklerinde; 

Kopuşları ortadan kaldırmak veya en aza indirmek, 

İpliğe mukavemet, elastikiyet ve kayganlık kazandırmak, 

Çözgü ve atkı iplikleri arasında oluşacak statik elektriklenmeyi önlemek,  

İpliğin yüzeyindeki li leri iplik gövdesine yapıştırmak, 

İpliğin üzerinde düzgün ve esnek bir ilm tabakası oluşturmak, 

İpliğe cinsine göre gereken nemi ipliğe kazandırmak, 

Dokuma sırasında ipliklerin birbirlerine sürtünerek tüylenmesini ve boncuklanmasını 
önlemek, 

İplikleri dokuma levendine optimum ve eşit gerginlikte sarmak,  

Dokuma makinesinin randımanını ve kumaş kalitesini arttırmak,  

İpliğin özelliklerini iyileştirmek gibi nedenlerle uygulanır.  

Bu amaçları gerçekleştirmek üzere çeşitli haşıl karışımları kullanılır. 
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Tablo 10: Sizing Agents

Natural Sizing Agents Synthetic Sizing Agents

Starch

Starch Derivatives

Cellulose Ethers

Protein

Polyvinyl alcohol (PVA)

Polyacrylates

Modified Polyesters

Styrene, polystyrene, Anhydride Copolymer

3.2.  Desizing

Desizing is the first stage of chemical finishing processes. For an effective baking process 
and therefore for a level dyeing or printing process, the sizing applied to the warp threads 
before weaving must be properly removed from the fabric.

Sizing of warp threads is done to achieve the following purposes/benefits:

•  Eliminating or minimizing warp yarn breaks during weaving
• To add strength, elasticity and lubricity to the yarn
• To prevent static electricity to occur between warp and weft threads
• Adhering the free fibers on the surface of the yarn to the yarn body
• Creating a smooth and flexible film layer on the yarn
• To give the required moisture to the yarn according to its type
• To prevent the yarns from rubbing against each other and pilling during weaving
• Winding the yarns on the weaving beam with optimum and equal tension
• To increase the efficiency of the weaving machine and the quality of the fabric,

Various sizing agents or mixtures are used to achieve these purposes.

3.2.1.  Natural Sizing Agents 

A.  Starch Size

Starch size is a polysaccharide composed of glucose units. It is widely used in sizing cotton 
yarns. The most common methods for removing water-insoluble starch are enzymatic and 
oxidative desizing methods.

B.  Starch Derivative Sizes

1-  Oxidized and Acid Modified Starches
2-  Starch Ether: Methyl starches, Carboxymethyl starches and Hydroxyethyl starches  
 are in this group. They are generally used for sizing colored yarn.
3-  Starch Esters: Used for all yarns. It is especially successfully applied in the sizing of  
 blended yarns (Cotton/PES, PES/Viscose). The size can be removed with enzymes.
 It is also used for sizing the warps of denim type fabrics where desizing is not required.
4-  Pregelatinized Starch: They are starch ethers soluble in cold water. It can be desized  
 with just hot water without using enzymes and is suitable for all kinds of fiber groups.

C.  Carboxymethyl Cellulose (CMC) Size

The most important of the cellulose-derived sizing agents is carboxymethyl cellulose size. 
It is obtained by chemical modification from natural cellulose. It creates a more elastic but 
lower-strength sizing film than starch. It is suitable for sizing cotton/PES blended yarns.

One of the reasons why CMC is used in sizing is its ability to give the fiber a transparent 
appearance. It is important in terms of giving pattern clarity to fabrics that will go on sale 
without dyeing.

D.  Protein Based Sizing Agents

There are two main types such as casein (milk protein) and gelatin (protein obtained from 
animal waste). Today, it is no longer used in textiles.
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3.2.2.  Synthetic Sizing Agents

A.  Polyvinylalcohol (PVA) Size

Polyvinyl alcohol is of great importance in the sizing of staple fiber yarns. Thanks to its strong 
film forming abilities and good adhesion especially to hydrophobic fibers, it provides the 
desired productivity during weaving.

Since PVA is a polyhydroxy compound, it dehydrates when exposed to extreme heat. As a 
result, it becomes insoluble in water. In this case, the hydrophobicity of the PVA remaining 
on the fabric causes uneven dyeing. For this reason, fabrics sized with PVA should not be 
burned and exposed to high heat without desizing. PVA is also sensitive to electrolytes and 
therefore needs to be washed in neutral baths.

B.  Polyacrylates 

Polyacrylates are used for sizing polyester and other filament yarns as well as staple fiber 
yarns. The soft and flexible films they form and their high adhesion to fibers provide good 
results in sizing. Polyacrylates are known as sizing agents that provide the highest weaving 
efficiency in sizing polyester filaments. Unlike all other sizing agents, polyacrylates are 
available in liquid form. It is easily removed with water and nonionic surfactants at any 
temperature.

C.  Other Sizing Agents 

•  Vinyl Acetate Chronic Acid
•  Ethyl Acetate / Vinyl Ether Copolymer
•  Maleic Acid / Vinyl Ether Copolymer

Almost all of them can be removed from the fabric by washing in alkaline baths with water.

TEKSTİLDE ÖN TERBİYE

HAŞIL SÖKÜM YÖNTEMLERİ  

ENZİMATİK HAŞIL SÖKÜMÜ 

Enzimler biyokatalizörlerdir ve kimyasal 
yapıları proteindir. Nişasta haşılının 
parçalanmasında en çok kullanılan enzimler, 
nişastanın hızlı ve tam olarak parçalanıp suda 
çözünür komponentler haline geçmesini 
sağlayan alfa-amilaz enzimleridir ve tekstil 
elyafına herhangi bir zarar vermeyip sadece 
nişastayı parçalarlar.  

Katyonik ve anyonik yapıdaki ıslatıcılar 
enzimin aktivitesini etkilediğinden enzimatik 
haşıl söküm yapılırken, banyonun mamule 

penetrasyonunu hızlandırabilmek adına 
noniyonik seri ıslatıcılar kullanılır. Banyoya 
kırık önleyici ve iyon tutucu malzemeler de 
eklenebilir. 

Alfa amilaz enzimleri geniş pH ve sıcaklık 
aralığında çok iyi performans gösterirler. 
Beraberinde sodyum klorür, fostat asit tuzları 
ve şeker gibi maddeler kullanmak enzim 
aktivitesini arttırır.  

Enzimatik haşıl sökmede kesikli ve kesiksiz 
metodlar uygulanabilir.  

SOĞUK BEKLETME METODU: 
Haşıl söküm flottesi emdirilmiş olan kumaş, oda sıcaklığında 4-12 saat bekletildikten sonra 
90-95°C’de  yıkanarak haşıl üzerinden atılır.  
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SOĞUK BEKLETME İÇİN ÖRNEK REÇETE:  

4-6 g/L Alfa Amilaz Enzim (DENGLASE PRET )(% 0,4-0,6) 

2 g/L Noniyonik Islatıcı (Denwet ALL CONZ NEW ) 

pH  5-5,5 50 °C 

6-8 SAAT BEKLEME

3.2.3.  Desizing Methods

A.  Enzymatic Desizing of Starch Size

Enzymes are biocatalysts whose chemical structure is protein. The enzymes most commonly 
used in the desizing of starch size are alpha-amylase enzymes, which only break down 
starch without damaging the textile fiber. They break the starch quickly and completely, 
enabling it to become water-soluble components.

Since cationic and anionic wetting agents are harmful to the activity of the enzyme, nonionic 
rapid wetting agents are used to accelerate the penetration of the enzymatic desizing bath 
into the raw fabric. Anti-creasing and sequestering agents can also be added to the desizing 
bath.

Alpha amylase enzymes perform very well over a wide pH and temperature range. The use 
of substances such as sodium chloride, phosphate acid salts and sugar together with alpha 
amylase enzymes increases enzyme activity.

Discontinuous and continuous methods can be applied in enzymatic desizing processes.

a. Cold Pad-Batch Method

After the fabric impregnated in the desizing bath is kept at room temperature for 4-12 hours, 
it is washed out at 90-95 °C to remove the sizing agent.

Sample Recipe for Cold Pad-Batch Method

4-6 g/L  Denglase PRET (0,4-0,6%)        

g/L Denwet ALL Conz New

pH value  5-5,5

Temperature  50 °C

Wet pick-up 85%

Batching time 6-8 hours



TEXTILE PRETREATMENTTEXTILE PRETREATMENT

20 21Denge Corporate Academy

b. Continuous Method

The fabric, which is impregnated with the desizing liquor prepared similar to the recipe given 
for the Cold Pad-Batch Method is steamed at 105-110 °C for 5-10 minutes and then washed 
at 80-90 °C.

c. Exhaustion Method

B.  Oxidative Desizing

Oxidizing agents (ie persulfate, perborate, hydrogen peroxide or chloramine) that can deliver 
active oxygen to alkaline baths not only oxidize functional groups in starch macromolecules, 
but also break bridges between glucose rings. Thus, starch breaks down and becomes 
water-soluble. Soda ash or caustic soda is used to provide alkaline conditions. The most 
widely used oxidative desizing agent is persulfate.

Sample Recipe for Exhaustion Method

0,4-0,6  % Denglase PRET
 1.0  g/L Denwet ALL Conz New                    
pH value 5-5,5
Temperature 80 °C 
Duration 20-30 min

Sample Recipe for Oxidative Desizing Method

8 g/L Denwet ALL Conz New 
5 g/L Denstab HP
15 g/L  Persulfate 
60-90 g/L Caustic soda (48° Bé)
50-60 g/L Peroxide (%50)
18-24 hours batching at room temperature

C.  Desizing Of Synthetic Sizes

All synthetic sizes, waxes, spin finishes, weaving oils and paraffins can be easily removed by 
washing with a good washing agent at certain pH values and temperatures.

Sample Recipe for Polyacrylate Desizing

1-2 g/L Defaten NOS Conz 
1-2 g/L Dng Marine Safe
2 g/L Soda ash
Liquor Ratio             : 1:8
Temperature : 80 °C
Duration : 45 min TEKSTİLDE ÖN TERBİYE

HA IL SÖKÜMÜNDE D KKAT ED LMES  GEREKEN NOKTALAR                
  

Kumaş üzerinde uygulanan haşılın içeriğinin belirlenmesi ve bu haşıla uygun prosesin 
uygulanması çok önemlidir. Teşhis edilemeyen veya eksik haşıl tayini  beraberinde 
düzgün  uygulanmayan haşıl söküm işlemleri sonunda uzaklaştırılamayan haşıllar kumaş 
yüzeyinde  hidro ilite farklılıklarına neden olur. 

Hidro ilite farklılıkları veya iyi uzaklaştırılamayan haşıl kalıntıları kumaşın düzgünsüz 
boyanmasına veya beyazlık  farklarına neden olur. 

3.1.3. PİŞİRME İŞLEMİ 

Doğal ve sentetik elya lar yağ, mum, 
proteinler, renk maddeleri gibi selüloz dışı 
safsızlıkları, yaprak, çepel, vs. gibi bitki 
artıklarını, makine yağı gibi imalattan gelen 
ilave safsızlıkları içerir. Pişirme işlemi bu 
elya ların deterjan (sabun) ile alkali veya 
nötral ortamda  yıkanarak temizlenmesi 
işlemidir. Elyaf tipine göre zayıf alkali (soda) 
veya kuvvetli alkali (kostik) kullanılır.  

Pişirme işlemi sırasında renk verici maddeler 
hariç bütün safsızlar yıkama ile kumaştan 

uzaklaşabilecek duruma gelirler. Mumlar ve 
makine yağları deterjanlar ve alkali ortam 
yardımı ile pişirme çözeltisi içinde emülsiye 
olurlar. Li lerin NaOH etkisi ile şişmesi 
sonucu yaprak, çöpel, vs. gibi bitki artıkları 
da çözünür hale gelir. Tüm bu çözünebilir 
hale gelen ve emülsiye olan safsızlıklar, 
pişirmeyi takip eden durulama ile ortamdan 
uzaklaştırılarak elya lar sonraki işlemlere 
hazır hale getirilir. 

!
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Tablo 11: Ideal Desizing pH Values for Main Size Types

Size Type Ideal pH Values

Starch

Modified Starch

Polyacrylate

PES Size

PVA and CMC

5-5,5

7,5-12

10-12

8-10

5-7

3.2.4. Size Tests on Fabric

Before starting the desizing process, it is very important to determine the type of sizing agent 
on the raw fabric. Thus, it is possible to carry out desizing operations under the right process 
conditions and to obtain successful results in the shortest possible time. Therefore, it is of 
great importance to know the type of sizing agent used in terms of production efficiency, 
product quality, operating costs and time savings.
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TEKSTİLDE ÖN TERBİYE

DEĞERLENDİRME: 

Çökelti berrak ise CMC ve Akrilat haşılı yoktur. 

Yeşil çöküntü poliakrilat haşılından bahsedilir. 

