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Abstract 

 
Pilling is one of the main quality problems encountered in cotton knitted fabrics. 

Protruding fibers are formation of small fuzzy balls or knops giving unsightly 

appearance to the fabric. Pills are produced on the surface of fabric by friction and 

abrasion. The pilling of fabric is a serious problem in textile industry. In order to 

eliminate or decrease this problem, usually chemical finishing and mechanical 

treatments can be applied to the fabrics. Different techniques were used to remove the 

pilling from the surface of the fabric like singeing, shearing and bio-polishing. These 

techniques show different effects on the surface of the fabric. After doing this 

research work, it has been observed that these techniques when applied to cotton 

fabric resulted into many improvements in fabric properties. Dyeing, printing and 

other processes were improved by the use of these techniques. Pilling was removed 

completely by the application of these techniques and it was found helpful in 

improvement of fabric properties like luster, feel, and drape-ability. The best 

improvements were obtained with bio-polishing. The adverse effects of bio-polishing 

include reduction in strength and weight loss of the fabric. Bio-polishing mentions to 

the finishing technique of cellulase treatment of a cellulosic fabric, whether a natural 

or regenerated cellulose, to recover softness and to reduce pilling. The process has 

been used by numerous sectors of the textile industry. The bio polishing treatment 

offers the possible to improve the appearance and aesthetics properties of these 

fabrics. It was found that while these treatments yields a softer, more drape able fabric 

with reduced pilling on the fabric, and decrease in physical strength and basis weight 

was also observed after the treatment. 

 

KEYWORDS: singeing, shearing, bio polishing. 
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Chapter 1IntroductionPilling 

  

 



 

1. Pilling 

Minimal minor fibril on surface of fabric capture of fibers and make little ball on 

fabric surface called pilling. Free yarns not steadily bound into the fabric structure. 

Anticipating fiber finishes remaining off of the material yarns and/or fabrics. 

1.1  Cause of pilling 

 

Pilling cause on the surface of fabric due to following reason: 

• Pilling arise due to wearing and friction produce. 

• Pilling appears due to lose structure of woven fabric. 

• Pilling also due to excess amount of short fibers in fabric. 

• Pilling also arises due to heat but in this case the fiber is thermoplastic 

behavior. 

1.2 Techniques to remove pilling 

Three techniques are used to remove pilling from the surface of fabric. 

1. Singeing 
2. Shearing 
3. Bio polishing/Bio cleaning or protein washing  

1.2.1 Steps for identification of pilling 
 
Pilling detection verifications the basic step used to see the fabric surface appearance. 

Many of researchers prove that improvement of protruding fibers also the finishes of 

the anti-pilling which uses show very important role to eliminating the protruding 

fibers from the surface fabric. 

The outlook of any textile fabric is very important to attract any type of costumer. 

Pilling on the surface of fabric create bad effects for customer pilling decrease the 

aesthetic properties of fabric. Pilling on the surface of fabric due to entanglement of 

fibers and create balls on surface. Rough surface of fabric cause the unpleasant effect. 
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Figure 1: pilling 

After the invention of loom the people weaved the fabric they notice that pilling on 

the surface of the fabric. They used the weave method and after that small fuzzy ball 

on the surface of fabric produce they give unattractive appearance for customer and 

this pilling mostly arise on the natural fabric like cotton [1].Pilling developed on 

surface of any fabric in four stages, which were fluff formation, poor entanglement of 

fibers, immature fibers, and using of fabric. Normally it’s observing that wearing 

garments create pilling after a long time using. Pilling appears on the surface of fabric 

for identification of pilling different techniques and machines introduced to identify 

pilling on surface of fabric. Pilling appear by rubbing fabric itself or other material 

which produce frication and loose fibers ends appear. 

 

1.3 Pilling Testing 

Following machines are used for pilling test: 

1.3.1 J-Box pilling testing machine 
 
Pilling test method which use to check the pilling on the surface of fabric on method 

which is use that is J-Box machine in J-box machine cut small pieces of fabric and 

then folded them around the pipe pieces no creases on fabric surface then put them in 

the box and start machine round about 24 hours this experiment take place and due to 
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friction the fabric strike with box sided and pilling create on the surface of the fabric 

after that compared it with standard fabric which given by customer. 

 
Figure 2: J-Box 

After doing this research work it has been observed that how pilling appear on the 

surface of fabric and using different techniques how removed this pilling to obtain 

smooth and clean surface for enhance better quality of fabric. 

 

1.3.2 Martindale Pilling Tester 
 
Another process which use to identify the pilling on the surface of fabric the machine 

which we use that is Martindale ICI pilling box in this machine the fabric piece is cut 

and put in the machine and give thousand cycle when cycle complete the machine 

automatic stop and we will check the surface of fabric and compare it with the 

standard we will make or the standard given by the customer. At first stage the fabric 

is rubbing the fabric rubbing against itself or other surface which cause to create 

pilling. The second stage is uproar then the small fibers appear on the surface of the 

fabric and make small balls. Finally the method used for pilling that is mechanical and 

physical action pilling ability attach after some time it tumble off the fabric knowing 

clearing process[2]. 
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1.4 Pilling Enhancement 

At first stage the fabric is rubbing the fabric rubbing against itself or other surface 

which cause to create pilling. The second stage is uproar then the small fibers appear 

on the surface of the fabric and make small balls. Finally the method used for pilling 

that is mechanical and physical action pilling ability attach after some time it tumble 

off the fabric knowing clearing process[2]. 

1.5 Explanations behind pilling 

Pilling appears on the surface fabric the fabric against rubbing itself or another fiber 

or even skin. The main reason of pilling arises is depend upon the quality of fabric 

like the characteristic of cotton show some pilling on the surface of fabric pilling on 

the blend fabric arise due to the polyester fiber not tightly packed its small fibers ends 

pull off from surface of fabric for control pilling using different methods use different 

finishes on the surface of fabric like enzymes washing and enzymes washing better 

way to remove pilling because enzymes work on lock and key method and enzymes 

low down the activation energy of process in all other situation bio polishing process 

is more better than other process to removing protruding fibers. 

Pilling finishing of fibers Most of fabric show small amount of pilling when we see 

the pilling on the surface of fabric we compare it with standard if accepting level 

satisfied then accept this fabric and if amount of pilling maximum then fabric 

rejected.  In woven