Çökelti  üzerine  3 damla  %80 lik asetik asit damlatılır.Eğer çökelti çözündü ise CMC  
çözünmez,kısmen çözünür yada rengi beyaza döner  ise akrilat haşılından bahsedilir. 

Haşıl sökme aşamasının anlaşılması adına sektörde en yüksek kullanıma sahip haşıllar ve 
kullanım alanları aşağıda verilmiştir. 

+ + + +

+ + + +

+ + + +

+ + + +

+ +

+ +

+ + +

+ +
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Tablo 12: Usage Areas of Sizing Agents

Fibers \ Sizes Starch CMC PVA Polyacrylates Polyester

Cotton, linen, 
viscose staple

Polyester & 
Cellulose

Wool

Polyester

Polyester & Wool

Polyamide

Polyacrylonitrile

Viscose filament

C.  Determinaton Of Acrylate and CMC Sizes

The fabric to be tested is boiled for 10-15 minutes with a liquor ratio of 1/40 and the size is 
transferred to the water. The solution is cooled and 5 drops of 10% copper sulfate are dropped 
on it. The result is evaluated as follows:

• If the precipitate is clear, there is no CMC and Acrylate size.
• Green precipitate indicates polyacrylate size.
• 3 drops of 80% acetic acid is dropped on the precipitate. If the precipitate is dissolved,  
 CMC size; if it is insoluble or partially soluble or turns white, it is said to be acrylate size.

In order to better understand the desizing processes, the sizes with the highest usage in the 
sector and their usage areas are given below.

TEKSTİLDE ÖN TERBİYE

HAŞIL TESPİTİ 

Haşıl sökme işlemine başlanmadan önce 
kumaşta kullanılmış olan haşıl maddesinin 
tespitiyle haşıl sökme işlemlerinin tek defada 

etkili olması, doğru ve mümkün olan en kısa 
sürede gerçekleşmesi sağlanır. İşletme 
maliyetleri ve zaman tasarrufu açısından 
kullanılan haşıl maddesinin bilinmesi önemli 
bir basamaktır.  

NİŞASTA HAŞILI TESPİTİ: 

Potasyum iyodür çözeltisi (KI/I  Belirteç) 
kullanılır. Tegewa cetvelinde koyu lacivert 
renk haşıl varlığını bildirir, açık mavi renk 
kumaştaki haşıl miktarının azaldığını gösterir. 

Sarı renk ise kumaşın haşıldan tamamen 
arındığını belirtir. 1 numara haşıl varlığını, 9 
numara ise haşılın tamamen temizliğini 
gösterir. 

PVA HAŞILI TESPİTİ: 

Kumaşa 1 damla krom asidi damlatılır ve 1-2 
dk beklenir. Üzerine 3 damla %50 lik kostik 

damlatılır. Renk kahverengi olursa PVA haşılı 
vardır. 

AKRİLAT HAŞILI VE CMC HAŞILI TESPİTİ: 
Test edilecek kumaş 1/40 oranında flotte ile 10-15 dk kaynatılarak haşılın suya geçmesi sağlanır. 

Çözelti soğutulur ve üzerine 5 damla %10 luk Bakır sülfat damlatılır. 

₂
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A.  Determinaton Of Starch Size

For the determination of starch size, potassium iodide/iodine solution (KI/I indicator) is used. 
In the Tegewa Scale, the number 1 indicates the presence of size and the number 9 indicates 
that the size is completely removed. Accordingly, dark blue color indicates the presence of 
size, while light blue color indicates that the amount of size in the fabric has decreased. The 
yellow color indicates that the fabric is completely free of sizing.

B.  Determinaton of PVA Size:

1 drop of chromic acid is dropped onto the fabric and waited for 1-2 minutes. 3 drops of 50% 
caustic are dropped on it. If the color is brown, it indicates that PVA size is present.

Figure 4: Tegewa Scale

a. Points To Be Considered in Desizing

•  It is very important to determine the content of the size on the fabric and to apply the  
 appropriate process for the type of size.
•  Undetectable sizes or wrong size determination cause uneven desizing process and  
 hydrophilicity differences on the fabric. 
•  Differences in hydrophilicity or sizing residues on the fabric cause uneven dyeing or  
 differences in whiteness of the fabric.

3.3.  Scouring Process

Grey cotton fabrics contain non-cellulose impurities such as oil, wax, proteins, minerals, 
natural colorants; vegetable residues such as seed coats, leaves, trashes and additional 
impurities from manufacturing such as machine grease. Scouring is the process of cleaning 
these impurities by washing them with detergent (soap) in an alkaline medium. Caustic soda 
is generally used as alkali.

During the scouring process, all impurities, except the coloring matter, can be removed 
from the fabric by washing. Waxes and machine oils emulsify in the scouring solution with 
the help of detergents and alkaline medium. Vegetable residues such as seed coats, leaves, 
and garbage can swell with the effect of NaOH and can be removed by washing. All these 
impurities are removed by the washing processes after scouring and the fabrics are made 
ready for the subsequent finishing processes.
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3.4.  Mercerization Process

The purpose of mercerization is to increase the smoothness, brightness, strength and dye uptake 
ability of cotton yarn or fabric. For mercerization, cotton products are treated under tension with 
an alkaline solution of 24-30°Be. A more uniform arrangement is formed between the cellulose 
macromolecules that encounter a strong alkaline solution under tension. At the end of the 
process, the kidney-shaped cross-section of the cotton fiber swells and becomes round; the 
surface has a smooth appearance. Thus, the smoothness and surface area of the fibers increase; 
fibers gain a permanen brighter appearance.

Mercerization increases the dye uptake by 10 - 20%, increases the breaking strength by giving the 
fiber a natural elasticity and provides dimensional stability.

3.3.1. Points To Be Considered in Scouring

•  Impurities that are not well emulsified and dispersed in the scouring bath precipitate on the  
 fabric surface and cause staining.
•  Fabrics that are not washed properly and effectively after scouring will have uneven   
 hydrophilicity.
•  Neutralization of the fabric should be done very well, the pH value on the fabric should be  
 evenly distributed. Otherwise, this will cause uneven dyeing of the fabric.

Mercerization can be done at different finishing stages:
•  Mercerization of raw fabric
•  After desizing
•  After bleaching or between two bleaching steps
•  After painting

Mercerization is usually applied before or after bleaching. Since a slight yellowing occurs on 
the product after mercerization, the products to be used as white must be mercerized before 
bleaching.

In cotton and polyester blended fabrics, a special mercerization process is applied only to 
fabrics containing a high percentage of cotton.

Change in cross-section of cotton fiber during mercerization:

a:  Cross-section of unmercerized cotton  
b:  Cross-section of mercerized cotton

3.4.1.  Mercerization Machines

Mercerizing machines are divided into two groups as chain or chainless type. In both cases, 
the system consists of an impregnation, a mercerization, a stabilization and a washing zone.

The width and length control of the fabric in chain mercerizing machines is better than in 
chainless mercerizing machines. However, the space requirements of these machines are 
higher than those without chains. In chainless mercerizing machines, stretching of the fab-
ric in the direction of its width can be done with the help of tension rollers. The rotational 
speed of these rollers is increased in a controlled way from the entrance to the exit, so that 
the fabric is stretched longitudinally. If the rollers are too curved, the tension will increase, 
but in this case there is a risk of slippage in the warp threads.

Due to the different friction and pulling forces between the edge and middle parts of the 
fabric on the delivery rollers, higher warp densities may occur at the fabric edges. This may 
cause colour differences between the edge-middle-edge in dyeing.

Figure 8: Chainless Mercerizing Machine

Figure 9: Chain Mercerizing Machine

Figure 7:
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3.4.2. Points To Be Considered In The Mercerization Process

•  A serial wetting agent, which is resistant to high alkalinity, ensures proper wetting and  
 has adjustable foam, should be used.
•  The fact that the tension of the fabric is less than necessary during mercerization   
 causes the brightness and strength properties of the fabric to be lower than expected.
•  The variability of mercerizing conditions (higher temperature and longer treatment  
 time) causes the structure of the cellulose fiber to deteriorate to form oxycellulose and  
 decrease its strength.

3.5.  Bleaching

Cotton fibers contain impurities such as cottonseed residues from ginning, leaves, wax, oil, 
and different natural colored pigments. The presence of these impurities makes it difficult 
to carry out finishing operations such as dyeing and printing. The colors of yarns and fabrics 
made of raw fibers generally range from light yellow to gray.

With the bleaching process to be applied to cotton fibers, vegetable impurities, oils and waxes 
are removed and the fiber is whitened and hydrophilic is achieved. The most widely used 
method for bleaching cellulosic fibers is the Hydrogen Peroxide method. Sodium Chlorite 
and Sodium Hypochlorite bleaches are also available, but they have lost their importance in 
this field today.

3.5.1. Hydrogen Peroxide Bleaching

Hydrogen peroxide (H2O2) is a bleaching chemical widely used for bleaching cellulosic fibers. 
It oxidizes the colored contents on the fiber, causing them to decompose and become 
colorless. The application of the bleaching process in alkaline baths also provides an 
advantage in removing the impurities on the cotton fiber.

Hydrogen peroxide performs the bleaching process by activating with the addition of alkali 
and the effect of increasing temperature. Since the stability of the hydroxyl ion is very weak, 
it easily decomposes and enables the bleaching process to take place.

Hydrogen peroxide reaction mechanism in bleaching process:

A.  Advantages Of Hydrogen Peroxide Bleaching

•  Hydrogen peroxide has a wide usage area. In addition to cotton, it is also used for   
 bleaching fibers such as wool, silk and jute.
•  It causes less weight loss in cotton fiber than hypochlorite and gives more hydrophilicity  
 to the fiber.
•  Peroxide bleaching requires less water and is safer in terms of bleaching reaction.
•  The scouring and bleaching process is done in a single bath.

B.  Points To Be Considered in Hydrogen Peroxide Bleaching

The most ideal and safe pH range for hydrogen peroxide bleaching is 10.5 to 10.8. In this 
range, the rate of formation of the perhydroxyl (HO2-) ion that provides bleaching is equal 
to the rate of consumption for bleaching. In reactions above pH 10.8, the perhydroxyl ion is 
released so rapidly that it becomes unstable and oxygen gas is released without bleaching 
property. This can cause fiber damage. For this reason, stabilizer should be added to the 
peroxide bleaching bath.

Another important thing to consider during peroxide bleaching is that metal ions cause cat-
alytic decomposition of hydrogen peroxide. Therefore, since the catalytic decomposition of 
peroxide will be accelerated in process baths containing metal ions, cellulose fibers suffer 
irreparable damage. In order to prevent this effect, complexing agents that bind metal ions 
must be present in the bleaching baths.

After bleaching, the presence of peroxide (rest peroxide) on the fabric should be checked 
and an antiperoxide treatment should be applied. Otherwise, the peroxide remaining on the 
fabric will cause incorrect dyeing in the subsequent dyeing processes.
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4.1.  Desulfurization (Removal of Sulfur Residues)

Although carbon disulphide (CS2), which is used in the production of regenerated cellulose, 
is removed during fiber production, some amount may remain on the fiber. These residues 
may damage easily reduced dyestuffs such as reactive dyestuffs in dyeing and printing, 
resulting in deviations in targeted colors. Therefore, it is necessary to oxidize the sulfur 
residues on the fiber during pretreatment and prevent it from damaging the next processes.

4. PRETREATMENT OF VISCOSE FIBRES 

Introduction 

Viscose fiber is resistant to yellowing up to 125°C. A mild pretreatment is sufficient for 
viscose fiber. Generally, desizing and bleaching in a weak alkaline bath are sufficient.

Viscose fiber contains residues of sulfur, catalytic metals (especially iron) and oils from fiber 
production, and sizes in woven fabrics as impurities. Sulfur residues can be removed by 
oxidation with hydrogen peroxide bleaching, and metallic impurities can be removed with 
sequestrants used during the bleaching process.

Sample Recipe For Desulfurization

2-3 g/L Eco Clean 
L..R. : 1:10
60 °C ,   45 min

Note: This recipe can also be used as a pre-wash recipe for dark dyeing.

4.2.  Desizing of Viscose Fabricss

If the sizing agents on the fabric are PVA, CMC and polyacrylate type water-soluble sizing 
agents, it is possible to remove them with the recipe given below.

In polyacrylate type sizes, the pH value of the desizing bath should be adjusted to pH 11 with 
an appropriate amount of alkali.

4.3.  Bleaching of Viscose Fabrics

The whiteness of viscose fibers is sufficient for dyeing and printing products. Therefore, 
bleaching is usually required for products that will only be used in white or dyed in pastel 
colors.

With a combined hydrogen peroxide bleaching and optical bleaching process in mild 
conditions, it is possible to both give the product the required whiteness and remove the 
sulfur residues.

(Note: You can find sample recipes in the Process Recommendations section).

4.4.  Points To Be Considered in Viscose Bleaching

•  Viscose fibers are not as resistant to alkalis as cotton fibers. For this reason, a milder  
 alkaline soda ash should be used instead of caustic soda.
•  Due to its weak wet strength, bleaching should be done quickly and under minimum  
 tension.
•  Sulfur residues must be completely removed. Otherwise, especially reactive dyestuffs  
 from the azo class are reduced by sulfur residues and uniform and reproducible dyeing  
 cannot be obtained.

If viscose fabrics contain starch-based sizing, an enzymatic or oxidative desizing process 
should be applied.

Sample Recipe For Viscose Desizing

1-2 g/L Dng Marine Safe
0,5-1 g/L Denraw NBP 
1-2 g/L Soda ash
F.O.: 1:10
80-90°C, 30 min
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5.  PRETREATMENT OF POLYESTER FIBRES

5.1.  Prewashing-Desizing of Polyester Fabrics

Impurities such as preparation agents, antistatic agents, sizing agents, machine oils, marking paints 
accumulate on polyester fibers until they become a fabric. In order for these impurities not to cause 
problems during dyeing and other finishing processes, they must be removed by pre-washing. One 
of the other reasons for prewashing is the removal of oligomers. Oligomers, which are mostly in 
polyester fibers, rise towards the fiber surface during processes such as heat setting and HT dyeing.

Desizing and pre-washing processes of polyester fabrics vary according to the production 
method of the fabric (ie weaving, knitting, etc.).

Polyester and polyacrylate sizes are used for sizing polyester fibers. Pre-washing and desizing 
processes are generally carried out at 60-80°C in a mildly alkaline environment, using a nonionic/
anionic washing agent (detergent) with strong washing and dispersing properties. If working in 
continuous washing machines, the concentrations should be determined according to the pick-
up values and the passing time should not be less than 30-35 seconds.The formation of creases on  
polyester woven fabrics that are processed as a rope is one of the leading problems. In order to prevent 
the formation of creases, it should be ensured that the fabric loading amount is made according to the 
appropriate cycle time, not according to the machine capacity.Considering the weight of the fabric 
and the elastane content, it is also important that the pretreatment process is carried out under as low 
tension as possible, the fabric speed is high, the heating and cooling rate is below 2 °C/min.

When polyester and polyacrylate based sizing agents are used together, polyacrylates may cause 
stain formation on the fabric by reducing the solubility of polyester in the washing bath. This type 
of desizing should only be done in systems where the washing liquor is constantly renewed(ie by 
overflowing). In addition, this type of sizing agents can be affected by the hardness of the water. 
Therefore, soft water should be used or a complexing agent should be added to the wash bath.
Polyester knitted fabrics contain various preparation materials (e.g. spin finish, paraffin wax, etc.). 
For example, 3-6% oil remains on the knitted fabrics during the production. These substances should 
be removed from the product by washing before the bleaching and dyeing processes.

If  the preparation residues are not removed from the knitted products well, they cause a decrease in 
the sublimation fastness of the disperse dyestuffs in the subsequent finishing processes.

Prewashing-Desizing Recipe for Polyester
2 g/L Dng Marine Safe
1 g/L Defaten NOS Conz
2 g/L Caustic soda/Soda ash (The pH value is adjusted according to the size used) 
80 °C, 45 min

Polyester Weight Reduction Recipe

10 g/L NaOH (20 Be)
0,5 g/L Denwet All Conz New,  
130 °C, 60 min

5.2.  Oligomer Removal

5.3.  Measures To Prevent the Oligomer Problem

Polyester fibers contain up to 1.5-4% oligomer. The risk of crystallization and collapse of 
linear chain oligomers on the surface of the fibers and the inner walls of the machine is low. 
Problematic oligomers are oligomers with a cyclic structure. Oligomers reduce the color 
brightness, create an uneven dyeing appearance, reduce the efficiency of the machines 
by collapsing on the pump and heat exchanger in the machines, and leave marks when the 
product surface is scratched with a sharp-edged object. Therefore, in order to avoid these 
problems, precautions should be taken before, during or after dyeing.

•  Dyeing should be done at as low a temperature as possible (125°C and below) and in  
 a  short time.
•  In order to prevent deposit formation during dyeing, oligomers should be kept dispersed  
 in the bath by adding a dispersing agent along with an oligomer inhibitor (1-2 g/L Denpol  
 OLG).
•  Oligomers agglomerate and form deposits during the cooling of the dyeing bath.   
 Therefore, the dyeing bath should be drained as hot as possible.
•  At the end of dyeing, an effective reductive washing should be done in alkaline   
 environment.
•  The circulation pipes of the machine should be cleaned with an alkaline bath under  
 pressure.
•  Dng Marine Safe (1-2 g/L), which has been specially developed to prevent oligomer   
 accumulation in dyeing machines, should be added to prewash recipes.

Figure: Oligomer Deposits On Polyester Fiber

Machine Cleaning Recipe

3 g/L Dng Marine Safe
3 g/L Dng Clean AR
4-8 g/L Kostik (48°Be)
Temperature: 135°C
Duration: 60 min

Introduction
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5.4.  Whitening of Polyester Fabrics

5.5.  Singeing Process of Polyester Fabrics

5.6.  Heat-Setting of Polyeter Fabrics

Recommended Heat-Setting Temperatures and Times According to Yarn Type:

Generally, a good whiteness of polyester fibers is obtained with an optical brightening treat-
ment. In cases where optical brightening is not sufficient, the fabrics are first bleached with 
sodium chloride and the stains are removed. After the bleaching process, antichlorination 
with sodium bisulfite, hot and cold rinsing are performed respectively. After a good washing, 
high whiteness values are obtained by using an optical brightener with the desired nuance.

Singeing is a process to remove the free fiber ends that protrude from the fabric surface. 
Therefore, it does not need to be applied to filament yarns. Singeing process can be applied 
when a lint-free fabric surface is desired in fabrics obtained from staple fibers or their 
mixtures with natural fibers. Flame length and fabric speed are very important during the 
singeing process. If the burned parts of the PES fiber form large beads, the color of the fabric 
will not be uniform as these beads will be dyed darker during dyeing. For this reason, if it is 
absolutely necessary to burn PES fabrics, it is more appropriate to do it after dyeing. 

The objectives of the heat-setting process applied to polyester fabrics; to ensure dimensional 
stability, to prevent wrinkling and creasing, and to prevent edge curling in knitted fabrics.During 
the dyeing and other finishing processes of polyester fabrics in rope form under HT conditions, 
shrinkage, wrinkling and permanent creases may occur. In order to avoid such problems, the 
product must be heat-set before finishing processes. The heat-setting process before dyeing 
has a significant effect on the dyeability properties of the fiber. As the heat setting temperature 
increases, dyestuff uptake decreases up to 140-150 oC. When it is between 140-190 °C, the dye 
uptake is at the lowest level. Therefore, for high dye uptake, heat-setting should be applied at 
a minimum of 190 °C. However, it is not preferred to perform heat-setting before dyeing unless 
necessary.With heat-setting process, while the physical properties and dyeability of the fiber 
change, it also becomes difficult to remove the sizing agents and impurities on the raw fabric. 
PES fibers have a high affinity for oils. For this reason, it is not recommended to do the fixation 
before the pre-washing process.

TEKSTİLDE ÖN TERBİYE

3.5. POLİAMİD KUMAŞLARIN ÖN TERBİYESİ 

Poliamid li leri, hidrofob sentetik li lerdir. 
Doğal elyafa göre kopma ve sürtünme 
dayanımları oldukça yüksektir. Seyreltik 
asitler genelde elyafa etki etmezken sıcak ve 
konsantre organik asitler (formik asit, okzalik 

asit) li leri parçalar. Alkali dayanımları ise PES 
li lerine oranla oldukça yüksektir.  

Ağartmada kullanılan sodyumklorit ve 
hidrosül it poliamid li lerine zarar vermez.  

3.5.1 POLİAMİD KUMAŞLARIN ISIL FİKSAJI  

Poliamid kumaşlarda termo iksaj işlemi boyut 
değişmezliği, en sabitleme, şekil stabilliği 
sağlamak için yapılır. Buharla iksaj veya 

hidro iksaj tekniklerinden birisi kullanılarak 
sağlanır.  

Poliamid dokuma kumaşlar boyamadan önce veya sonra termo ikse edilebilir. Örgü kumaşlarsa 
yıkama ve relaksasyon işlemi gerektirmeden doğrudan ham halde termo ikse edilebilirler.  

3.5.2. POL AM D KUMA LARDA A ARTMA  

Poliamidler doğal olarak iyi bir beyazlığa sahiptirler ve sıklıkla ağartılmaları gerekmez, sadece 
optik beyazlatıcı ajanlarla muamaleleri yeterlidir. Bununla beraber ısıl iksaj sararmaya neden 
olabilir ve bu durumu gidermek için ağartma yapılabilir.  

PEROKSİT AĞARTMASI  
 H O  kullanımı pek tavsiye edilmez, ancak bazen doğal protein li leriyle karışımlarında kullanılır. 
Özellikle 50°C üzerinde mukavemet kaybı üzerinde büyük etkisi vardır.  

190 - 215°C

175 - 190°C

10 - 30 

15 - 30

190 - 210°C 10 - 20

192 - 195°C 20

210°C 20 
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Tablo 13: Recommended Temperature and Times For Pa Heat-Setting

Fiber Type Heat-Setting Type Temperature Time (sn)

Hot Air

Hot Air

Hot Air

Hot Air

Hot Air

PA 6

PA 6.6

PES

PES / PA 6

PES / PA 6.6

6. PRETREATMENT OF POLYAMIDE FIBERS

6.1.  Prewashing-Desizing of Polyamide Fabrics

6.2.  Heat-Setting of Polyamide Fabrics

Polyamide fibers are hydrophobic synthetic fibers. Compared to natural fibers, their tensile 
strength and abrasion resistance is quite high. While dilute acids generally do not affect the 
polyamide fibers, hot and concentrated organic acids (formic acid, oxalic acid etc.) cause 
degradation of the fibers. Their alkali resistance is quite high compared to PES fibers. 
Sodium chloride and hydrosulfite used in bleaching do not damage polyamide fibers.

In cases where PVA size is used, a hot wash should be done without adding alkali. Pre-
washing can be done with the above recipe for fiber, yarn and knit fabrics that do not contain 
a sizing agent.

The success of dyeing and printing processes largely depends on the effective removal of 
various oils and sizing agents from the product. Warp threads in polyamide woven fabrics 
are generally sized with polyacrylate-based sizing agents. In some cases, a mixture of PVA 
or PVA + Polyacrylate is used.

The heat-setting process of polyamide fabrics is done for purposes such as dimensional 
stability, width fixation, and shape stability. It is provided by using one of the steam fixation 
or hot water fixation techniques. Antioxidant should be used in preheat-setting to prevent 
decrease in dye uptake and yellowing: 20-30 g/L Denfast FY New

Polyamide woven fabrics can be heat-set before or after dyeing. Knitted fabrics, on the 
other hand, can be heat-set directly in raw form without the need for washing and relaxation 
processes.

Sample Prewashing-Desizing Recipe for Polyamide

1-2 g/L Defaten Nos conz New
0,5 g/L Denraw NBP 
x g/L Soda/Kostik 
90-95 °C, 
30 min

Introduction
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6.3.  Bleaching of Polyamide Fabrics

6.3.1. Hydrogen Peroxide Bleaching

6.3.2. Reductive Bleaching

Polyamide fibers naturally have a good whiteness and generally do not need to be bleached. 
It is sufficient to apply a treatment with optical brightening agents. However, heat setting 
can cause yellowing and bleaching can be used to remove it.

The use of H2O2 is not recommended for bleaching PA fibres, but it is sometimes used in its 
blends with It has a great effect on fiber strength loss especially above 50°C.

Today, the most common bleaching method in the bleaching of PA products is reduction 
bleaching. For this, hydrosulfite is used as reducing agent or stable reducing products are 
used for better reproducible results. 

Sample Recipe for Reductive Bleaching

2-4 g/L Dng Clean PN Liq
pH: 4-4,5 
L.R.: 1:10
Temperature: 98 °C, Time: 45 min

Sample Recipe For Peroxide Bleaching of PA And PA-Cellulose Blends

1 g/L Denraw NBP
1 g/L Denstab PB OXI
1 g/L Dengolube PC
0,1 g/L Denegol PT
2 g/L Caustic soda (48°Bé)
2 g/L Peroxide (%50)
L.R.:  1:10
Temperature: 85°C,  Time: 60 min

7. PRETREATMENT OF ACRYLIC FIBERS

7.1.  Prewashing Acrylic Fabrics

7.2.  Bleaching of Acrylic Fabrics

Prewashing, bleaching, optical brightening and heat-setting processes are applied to 
acrylic products as pre-treatment processes.

Acrylic fibers are very clean fibers like other synthetic fibers. Raw acrylic fabrics contain impurities 
such as preparation materials, dirt and machine oils, and sizing agents. For this reason, washing 
is done before dyeing and other finishing processes. Washing can usually be done in acidic pH or 
slightly alkaline for heavily soiled fabrics. Acetic acid is used for acidic washings, ammonia or soda 
is used forn slightly alkaline washings. As a washing agent, nonionic detergents in acidic medium 
and nonionic/anionic detergents in basic medium give good results. Neutralization is required at 
the end of alkaline washings.

Acrylic fibers show yellowness, unlike    polyester and polyamide. For this reason, it is important 
to bleach the acrylic used as white or that will be dyed. Acrylic fiber is the most difficult synthetic 
fiber to bleach. However, it can be bleached with sodium chloride.

An important point to be considered in the finishing of acrylic fiber is the drying temperature. 
Since acrylic material is hydrophobic, it dries easily and even temperatures of 40-60°C are 
sufficient for drying. Drying at temperatures above 100°C should be avoided. When the 
temperature is exceeded 80°C, they are easily deformed due to the plasticization of acrylic 
fiber and the color tone of the dyeing can also change in dyed materials.

TEKSTİLDE ÖN TERBİYE

3.4. AKRİLİK (POLİAKRİLONİTRİL, PAN) ÖN 
TERBİYESİ 

Ön yıkama, ağartma, optik beyazlatma, termo iksaj adımları birbirini izler. 

3.4.1. AKR L K KUMA LARIN ÖN YIKAMASI 

Akrilik li leri, diğer sentetik li ler gibi oldukça 
temiz li lerdir. Üzerinde preperasyon 
maddeleri, üretim sırasında bulaşan kirler ve 
makine yağları, kumaşlarda haşıl gibi 
maddeler bulunur. Bu sebeple öncelikle 
boyama ve diğer terbiye işlemlerinden önce 
yıkama yapılır. Yıkama, genellikle asidik ve 
çok kirli durumlarda ha if bazik ortamda 

yapılabilir. Asidik yıkamalarda asetik asit, 
ha if bazik yıkamalarda amonyak veya soda 
kullanılır. Yıkama maddesi olarak, etkili 
noniyonik deterjanlar ve bazik ortamda 
noniyonik/anyonaktif deterjanlar iyi sonuç 
verir. Bazik yıkama sonu nötralizasyon 
yapılması gereklidir.  

Akrilik elyafın terbiyesinde dikkat edilecek diğer bir nokta kurutma sıcaklığıdır. Akrilik materyal, 
zaten hidrofob olduğundan kolayca kurur. Genellikle 40-60°C sıcaklık yeterlidir. 100°C’nin 
üzerindeki sıcaklıklarda kurutmalardan kaçınılmalıdır. 80°C’nin üzerine çıkıldığında akrilik 
elyafın plastikleşmesi nedeniyle kolayca deformasyona uğrarlar. Boyanmış materyallerde 
boyanın tonu da değişebilir.  

3.4.2 AKRİLİK KUMAŞLARIN AĞARTILMASI 

Akrilik li leri, polyester ve poliamidten farklı 
olarak sarılık gösterir. Bu nedenle beyaz 
olarak kullanılacak veya boyanacak akrilik 

materyalin ağartılması önemlidir. Akrilik 
elyaf, ağartması en zor olan sentetik elyaftır. 
Ancak sodyumklorit ile ağartılabilir. 
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Acidic Wash Sample Recipe Alkaline Wash Sample Recipe

1-2 g/L Detergent (nonionic)

1 g/L Acetic acid

50-60°C, 30-35 min

1-2 g/L Detergent (anionic/nonionic)

1-2 g/L Soda ash or ammonia

50-60°C, 30-35 min

Sample Bleaching Recipe for Acrylic Fabrics

0.5 g/L Denstab HP
0.5 - 1.5 g/L Sodium chloride (80%))
Temperature: 98°C,  Time: 30 min

Introduction

At the end of the process, it is important to cool the bath slowly so that the fabric touch is not damaged.
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İşlem sonunda banyonun yavaş yavaş soğutulması, tuşenin bozulmaması için önemlidir.  

Ağartma + Optik Beyazlatma İşlemi: Ağartma ile optik beyazlatma kombine edilebilir. Bu 
işlemde ortamda ağartma ve optik beyazlatma işlemine olanak sağlayan yapıda katyonik optik 
beyazlatıcılar kullanılır. Ağartmada kullanılan reçeteye ağartma maddesinin ve yardımcıların 
yanında %0.5-2 optik ağartıcı ilave edilir. İşlem sonunda banyo yavaş yavaş soğumaya bırakılır. 
Pirolizin grubu içeren optik beyazlatıcı tipleri klorite dayanıklı değildir.  

3.4.3. AKRİLİK KUMAŞLARIN TERMOFİKSAJI  
Akrilik elyafan üretilmiş kumaş ve trikotajlar, 
lif üretimi ve germe sırasında ortaya çıkan iç 
gerilimlerin giderilmesi, materyalin 
çektirilmesi ve boyama sırasında kırık izi 
oluşması tehlikesinin azaltılması amacıyla, 

termofikse işlemine tabii tutulurlar. 
Termofiksaj sıcaklığı ve süresi, polyester ve 
poliamide nazaran daha ılıman koşullarda 
yapılır.  

FİKSAJ SICAKLIĞI VE SÜRESİ:  
● Acrilan tip akrilik elyafı, sıcak hava ile 170-180°C’ de 30-45 saniye  

● Courtelle tip akrilik elyafı, sıcak hava ile 160-170°C’de 30-45 saniye  

● Polyester/Akrilik karışımı için 190-220°C’de 60 saniyedir.  

Akrilik/poliamid karışımları IR+ buhar 
kombinasyonuyla fikse edilir. Basınçlı buhar, 
akrilik kısmını etkilemeden poliamid kısmın 
çekilmesini sağlar. Polyester ve poliamid 
elyafında termofiksaj etkisi kalıcı olduğu 

halde akrilik elyafın cam geçiş sıcaklığı 
aşıldığında (80-85°C) elyaf yumuşamaya 
başladığından, fiksaj etkisi boyama sırasında 
tamamen kaybolur.  
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AKRİLİK KUMAŞLARIN ÖRNEK AĞARTMA REÇETESİ  

0.5 g/L Stabilizatör 

0.5 - 1.5 g/L Sodyum klorit (%80’lik) 

98°C 30’  

7.3.  Heat Setting of Acrylic Fabrics

Heat setting temperature and time for acrylic fibres

While the thermosetting effect is permanent in polyester and polyamide fibers, it is lost in 
heat treatments above the glass transition temperature in acrylic fibers. When the glass 
transition temperature (80-85°C) of acrylic fiber is exceeded, the fixation effect completely 
disappears during dyeing as the fibers begin to soften.

Acrylic/polyamide mixtures are heat-set with IR+ steam combination. Pressure steam allows 
the polyamide part to be shrinkaged without affecting the acrylic part.

For Acrilan type acrylic fiber, with hot air at 170-180°C, 30-45 seconds
For Courtelle type acrylic fiber, with hot air at 160-170°C, 30-45 seconds
For Polyester/Acrylic blends, with hot air at 190-200°C, 20-30 seconds

8. PRETREATMENT OF WOOL FIBERS

8.1.  Washing of Wool Yarns and Fabrics

8.2.1. Reductive Bleaching

8.2.  Bleaching of Wool Fibers

A good pre-wash is required for the woolen products to be dyed or other finishing processes. 
Wool threads contain some wool oil, dust, dirt, stain; fabrics may also contain some sizing 
agent. Washing is carried out mildly at acidic, neutral or slightly basic pH values. An alkaline 
medium is preferred (with soda or ammonia) for the removal of oils on the fibers.

Reducing agents such as stabilized hydrosulfite (Blankit etc.), zinc formaldehyde sulfoxylate 
(Declorine etc.), sodium formaldehyde sulfoxylate (Rongalit etc.) and thiourea dioxide are 
used for reducing bleaching of woolen products. Thiourea dioxide is more preferred as it 
causes less damage to wool fibers.

The color of the wool fibers varies from light white to yellow, brown, gray and black, depending 
on the breed of sheep. Bleaching process is applied for woolen products that will be used as 
white or dyed light colors.

Sample Recipe for Reductive Bleaching of Wool Fibers

1-3 g/L Dng Clean AR
80°C 60 dk

7.2.1. Combined Bleaching and Optical Brightening Process

Bleaching and optical brightening can be done in one step. In this process, cationic optical 
brighteners suitable for bleaching and optical brightening are used. In addition to the 
bleaching agent and auxiliaries, 0.5-2% optical brightener is added to the recipe used. At the 
end of the process, the bath is slowly cooled. Optical brightener types containing pyrazoline 
group are not resistant to sodium chloride.
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8.3.  Optical Brightening

Optical brightening can be done alone or in combination with the reductive bleaching 
process. For the combined process, a suitable optical brightener is added to the bath along 
with the stabilizer and thiourea dioxide, and the process is carried out at 80°C. The pH of 
the bath is adjusted with acetic acid or formic acid, depending on the characteristics of 
the optical brightener used. Since wool fibers are easy to turn yellow, protection against 
yellowing can be achieved by adding hydroxylamine sulfate to the optical brightening bath.

After bleaching or dyeing processes, the following processes are also applied to woolen 
products, unlike other fibers:

•  Fulling
•  Fixation
•  Crabbing
•  Decatizing
•  Carbonization
•  Anti-felting

8.2.2. Oxidative Bleaching

Only hydrogen peroxide is effective in bleaching of wool. However, if the bleaching 
temperature, pH and duration are higher than necessary, it may damage the wool quality and 
cause a decrease in its whiteness. On the other hand, the control of peroxide stabilization in 
the bleaching bath is also very important.

Since the risk of yellowing of wool fibers is high after peroxide bleaching, neutralization with 
acetic acid (80%), hot and cold washing should be done after bleaching, and then reducing 
bleaching should be applied as the second step. The presence of iron and copper ions in the 
bleaching bath is dangerous. They damage wool fibers due to their catalytic reaction with 
peroxide.

Sample Recipe for Oxidative Bleaching of Wool Fibers

0,5-1 g/L Dng Marine Safe
6-8 g/L Denstab PB Oxi
8-15 g/L Peroxide (50%)
pH 9       Amonia (25%)
50°C, 4-5 hours

PROCESS 
AND RECIPE 

RECOMMENDATIONS
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9. PROCESS AND RECIPE RECOMMENDATIONS

9.1.  Recipes For Cellulosic Knitted Fabrics

Scouring Recipe

0,5- 1,5 g/L Defaten NOS conz New or Defaten FSP
0,5 - 1 g/L Denraw NBP
2-3 g/L NaOH (48 °Be)
(1 g/L Dengoblue PC) L.R .: 1:10
Temperature: 95-98 °C  Time: 35 min

HT Jet Dyeing Machine

30-35'
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   Combined Scouring-Bleaching Recipe

A: 0,5 - 1 g/L Denova Bleach New 
1,5 - 2 g/L NaOH (48 °Bé)
(1 g/L Dengoblue PC)                                                                                                                                                                                                                                                                  

B: 3-7% H2O2 (50%)
Temperature: 95-98 °C  Time: 45 min
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Konvansiyonel Reçete Prosesi 
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TURKUAZ BOYA ALTI KASARI REÇETESİ 

A: 1,0 g/L   Denwet BLS  

0,5 - 1  g/L  Denraw NBP (Denquest CONZ) 

3 g/L  NaoH (48°Be) 

(1 g/L Dengolube PC) 

B: % 2- 4   H₂O₂ (%50) 

95-98°C 45’ 

45'

Standard Peroxide Belaching Recipe

A: 0,5 - 1 g/L Defaten NOS Conz New or Defaten FSP  
0,5- 1 g/L Denraw NBP
3 g/L NaoH (48 oBé) 
(1 g/L Dengolube PC)                                                                                                                                                                                                                                                                   
B: % 3 - 7 H2O2 (%50)
L.R:  1:10
Temperature: 95-98 °C Time: 45 min or
Temperature: 110 °C Time: 20 min (HT Bleach)
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TEKSTİLDE ÖN TERBİYE

Turkuaz Boya Altı Kasar Reçete Prosesi 

         Yüksek Beyazlık ve Optik Kasarı Reçete Prosesi (95-98°C)                                   Yüksek Beyazlık ve Optik Kasarı İçin Reçete Prosesi (110°C) 
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YÜKSEK BEYAZLIK VE OPTİK KASARI İÇİN REÇETE 

A: 1,5  - 2  g/L  Dng Marine SAFE veya Dng Marine ONE (Kil Bazlı Islalcı) 

0,5 - 0,8  g/L  Denraw NBP (Denquest CONZ) 

2 - 4  g/L NaoH (48 Be) 

% 0,3 Denop UW 

(1 g/L Dengolube PC) 

B: % 6 - 8  H₂O₂ (%50) 

95-98°C  30- 45’  veya  110°C  10-15’ 
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Bleaching Recipe for Turquoise Dyeing

A: 1,0 g/L Denwet BLS 
0,5 - 1 g/L Denraw NBP                                                                                                                                                            
3 g/L NaoH (48 °Bé)
(1 g/L Dengolube PC)

B: 2-4% H2O2 (50%)
L.R:  1:10
Temperature: 95-98 °C Time: 45 min
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Recipe for High Whiteness and Optical Brightening

A: 1,5  - 2 g/L Dng Marine SAFE New  or Dng Marine ONE (Clay Based Wetting agent
0,5 - 1 g/L Denraw NBP
2- 4 g/L NaoH (48 Be)
% 0,3 Denop UW
(1 g/L Dengolube PC)

B: % 6 - 8 H2O2 (%50)
L.R:  1:10
Temperature: 95-98 °C Time: 30-45 min or 
Temperature: 110 °C Time: 10-15 min

TEKSTİLDE ÖN TERBİYE

Turkuaz Boya Altı Kasar Reçete Prosesi 

         Yüksek Beyazlık ve Optik Kasarı Reçete Prosesi (95-98°C)                                   Yüksek Beyazlık ve Optik Kasarı İçin Reçete Prosesi (110°C) 
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High Whiteness and Optical Brightening
Process at 95-98 °C 

High Whiteness and Optical Brightening
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Peroxide Belaching Processes of Viscose Knit Fabrics

TEKSTİLDE ÖN TERBİYE

VİSKON ÖRGÜ KASARI 

Peroksitli Viskon Örgü Kasarı Prosesi  
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1) PEROKSİTLİ VİSKON ÖRGÜ KASARI  

A: 2 - 3  g/L  Alp Clean 

0,2 - 0,5 g/L Denraw NBP 

(1 g/l Dengolube PC) 

B: % 2 - 5   H₂O₂(%50) 

 80°C - 45 dk 
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10. PRETREATMENT OF VISCOSE KNIT FABRICS

 Demineralisation of Viscose Knit Fabrics

1 g/l Denquest   DAM
1 g/l Denwest     BLS 
pH 2.5
L.R:  1:10
Temperature: 70 °C Time: 5-10 min

 Peroxide Belaching of Viscose Knit Fabrics 

A: 2 - 3 g/L Alp Clean
0,5 - 1 g/L Denraw NBP
0,5 g/L Denstab HP
(1 g/l Dengolube PC)
B: 2-5 % H2O2(%50)
L.R:  1:10
Temperature: 80 °C Time: 30 min

15-20' 30'70

55

40

25

0

80

60

40

20

0
Time (minute) Time (minute)

Te
m

p
er

at
ur

e 
(o C

)

Te
m

p
er

at
ur

e 
(o C

)



TEXTILE PRETREATMENTTEXTILE PRETREATMENT

46 47Denge Corporate Academy

 Scouring and Sulfur Removal of Viscose Knit Fabrics

A: 2 - 3  g/L  Alp Clean               
0,5  -1 g/L Denraw NBP
(1 g/l Dengolube PC) 
L.R:  1:10
Temperature: 60 °C Time: 30-45 min

TEKSTİLDE ÖN TERBİYE

4.2 SELÜLOZİK ELYAFLARIN DOKUMA KUMAŞLARI İÇİN 
REÇETELER 
1.ADIM : HAŞIL SÖKME REÇETESİ 

0,5 - 1,0 g/L  Denwet ALL CONZ New (Denwet CNT,Denkom SRM) 

0,3 - 0,5 g/L Denglase Pret 

(1 g/l Dengolube PC) 

pH 5 - 5,5 (Asetik Asit) 

70-80°C -  20 dk

41

2) PEROKSİTSİZ VİSKON ÖRGÜ KASARI

A: 2 - 3  g/L  Alp Clean 

0,2 - 0,5 g/L Denraw NBP 

(1 g/l Dengolube PC) 

 60°C  30 - 45 dk 
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11. RECIPES FOR CELLULOSIC WOVEN FABRICS

STEP 1: DESIZING RECIPE

0,5-1,0  g/L Denwet ALL Conz New 
0,3-0,5  g/L Denglase Pret       
       (1  g/l Dengolube PC)
pH 5-5,5 (Acetic acid)
L.R:  1:10
Temperature: 70- 80 °C  Time: 20 min

2. ADIM: PAMUK DOKUMA KASAR REÇETESİ

0,5  g/L Denwet ALL CONZ New 
0,5-0,8  g/L Denraw NBP
3-4  g/L NaoH (48 oBé)
3-6 % H2O2 (50%)
(1 g/L Dengolube PC)
 L.R:  1:10
Temperature: 98 °C Time: 45 min or
Temperature: 108 °C Time: 10-15 min

ONE STEP DESIZING AND BLEACHING PROCESS

A: 1 - 2 g/L Denwet AFM New (Denova PB  Max)
0,5 - 0,8 g/L Denraw NBP
3-4 g/L NaoH (48 °Bé)
(1 g/L Dengolube PC)
b. 3 - 6% H2O2 (50%)
L.R:  1:10
Temperature: 98 °C   Time: 45 min or
Temperature: 108 °C Time: 10-15 min

Thanks to the desizing feature of Denwet AFM New and Denova PB Max, bleaching and 
desizing operations are performed in one step.
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11.2.1.  Demineralisation

 1-2 ml/kg Denwet BLS
 ml/kg Denquest DAM
 Temperature: 40-60 oC  Time: 3-4 min

11.2.2.  Washing with Water (60 ˚C)

11.2.3.  Bleaching (Empregnation)

 3-5 ml/kg Denwet ALL Conz New 
 1-2 ml/kg Denquest Conz
 5-6 ml/kg Denstab PB Oxi (Denstab HP)
 20 ml/kg NaOH (48 oBé) 
 25 ml/kg H2O2 (50%)

11.2.4.  Steaming
 Temperature: 102 oC Saturated steam Time: 25min

11.2.5.  Washing
 Hot and Cold

11.2.6.  Antiperoxide Treatment
 2 ml/kg Antiper HEC

11.2.7.  Neutralization
 2 ml/kg Denacid BT New

11.2.  Continuous Bleaching Process for Cotton Open Width  
        and Tubular Knit Fabrics

11.3.1.  Demineralisation

 2-4 ml/kg Denwet BLS
 2-4 ml/kg Denquest DAM
 pH 2,5-3 Sulfuric Acid

 Temperature: 30-40 oC Time: 3 min

11.3.2.  Scouring Recipe for Non-Sizing Fabrics

 ml/L Denwet ALL Conz New 
 0,5-1 ml/L Denquest Conz-N
 60-90 ml/L NaOH (48 °Bé)

 Temperature:102 oC Saturated steam Time: 25min

11.3.3.  Scouring and Desizing RecipeE

 4- 8 ml/L Denwet AFM new (Denwet PB Max, Denwet PBS)
 0,5 - 1 ml/L Denquest Conz-N 
 60-90 ml/L NaOH (48 °Be)

 Temperature:102 oC Time: 25min

11.3.4.  Steaming

 Temperature:102 oC Saturated steam Time: 25min 

11.3.5.  Washing

 Hot and Cold

11.3.6.  Antiperoxide Treatment

 2 ml/kg Antiper HEC

11.3.7 Neutralization  

 2 ml/kg Denacid BT New

11.3. Continuous Scouring Process for Woven Cotton    
        Fabrics
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11.4.1.  Demineralisation

 1-2 mL/kg Denwet BLS
 1-2 mL/kg Denquest DAM

11.4.2.  Washing (80 °C)  

11.4.3.  Bleaching (Empregnation)

 4-6 mL/kg Denova PB Max (Denwet AFM, Denwet ALL Conz New) 
 5-6 mL/kg Denstab PB Oxi (Denstab HP)
 1-2 mL/kg Denquest Conz
 25-35 mL/kg Caustic soda (48 °Bé)
 25-30 mL/kg H. Peroxide (50%)

11.4.4.  Steaming
 Temperature:102 oC Saturated steam Time: 15-20min

11.4.5.  Washing
 Hot and Cold

11.4.6.  Antiperoxide Treatment
 2 ml/kg Antiper HEC

11.4.7.  Neutralization
 2ml/kg Denacid BT New

11.4. One Step Desizing and Bleaching Process for Woven  
  Cotton Fabrics

TEKSTİLDE ÖN TERBİYE

Cold Pad-Batch  

4- ENZİMATİK HAŞIL SÖKÜM REÇETESİ

KİMYASAL ADI PAD BATCH

DENGLASE PRET 3-5 g/L

DENWET ALL CONZ NEW 2-4 g/L

Emprenye sıcaklık 40-50°C

Bekletme sıcaklık 25-35°C

Süre 4-12 saat

45

11.5.2.  Bleaching Recipe

 6-8 g/L Denwet ALL Conz New

 5g/L Denstab PB Oxi (Denstab HP)

 40-60 g/L H. Peroxide (50%)

 60-90 g/L Caustic soda (48 °Bé)

11.5.3.  One Step Desizing and Bleaching Process 

 8 g/L Denwet PB Max
 
 2 g/L Denwet ALL Conz New 
 
 5 g/L Denstab PB Oxi
 
 40-60 g/L H. Peroxide (50%)
 
 60-90 g/L Caustic soda (48 °Bé)

 
 Batching time: 16-24 hours

11.5.  Pad-Batch Desizing and Bleaching Process for Cotton  
  and Viscose Woven Fabrics

11.5.1.  Enzymatic Desizing Recipe
 
3-5 g/L Denglase PRET
2-4 g/L Denwet ALL Conz New

Impregnation temperature: 40-50 °C
Batching temperature: 25-35 °C
Batching time:  4-12 hours
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TEXTILE 
PRETREATMENT 

CHEMICALS

TEKSTİLDE ÖN TERBİYE

POLYESTER ÖN TERBİYESİ 

1 g/L Denwet All Conz  

2 g/L Soda  

0,5 g/L Dengolube PC veya Denova Speedy 

80-85°C’de 30 dk  

POLYESTER İNCELTME REÇETESİ 

NaOH (20 Be)- 10 g/L 

Denwet All Conz-0,5 g/L 

90°C’de 30 dk 

5. TEKSTİL ÖN TERBİYESİNDE KULLANILAN KİMYASALLAR 
  
Tekstil ön terbiyesinde kullanılan 
kimyasalların en önemlileri yüzey aktif 
maddelerdir.  Bir çözücüde çözündüğünde 
ortamın yüzey gerilimini etkileyen- düşüren 
maddelere yüzey aktif maddeler denilir. 
İngilizce adı Surface Active Agents – 
Surfactant olan bu maddeler türkçeye de 
“surfaktan” olarak geçmiştir. Kısaca adı 
surfaktan olan bu maddelerin formulünde bir 
hidrokarbon grubu bir de iyonik grubu 

vardır. Hidrokarbon grubu molekülün suda 
çözünmeyen Hidrofob grubu, asit alkali veya 
hidroksil grubu ise suda çözünen, suyu 
seven hidrofil grubudur. Yüzey aktif 
maddeler-surfaktanlar hidrofil grubu ile 
uygulandığı ortamdaki yüzeye kolayca nüfuz 
eder; hidrofob grubu ise yağı, kiri söker. Bu 
özelliğinden dolayı endüstride ve ev 
temizliğinde geniş kullanım yeri vardır.   
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12. SURFACE ACTIVE AGENTS (SURFACTANTS)

The most important chemicals used in textile pretreatment are surface active agents. 
Substances that lower the surface tension of the environment when dissolved in a solvent 
are called surface active agents. In short, the chemical structure of these substances, also 
called surfactants, consists of a hydrocarbon (tail) group and an ionic (head) group. The 
hydrocarbon group is the hydrophobic (lipophilic) group which is insoluble in water, and the 
head which can be an acid, alkali or hydroxyl group, is the water-soluble hydrophilic (water-
loving) group. Surfactants easily penetrate the surfaces where they are applied thanks to 
their hydrophilic groups; on the other hand, hydrophobic groups remove substances such 
as oil and dirt.Because of this feature, surfactants have a wide area of use in industry and 
household cleaning.  

Figure 5: Structure of A Surfactant (Schematic)

Surface tension is the force per unit length that opposes the surface expansion of liquids. For 
example, for water; a force of 72.8 dyn is needed to break the intermolecular interactions on 
the liquid surface for 1 cm. In other words, the surface tension force of water is 72.8 dyn/cm.

Cohesion: The force of attraction between the molecules of the liquid
Adhesion: The force of attraction between the liquid and the solid

Lipophilic Group
(Soluble in oil)

Hyrophilic Group
(Soluble in water)

CH3 - (CH2)n                                                             CH2 - SO3 Na  

Introduction
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12.1.  Hydrophilic-Lipophilic Balance (HLB)

12.2. Critical Micelle Concentration

The HLB value of a surfactant refers to the weight balance between hydrophilic and 
hydrophobic groups in the molecule. TThis value is expressed as the value obtained by 
dividing the mole percent of the hydrophilic group in the molecule by five. It is rated from 
zero to 20. Low values indicate that the molecule has lipophilic character, closer to 20 the 
hydrophilic feature increases.

All surfactants exhibit typical colloidal electrolyte properties in their aqueous solutions. That 
is, they form more or less regular, usually electrically charged clusters of molecules known 
as "micelle" in solution. Pure water has a surface tension of 72.8 dyn/cm. When a certain sur-
factant is added to this water slowly, the surface tension of the water begins to drop rapidly.
However, after the surfactant reaches a certain concentration in water, the surface tension 
does not decrease further and becomes stable even if the addition of surfactant is continued. 
This concentration at which the surface tension curve begins to flatten is called the critical 
micelle concentration (CMC) of that surfactant. From the graph below, the variation of sur-
face tension versus concentration can be seen. 
 
After the critical micelle concentration, the surfactant molecules aggregate into clusters in 
solution. Surfactant micelles are spherical or layered as shown in the figure.
 
The critical micelle concentration is usually very low, and up to this concentration the mol-
ecules organize themselves only at the solution-air interface. This is the effect that lowers 
the surface tension. However, when the critical micelle concentration is reached, the inter-
face becomes saturated and as the concentration increases, micelle clusters begin to form in 
the solution. At concentrations above the critical micelle concentration, the surface tension 
does not decrease any more and wetting etc. surface-active properties no longer change.
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12.3. Cloud Point

12.4. Classification of Surfactants

12.4.1.  Anionic Surfactants

When nonionic surfactants are in water, the hydrophilic parts are surrounded by water 
molecules and dissolution occurs. With the increase in temperature, this system is disrupted 
and the surfactant becomes insoluble in water and is released in the environment. As a result, 
the surfactant cannot perform its function effectively, and the solution becomes cloudy. 
Wetting abilities of nonionic surfactants increase with increasing temperature up to cloud 
point (maximum effect is reached just below cloud point). However, after the cloud point is 
exceeded, its wetting ability weakens (insolubility of the surfactant).

Surfactants are classified according to the structure of the hydrophilic group as follows:

 1. Anionic Surfactants

 2. Cationic Surfactants

 3. Nonionic Surfactants

 4. Amphoteric Surfactants

It consists of one or two hydrophilic groups attached to a lipophilic (hydrophobic) group. The 
hydrophilic functional group is anionic. Such as –OSO3

-, -SO3
-, –COO- groups.The simplest 

example is soap. Anionic detergents are sodium salts of organic sulfates or sulfonates.

TEKSTİLDE ÖN TERBİYE

BULANMA NOKTASI  

Noniyonik yüzey aktif maddeler su 
içerisindeyken hidrofil kısımlar su molekülleri 
tarafından çevrilir ve çözünme gerçekleşir. 
Sıcaklık artışı ile beraber bu sistem bozularak 
yüzer aktif çözünmez hale gelir ve ortamda 
serbest kalır, bunun sonucu olarak yüzey 
aktif işlevini etkili bir şekilde yerine 
getiremez çözelti bulanır.  

Noniyonik yüzey aktiflerin ıslatma 
kabiliyetleri, sıcaklığın artmasıyla, bulanma 
noktasına kadar artar;(bulanma noktasının 
hemen altında maksimuma ulaşır) Fakat, 
bulanma noktasının üzerinde ıslatma 
kabiliyeti zayıflar.(Yüzeyaktifin çözünmezliği) 

YÜZEY AKTİF MADDELERİN SINIFLANDIRILMASI 
Yüzey Aktif maddeler hidrofil grubun bahsedilen yapısına göre şu şekilde sınıflandırılır. 

1. Anyonik Yüzey Aktif Maddeler 

2. Katyonik Yüzey Aktif Maddeler 

3. Noniyonik Yüzey Aktif Maddeler 

4. Amfoter Yüzey Aktif Maddeler 

  

1) ANYONİK YÜZEY AKTİF MADDELER 
Bir lipofilik (hidrofob ) gruba bağlı olan bir yada iki hidrofil gruptan oluşur. 

Hidrofil fonksiyon grubu anyoniktir. –OSO3 , -SO3, –COO grupları gibi . 

En basit örnek sabundur. Anyonik deterjanlar organik sülfat veya sülfonatların sodyum 
tuzlarıdır. 

50
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12.4.2.  Cationic Surfactants

12.4.3.  Nonionic Surfactants

12.4.4.  Amphoteric Surfactants

It contains a lipophilic hydrocarbon group and one or more hydrophilic groups. The hydrophilic functional 
group is cationic. Such as –(CH3)3N+, C2H5N+ groups.It has very good softening and antibacterial 
properties. They are used as a softener in textiles and laundry. Fatty acid amine condensation salts show 
the general structure of cationic softeners.
 
R –C2H5N+ 
Quaternary Ammonium salts, called weak cationic or pseudo-cationic, belong to the class of cationic 
surfactants. For example, Lauryl trimethyl ammonium chloride:
 
C12H25N(CH3)3 Cl …… N+(CH3)3-
 (hydrophilic group)
In cationic surfactants, the hydrophilic group is positively charged. Since cellulose molecules are generally 
negatively charged in aqueous environments, it is a good softener and lubricant in textiles. Washing 
feature is not good. It is a paint remover for anionic dyestuffs.For example, maleic acid quaternary 
ammonium salts are used in cosmetics as emulsifiers and stabilizers in creams. Quaternary ammonium 
copolymers are also used as germicides. The use of cetyl stearyl trimethyl ammonium chloride or its 
sulfate salts as domestic fabric softener has gained great importance. Since the negative charges on the 
surface of the laundry are removed by the positive charge of the softener, it also acts as an antistatic.

These substances are soluble in water but do not give ions, so the substances in this group are called 
nonionic surfactants. The water-soluble portion contains a polyoxyethylene chain and hydroxyl 
groups. The ability of a nonionic surfactant to form a hydroxyl group with water, ie the hydroxyl num-
ber, determines the hydrophilicity of the surfactant. While those with ethoxylated alcohol degree up 
to 12 show wetting properties; the ones with higher than 12 have better washing property. Therefore, 
the degree of EO should be taken into account in the selection and use of nonionic surfactants in 
textile processing steps. Nonionic surfactants are obtained by adding more than one ethylene oxide 
(sometimes propylene oxide) to a long chain alcohol molecule. Polyethylene oxide group (and poly-
propylene group), that is, ethoxylate (and propoxylate) groups are hydrophilic groups.

Amphoteric surfactants give both positively and negatively charged ions when dissolved in water. That 
is, hydrophilic groups have both positive and negative charges. In other words, the hydrophilic group of 
Amphoteric Surfactants contains both cationic and anionic groups. For example, such as Alkyl Betaines. 
General formula:

R–N(CH3)2(CH)2COO 

Here, N is positively charged and COO is negatively charged. The feature of this group is that it can give both 
anionic and cationic reactions depending on the type of ion present in the water. They are not effective as 
washing agents, but they show very good antibacterial properties.

They also have emulsifying and softening properties. Their use is not very common.  Amphoterics have a 
small proportion in the total surfactant usage rate. Amphoteric surfactants are compatible with anionic 
and cationic substances. They can be used at all pH values. Although this seems to be an advantage, 
care should be taken in terms of anionic-cationic reaction that may occur in use.Anionic surfactants 
are effective at pH 8 and above, and cationics at pH 5 and below. It should be noted that amphoteric 
surfactants can react with cationic substances below pH 7 and with anionics above pH 7.

12.5. Wetting Agents

12.7. Oil/Grease Removers

12.6. Deairating Agents

Wetting chemicals are surfactants. Cellulose fibers with hydrophobic impurities such as oil and 
wax are very difficult to get wet and therefore cannot absorb water in a short time.

The wetting agent allows water to penetrate the cellulose fiber quickly and evenly. When choosing 
a wetting agent, it is preferred that provides fast and uniform wetting. However, it is also important 
that it is resistant to alkaline environment depending on the type of process.The most critical fea-
ture of nonionic wetting agents is that they are sensitive to temperature. With the increase in tem-
perature, the dissolution of nonionic wetting agents changes inversely. Nonionic wetting agents 
have the best wetting power at the point just below the point where the solubility increase stops. If 
the temperature at the saturation point of the solubility is exceeded at a suitable stage, the wetting 
agents that become insoluble in water remain on the fabric. This will improve the absorbency and 
rewetability of the product, and above this temperature, foam formation is minimal since the wet-
ting agent is insoluble. Nonionic wetting agents, which have good emulsifier properties for oils and 
waxes on the product, also have good washing properties.

Degreasing (Oil-removing) chemicals are usually anionic or nonionic surfactants. The 
cross-linking reaction of the oils on the textile product is accelerated by being catalyzed 
by the metals in the environment. These metals can be found in the form of metal dusts 
from transport trolleys, weaving reeds, etc. due to abrasion, or metal salts on raw fabric. 
It is ensured that these oils on the fabric are removed with oil-removing chemicals.The 
mechanism of cleaning the oil from the fabric is as follows:

Air-removing chemicals are surface-active materials. They are chemicals used especially 
in the pretreatment of tightly wound yarn bobbins or tightly woven fabrics. Thanks to their 
excellent penetration properties, these chemicals allow the liquor to penetrate the bobbin or 
fabric quickly.

Dirty surface

Dissolution of surfactants

Adsorption of surfactants 
surrounding the dirt

Separation of dirt from 
the surface

Stabilized removal 
of dirt

Dirt

Dissolved 
surfactants

Wetting

Dissolution

Dissolution
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12.8. Sequestering Agents

Sequestering (complexing, chelating) chemicals are substances that render hard water ions 
and heavy metal ions harmless. They prevent fiber damage and deterioration of bath stability 
by forming complexes with calcium, magnesium and iron ions in water. Calcium and magne-
sium ions in hard water form water-insoluble complexes. This situation especially reduces 
the effectiveness of anionic surfactants and the precipitation of water-insoluble complex 
compounds on the textile product causes problems in the subsequent coloring processes.
The presence of iron ions during bleaching processes is very dangerous. 

It accelerates the uncontrolled breakdown of hydrogen peroxide. Hydrogen peroxide, which 
is broken down by the action of these metal ions, causes staining and damage on the fiber. 
In coloring processes, metal ions and dyestuff molecules may react and cause precipita-
tion, discoloration, uneven dyeing and decrease in fastness properties.Metal ions are usually 
found in process waters. Apart from that, some metal ions may dissolve from the machine 
surface.Such metals may also be present on the textile material, or some dyestuffs and 
chemicals used may contain metal ions. For this reason, it is not possible to prevent these 
problems by only using soft water in the processes.To prevent all these problems, some 
chemicals that only react with metal ions are used. These substances are ion scavengers 
(sequestrants).

Sequestering agents work by complex (chelate) formation mechanism. Thanks to the 
complex structure they form with the metal ion, it is prevented that the metal ion reacts with 
other chemicals in the environment and precipitates on the fabric.Catalytic Decomposition 
of Hydrogen Peroxide:

12.9. Stabilizers

12.10.   Anti-Creasing Agents

The addition of stabilizer to the process bath in peroxide bleaching processes slows the re-
lease of atomic oxygen, which acts as the active bleaching agent. The formation of molecular 
oxygen, which has no bleaching effect and emitted into the atmosphere, is controlled.In the 
past, sodium silicate was a widely used stabilizer in peroxide bleaching. But today, organic 
stabilizers have replaced sodium silicate. Because, when sodium silicate reacts with mag-
nesium salt, insoluble solid magnesium silicate is formed. This precipitates on the cotton 
product and on the machine. Accumulated residues cause difficulties in dyeing processes 
and cause hardening of the handle of the cotton product.

Anti-crease chemicals minimize friction by creating an air cushion between the fabric and 
the machine, especially during the processing of cellulosic fabrics such as cotton, linen and 
rayon. It also gives the fabric slipperiness and softness. Due to its slippery feature, it pre-
vents the formation of crease on the fabrics.It is recommended to add anti-creasing agent 
to the process bath before the fabric during use. It does not cause any problem when used in 
dyeing. With polymer-based anti-creasing agent there is no precipitation problem in dyeing 
processes.

12.11.   Acid Buffers

Buffer solutions are aqueous systems that resist changes in pH when a small amount of acid 
or base is added. They consist of a weak acid (proton donor) and its conjugate base (proton 
acceptor). Buffering results from the equilibrium reaction between a proton donor (HA) and 
its conjugated proton acceptor (A-) in a solution.When H+ or OH- is added to a buffer, the re-
sult is a small change in the ratio of the relative concentrations of the weak acid and its anion, 
and thus a small change in pH.A decrease in the concentration of one component of the sys-
tem is completely offset by an increase in another.The sum of the buffer components does 
not change, only their proportions. In solutions where pH adjustment is made with buffer 
chemicals, pH change is reduced to a minimum during the process. It is especially preferred 
in processes where the activity of chemicals such as enzymes are directly affected by the pH 
change of the environment.

These OH radicals, which are formed as a result of the catalytic effect can cause hole 
formation by damaging the fabric.Sequestrants are generally divided into two groups as 
Polyacrylate and Phosphonate derivatives according to their common usage:

 •  Sequestrants in polyacrylate structure have a high effect on calcium binding  
  capacity.
 •  Phosphonate derivative sequestrants have a high effect on iron binding capacity.
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12.12.1.  Desizing Enzyme-Alfa Amylase Enzyme

12.12.2.  Biopolishing Enzyme - Cellulase Enzyme

12.12.  Enzymes

The surface of the warp threads used in the weaving of cotton and cotton blended fabrics is 
covered with sizing agents. The main purpose of this is to prevent the threads from breaking 
during weaving. The sizing agents commonly used for this process are starch and starch 
derivatives. However, after the weaving process is finished, the starch on the fabric must 
be removed before proceeding with the subsequent finishing processes. Alpha amylase en-
zymes are used to remove starch on the fabric.

Biopolishing with cellulase enzyme is an enzymatic process for cleaning the free fibers 
protruding from the surface of cotton fabrics and yarns. Effects provided by the biopolishing 
process; a clean surface with lower hairiness, reduced tendency to pilling, better handle, and 
a unique softness when combined with commercial softeners.

The main enzymes commonly used in textile processes are desizing, biopolishing and 
antiperoxide enzymes.

12.12.3.  Antiperoxide Enzyme - Catalase Enzyme

It is used to remove the peroxide remaining on the product after peroxide bleaching. It is an 
enzyme that breaks down hydrogen peroxide into water and oxygen.

Optimum working conditions are applied as 45-50 °C and pH 4.5-5.
Catalase

12.13.  Powder Alkaline Bleaching Agents

Powder alkaline bleaching chemicals are products used in the pretreatment of viscose fiber.
In the pre-treatment of viscose products, besides providing whiteness, it is also aimed to re-
move the sulfur from the fiber production stage. Removal of sulfur on viscose is very import-
ant for proper dyeing.Since viscose fibers are not resistant to strong alkaline environment, 
soda is used instead of caustic in bleaching processes. At the end of the bleaching process, 
neutralization is done with acid.Powder bleaching agents are used in viscose bleaching as 
a combined chemical since they also create hydrogen peroxide by raising the pH of the bath 
when dissolved in water.

13.4. D. Head-End Color Difference

The head-end difference problem is the color difference that occurs between the beginning 
and the end of a fabric lot dyed by the impregnation (padding) method. It is also known as 
the tailing problem. One of the most important reasons for the head-end difference is the 
whiteness and/or hydrophility differences that may occur between the beginning and the 
end of the fabrics in pretreatment.

13.5. E. Side To Side Color Difference
It is the color difference between the right, middle and left parts of dyed fabrics. One of the 
reasons for this error is the change in hydrophilicity across the width of the fabric due to 
improper pretreatment processes.

13.1.  White Stains on Dark Colored Fabrics

13.2. Low Whiteness, Strength Loss and Hole Problems in  
  Cellulosic Products

13.3. Low Hydrophility Problem on Fabrics

Calcium and magnesium ions from cotton fiber, water and plumbing are likely to combine 
with soap produced during alkaline pretreatment to form lime soap. This lime soap formed 
precipitates on the fabric and inside the machine. As the precipitates on the fabric prevent 
dye uptake during dyeing, white spots occur in the precipitated areas. The way to avoid this 
problem is to add an effective sequestering agent to the bath.

The presence of iron, copper and manganese in peroxide bleaching bath causes uncontrolled 
catalytic decomposition of hydrogen peroxide. As a result, it causes loss of strength, hole 
problems and low whiteness degrees in cellulosic fabrics. In order to eliminate these 
problems, the complexing agent to be used should not only have a high Fe ion holding 
capacity, but also hold alkaline earth metals and have dispersion properties.

The low hydrophilicity of pre-treated fabrics causes color differences between head-end 
and side-center-side, especially in pad-batch dyeing.For this reason, products with good 
wetting and washing properties as well as good emulsifying-dispersing properties should be 
used for alkaline pretreatment. Afterwards, a very good washing and neutralization should 
be done. Water quality and conditioning are very important in the textile industry. For a 
successful pretreatment process, the bicarbonate, hardness, pH and Fe+2, Si, Cl- ion values 
of the water used should also be checked. Daily control and monitoring of the softness of the 
process water must be done.

13. PROBLEMS IN TEXTILE PRETREATMENT AND    
        THEIR SOLUTIONS
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13.7. Catalytic Damage

13.6. F. Molten Beads

During the singeing process, synthetic fibers such as polyester may melt and solidify and 
form beads on the fabric surface. Since the dye affinity of these beads is higher than the 
rest of fibers, they take more dye during dyeing and cause a specky, irregular appearance on 
the fabric surface. In these cases, it is recommended to perform the singeing process after 
dyeing.

Especially during bleaching of cellulosic fibers with hydrogen peroxide, heavy metals such 
as iron and manganese in the environment decompose very quickly by catalyzing the degra-
dation of peroxide. As a result, there is a loss of strength in the fabrics or damages in the form 
of holes as small as a pin head (pinholes).Iron and manganese may come from the process 
water, the chemicals used or the textile material. The extent of the damage is dependent on 
the amounts of these metals.Using a sequestering agent in the processes keeps the small 
amount of iron and manganese ions in the form of ions and prevents the fabric from being 
damaged. However, the most effective solution for metal residues in the form of metal dust 
(rust stain, etc.) is to perform a demineralization process before bleaching.If these metal 
residues are detected in the process water, it should be considered that it may be from the 
source of the water or that it may have passed into the water from old installations and ma-
chinery parts. The presence of these metal residues on the textile material means that there 
is a problem in the processes before the dyehouse. Necessary controls, maintenance and 
repairs should be made in the yarn, weaving or knitting departments.

13.8. Yellowing

The fabric may turn yellow due to the use of unsuitable optical brightener during the pre-
treatment processes, the use of high concentration optical brightener, or the absence of 
antichlorination after hypochlorite bleaching.

DNG
PRODUCTS
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DENWET ALL CONZ NEW

DENOVA BLEACH NEW

Peformance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C) 
Capillarity
Ion binding
Suitability for 
automation
Desizing

Application Methods

    Exhaust    
    Cold Pad-Batch  
    Pad-Steam         

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Product Characteristics

Product Characteristics

Chemical Composition
Mixture of ethoxylated fatty alcohols

Appearance
Clear liquid

Ionicity
Nonionic

pH Value
7±1

Chemical Composition
Special combination of bleaching 
activator and surfactants

Appearance
Blue liquid

Ionicity
Nonionic

pH Value
7,5 ± 0,5 VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Nonionic concentrated wetting 
agent with very good wetting, hy-
drophilic, degreasing and wash-
ing properties as well as emulsi-
fying and dispersing ability. It is 
suitable for jet and continuous 
bleaching systems.

Combined bleaching material 
that works with lower caustic 
soda amount, suitable for ex-
haust bleaching processes at 
low temperature.

14. DNG PRODUCTS
14.1.  Wetting Agents

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Ion binding                                  
Suitability for 
automation

DENWET BLS

DENKOM SRM

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Ion binding                                  
Suitability for 
automation

Application Methods

    Exhaust  
    Cold Pad-Batch  
    Pad-Steam         

Application Methods

    Exhaust  
    Cold Pad-Batch  
    Pad-Steam         

Product Characteristics

Chemical Composition 
Combination of surfactants

Appearance
Yellow/Slightly turbid 
liquid

Ionicity
Anionic/ Nonionic

pH Value
7±1

Chemical Composition
Combination of ethoxylated 
fatty alcoholsı

Appearance
Slightly opaque liquid

Ionicity
Nonionic

pH Value
7,5 ± 1

Anionic, foam-free rapid wet-
ting agent. Suitable for exhaust 
bleaching processes.

Concentrated nonionic wetting 
agent with foam-controlled, high 
washing efficiency, good dis-
persing effect, providing high 
hydrophilicity to the product. 
Suitable for all discontinuous and 
continuous methods.

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Kapilarite
Ion binding
Suitability for 
automation

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Product Characteristics
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DNG MARINE SAFE

DENOVA PB MAX

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Ion binding
Suitability for 
automation

Application Methods

    Exhaust   
    Cold Pad-Batch)  
    Pad-Steam         

Application Methods

    Exhaust 
    Cold Pad-Batch  
    Pad-Steam         

Product Characteristics

Product Characteristics

Chemical Composition
Combination of clay-based 
inorganic compounds 

Appearance
Beige liquid 

Ionicity
Anionic/Nonionic

pH Value
3,5 ± 1

Chemical Composition
Synergetic combination of special 
surfactants and dispersing agents.

Appearance
Clear colorless/Yellowish liquid

Ionicity
Amphoteric-Nonionic

pH Value: 
7 ± 1 

Clay-based, concentrated, high-
stability combined bleaching 
material with good dispersing 
and washing properties, used 
in bleaching processes where 
a high degree of whiteness is 
required.

Specially formulated pretreat-
ment chemical with good wet-
ting properties for desizing and 
scouring processes in one step 
without the need for enzymatic 
desizing in woven fabrics. Pro-
vides the product with high tege-
wa value, good hydrophilicity and 
whiteness properties.

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Ion binding
Suitability for
automation
Desizing

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

DENWET AFM NEW

ECO CLEAN 

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Ion binding                                  
Suitability for
automation

Application Methods

    Exhaust  
    Cold Pad-Batch  
    Pad-Steam         

Application Methods

    Exhaust 
    Cold Pad-Batch  
    Pad-Steam         

Chemical Composition 
Synergetic combination of special 
surfactants and dispersing agents.

Appearance
Clear/Slightly turbid Yellowish liquid

Ionicity
Nonionic

pH Value
7,5 ± 1

Chemical Composition 
Mixture of anionic actives and 
oxygen-based bleaches

Appearance
White powder

Ionicity
Anionic 

pH Value: 
11 ± 1 (1 % solution)

Denwet AFM NEW is a combina-
tion pretreatment material used 
in pretreatment process of cotton 
woven fabrics. Due to its special 
formulation, it desizes in one step 
and provides the fabric high hy-
drophilicity and whiteness.

Combination bleaching agent 
used for low temperature 
bleaching and desulfurization of 
viscose fabrics.

Performance 
Rating
Wetting-Sinking
performance      
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Ion binding              
Suitability for 
automation
Desizing 

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Product Characteristics

Product Characteristics
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NONAIR PB NEW

DENOVA SPEEDY

Chemical Composition 
Combination of special surfactants 
and phosphonates

Appearance
Clear/Colorless liquid

Ionicity
Anionic/Nonionic

pH Value
8 ± 1

Chemical Composition 
Synergetic combination of special 
esters and surfactant polymer

Appearance
Clear colorless liquid

Ionicity
Nonionic

pH Value
2 ± 1

Nonionic, foam-free wetting 
agent with very fast wetting 
and deaerating properties, es-
pecially used in yarn and wo-
ven fabric pretreatment...

Multi-purpose anionic wetting 
agent with serial wetting, lev-
eling, dispersing and antistat-
ic properties and can be used 
in pre-treatment, dyeing and 
printing. Suitable for exhaust 
and continuous processes.

Application Methods

    Exhaust   
    Cold Pad-Batch  
    Pad-Steam         

Performance 
Rating
Wetting-Sinking 
performance      
Foaming (25°C)
Suitability for 
automation
Whiteness

Application Methods

    Exhaust  
    Cold Pad-Batch  
    Pad-Steam         

Performance 
Rating
Wetting-Sinking 
performance
Foaming (25°C)
Suitability for 
automation
Whiteness

14.2.  Deaerating Agent

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Product Characteristics

Product Characteristics

DEFATEN NOS CONZ NEW

DEFATEN FX

Nonionic, concentrated, highly 
effective oil remover ith high 
emulsifying property. Suitable 
for automation.

Anionic/nonionic oil emulsifi-
er, especially used in padder 
for emulsifying lycra oils in 
pre-fixation. Suitable for au-
tomation.

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Application Methods

    Exhaust   
    Cold Pad-Batch  
    Pad-Steam         

14.3.  Oil Removing Agents

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Suitability for 
automation
Desizing

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal
performance
Foaming (25°C)
Capillarity
Suitability for 
automation

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Chemical Composition 
Combination of special surfactants  
and phosphonates

Appearance
Clear/Colorless liquid

Ionicity
Anionic/Nonionic

pH Value
8 ± 1

Chemical Composition 
Combination of ethoxylated fatty 
alcohols and esters

Appearance
Colorless liquid

Ionicity
Anionic/Nonionic

pH Value
2,5 ± 1

Product Characteristics

Product Characteristics
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DEFATEN NOS

DEFATEN FSP

Nonionic, foam-controlled oil 
remover with highly effec-
tive emulsifying and washing 
properties. Suitable for auto-
mation.

Strong nonionic oil remover 
with very high hydrophilicity 
and washing properties. Not 
suitable for automation.

Application Methods

    Exhaust  
    Cold Pad-Batch  
    Pad-Steam         

Application Methods

    Exhaust  
    Cold Pad-Batch  
    Pad-Steam         

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
uitability for 
automation
Desizing 

Performance 
Rating
etting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity
Suitability for
Automation

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Chemical Composition 
Combination of ethoxylated fatty 
alcohols

Appearance
Clear liquid

Ionicity
Nonionic

pH Value
8 ± 1

Chemical Composition 
Combination of ethoxylated alcohols.

Appearance
Clear colorless liquid

Ionicity
Nonionic

pH Value
7 ± 1

Product Characteristics

Product Characteristics

14.4.  Sequestering Agents 

DENRAW N40 NEW

DENRAW NBP

Polyacrylate based sequester-
ing agent with high dispersion, 
ion binding and water soften-
ing properties. Due to its poly-
acrylate structure, it provides 
safe use in dyeing processes.

Concentrated washing mate-
rial with high dispersion, ion 
binding and water softening 
properties. Suitable for use 
in all textile pretreatment and 
dyeing processes.

Performance 
Rating
Fe+2 binding 
Ca+2 binding  
Water softening
Dispersion

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Chemical Composition 
Combination of polymers

Appearance
Colorless/Yellow-brownish liquid

Ionicity
Anionic

pH Value
7,5±1

Chemical Composition 
Combination of polymers

Appearance
Yellow/Brown liquid

Ionicity
Anionic

pH Value
5 ± 0,5

Product Characteristics

Product Characteristics

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         
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Performance 
Rating
Fe+2 binding 
Ca+2 binding  
Water softening
Dispersion

DENQUEST CONZ

DENQUEST HYN

Phosphonate-based, concentrated 
sequetering agent used in scouring 
and washing processes to obtain a 
uniform dyeing, and prevents fabric 
distortion. The complexes formed by 
Denquest Conz are stable at all tem-
peratures and do not decompose.

Special polymers and acrylates 
combinaton sequestering agent. 
It is used in scouring and washing 
processes, as well as in dyeing 
baths to obtain a uniform dyeing 
and to prevent the catalytic effect 
by trapping heavy metal ions.

Performance 
Rating
Wetting-Sinking 
performance
Oil-stain removal 
performance
Foaming (25°C)
Capillarity

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Chemical Composition 
Combination of phosphonates

Appearance
Clear yellowish liquid

Ionicity
Anionic

pH Value
1,5 ± 0,5 

Chemical Composition 
Polymers

Appearance
Yellow/Light brown liquid

Ionicity
Anionic

pH Value
7 ± 1 

Product Characteristics

Product Characteristics

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

DENQUEST DAM

Used as an sequestering 
agent. It is an excellent de-
mineralization agent for con-
tinuous processes. Increases 
fabric whiteness.

Performance 
Rating
Wetting-Sinking
performance      
Oil-stain removal 
performance

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Chemical Composition 
Combination of phosphonates and 
carboxylic acid

Appearance
Yellow liquid

Ionicity
Anionic

pH Value
2 ± 1 

Product Characteristics
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DENSTAB PB OXI

Product Characteristics

Chemical Composition
Combination of organic acid and salts

Appearance
Clear yellow liquid

pH Değeri
2 ± 1

Stabilizer that provides controlled 
decomposition of peroxide in the 
process bath when bleaching 
cotton products with hydrogen 
peroxide. 

Performance 
Rating
Stability Test

Performance 
Rating
Stability Test

DENSTAB PB OXI CONZ

Denstap HP

Concentrated stabilizer that provides 
controlled decomposition of perox-
ide in the process bath for bleaching 
cotton products with hydrogen per-
oxide.

Stabilizer used in hydrogen perox-
ide bleaching of cotton and syn-
thetic-cotton blends.

Performance 
Rating
Stability test

14.5.  Stabilizers 

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Chemical Composition 
Phosphoric acid ester with organic, 
inorganic salts

Appearance
Clear yellow liquid

Ionicity
Anionic

pH Value
7,5 ± 1

Product Characteristics

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Application Methods

    Exhaust  
    Cold Pad-Batch 
    Pad-Steam         

Product Characteristics

Chemical Composition
Combination of carboxylic acids and 
organic salts

Appearance
Clear yellow liquid

pH Değeri
7 ± 1

DENGOLUBE PC

Oil based anti-crease, dis-
persing and leveling agent. 
Used in pre-treatment and 
dyeing baths.

Application Methods

    Pretreatment    
    Dyeing  

Application Methods

    Pretreatment    
    Dyeing  

POLYMER ECO

Polymer-based running crease 
inhibitor.

14.6.  Crease Inhibitors 

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Chemical Composition 
Fatty acid condensation product

Appearance
Brown liquid

Ionicity
Nonionic/Anionic

pH Value
7,5 ± 1

Chemical Composition 
Nonionic polymers

Appearance
Colorless liquid

Ionicity
Nonionic

pH Value
5,5 ± 2

Product Characteristics

Product Characteristics
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DENGLASE PRET

ANTIPER HEC

DENPOL NS CONZ

Alpha amylase based desizing enzyme.

Concentrated Catalase-based anti-
peroxide enzyme

Concentrated Cellulase based biopol-
ishing (anti-pilling) enzyme.

14.7.  Enzymes

VERY GOOD      GOOD       MEDIUM  

SUITABLE     UNSUITABLE  

Chemical Composition 
Alpha amylase

Appearance
Clear light yellowish liquid

Ionicity
Nonionic

pH Value
7 ± 1 

Chemical Composition 
Catalase enzyme

Appearance
Dark Brown

Ionicity
Nonionic

pH Value
6 ± 0,5

Chemical Composition 
Neutral Cellulase enzyme

Appearance
Brown liquid

Ionicity
Nonionic

pH Value
5 ± 0,5

Product Characteristics

Product Characteristics

Product Characteristics

TEST 
METHODS AND 
CONVERSION 

TABLES
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15.  TEST METHODS AND CONVERSION TABLES

11° German Hardness= 10 mg/L CaO

1° French Hardness= 10 mg/L CaCO3

1° English Hardness= 14.254 mg/L CaCO3.

CONVERSION FACTORS FOR HYDROGEN PEROXIDE
H2O2 30% 35% 50%

30% 1.00 0.84 0.56

35% 1.19 1.00 0.66

50% 1.79 1.51 1.00

CONVERSION FACTORS FOR WATER HARDNESS

German Degrees French
Degrees English Degrees

1° German Degree 1 1.79 1.25

1° French Degree 0.56 1 0.7

1° English Degree 0.8 1.43 1

15.1.  Determination Of Hydrogen Peroxide Concentration In  
       Continuous Bleaching Bath

A titration flask is filled with 20-30 ml of  sulfuric acid 20%and 10 ml of the solution sample 
taken from the bleaching bath is added. Subsequently, it is titrated with the n/10 KMnO4 
solution until a pale pink color is obtained (the pink color should remain for about 1 minute).

EXAMPLE: 8.5 ml of n/10 KMnO4 was used to titrate 10 ml of bleach solution. So, the amount 
of peroxide in 1 liter of bleach bath is:

50% H2O2 ml/L:

Consumption  of 0.1 N KMnO4 (ml) x   0.283 

(8.5 x 0.283 = 2.41 ml/L H2O2 (50%)

35% H2O2 ml/L:

Consumption of 0.1 N KMnO4 (ml)  x 0.429

( 8.5 x 0.429 = 3.66 ml/L H2O2 (35%)
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AMOUNT OF  H2O2 IN BLEACHING BATH (In 2 mL Bleaching Solution)
N/10 KMNO4

CONSUMPTION  (mL)
H2O2 35% mL/L H2O2 50%

 mL/L
H2O2 100%

 mL/L
0,20 0,5 0,3 0,2
0,40 0,9 0,6 0,4
0,60 1,3 0,9 0,5
0,80 1,7 1,2 0,7
1,00 2,2 1,4 0,9
1,20 2,6 1,7 1
1,40 3 2 1,2
1,60 3,5 2,3 1,4
1,80 3,9 2,6 1,6
2,00 4,3 2,9 1,7
2,20 4,8 3,1 1,9
2,40 5,2 3,4 2,1
2,60 5,6 3,7 2,2
2,80 6 4 2,4
3,00 6,5 4,3 2,6
3,50 7,5 5 3
4,00 8,6 5,7 3,4
4,50 9,7 6,4 3,9
5,00 10,8 7,1 4,3
5,50 11,8 7,8 4,7
6,00 12,9 8,5 5,1
6,50 14 9,2 5,6
7,00 15,1 9,9 6
7,50 16,1 10,6 6,4
8,00 17,2 11,4 6,8
8,50 18,3 12,1 7,3
9,00 19,3 12,8 7,7
9,50 20,4 13,5 8,1

10,00 21,4 14,2 8,5
11,00 23,6 15,6 9,4
12,00 25,7 17 10,2
13,00 27,9 18,4 11,1
14,00 30 19,9 11,9
15,00 32,2 21,3 12,8
16,00 34,3 22,7 13,6
17,00 36,5 24,1 14,5
18,00 38,6 25,5 15,3
19,00 40,8 26,9 16,2
20,00 42,9 28,4 17
30,00 64,3 42,5 25,5
40,00 85,8 56,7 34
50,00 107,2 70,9 42,5

15.2.  Determination Of Sulfur On Fabrics

•  Test fabric is weigthed 2 gr and cut into  small pieces and placed in a 200 ml erlen-  
 mayer flask.
•  8 gr of powdered zinc is sprinkled on the fabric pieces in the flask.
•  The Erleneyer is shaken well so that the zinc dust penetrates the fabric
•  60% HCl is added to the flask so that the fabric is completely covered.
•  The filter paper is wetted with PbS (Lead Acetat)  and the mouth of the flask is closed  
 with this filter paper. An important point to note here is that the flat surface of the filter  
 paper is closed so that it faces the inside of the flask.
•  The filter paper is wetted with PbS (Lead Acetat) and the mouth of the flask is closed  
 with this filter paper. An important point to note here is that the flat surface of the filter  
 paper is closed so that it faces the inside of the flask.

After the erlen's mouth is closed, the stopwatch is started and waited for 5 minutes. The 
resulting colour is evaluated according to the following scale.

A rating from 1 to 5 is given using the rating scale. 1 best (No Sulfur); 5 is given for the worst value

15.3.  Determination Of Iron Ion On Fabrics

15.3.1. Preparation Of Iron Detection Indicator:

•  500 ml of 0.1 N HCl solution is poured into a 1000 ml beaker, 145 g of Ammonium   
 Thiocyanate powder is added and it is dissolved by mixing with a glass rod.
•  100 ml of Acetic acid is added to the solution prepared above and The solution is stored  
 in a 1 L black flask.(Iron indicator)
•  The fabrics are layed on the glass surface smoothly and the fabric surface is wetted with  
 an iron indicator and waited 3 min.
•  It is checked whether there are red dots on the fabric. If there are, a piece of fabric is cut  
 from the red side to be examined under the microscope.
•  The cut fabrics are placed between the slides for proper placement in the microscope.
•  If there is no color, there is no iron ion.
•  Observation of a slight red color indicates the presence of metallic iron.
•  The dark red tells you it has ionic iron (which comes from a chemical from water).
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15.4. Determination Of Core pH On Fabric

•  First, the pH meter is calibrated. A 0.1 M KCl solution is prepared. (Weigh 7.46 g KCl, add  
 to the flask and make up to 1000 mL with water. The pH and temperature of the   
 prepared solution are recorded).
•  Approximately 5 mm pieces are cut from the fabric to be analyzed and 2 gr is added to  
 each of the 3 flasks. 100 mL of KCl solution is put into the flasks. It is allowed to stir with  
 a magnetic stirrer  for 2 hours.
•  The end of 2 hours ,the solutions are filtered with filter paper and each solutions   
 transferred to each a beaker.
•  In order to measure the pH of the filtered solution, the electrode is immersed in the 1st  
 solution and left until the pH value is stabilized. This value is not recorded.
•  Without washing the pH meter, it is immersed in the 2nd and 3rd solutions without   
 mixing, and the pH values read are recorded. (The difference between the two values  
 should not be greater than 0.2). The average of the two recorded values is taken as the  
 core pH value.

15.5. Determination Of Oil Percentage On Fiber Or Fabric

•  The sample taken from the fabric, yarn or fiber to be tested is kept in the desiccator for  
 approximately 1-2 hours until constant weight is taken.
•  The samples (3 each) are placed separately on the 3 Petry dish with the help of tweezers
•  Weighs with an accuracy of ± 0.0001 (M1).
•  Petroleum ether is taken into beakers under the fume hood and each of the test samples  
 is placed in a different beaker, closed and left for 10 minutes.
•  Test materials extracted from petroleum ether are kept in an oven at 105 C for 1 hour.
•  The samples taken out of the oven are kept in a desiccator, which is also isolated from  
 the external environment, for 1-2 hours.
•  The weight of the samples kept in the desiccator until their weight is stabilized is   
 weighed (M2).
•  Calculation: % Oil amount = (M1-M2)/M1        

15.6. Determination Of Peroxide Residual Amount In The  
  Bleaching Bath

•  To determine the amount of Hydrogen Peroxide remaining in the bath at the end of the  
 bleaching process, 2 ml of solution is taken from the bath and poured into a 100-250 ml  
 flask and 30 ml of distilled water is added to it.
•  10 ml of 10% H2SO4 solution is added onto the solution in the flask.
•  Fill the burette with 0.1 N Potassium Permanganate solution.
•  Titrate until the color of the solution turns pink. The volume of the spent solution is noted.
•  Calculation:
•  % Hydrogen Peroxide Amount (remaining pure from 50%) =  (S x 1.7) / (M x 0.5 )
•  S: 0.1 N Potassium Permanganate consumption (ml) 
•  M: Sample amount (gr) 
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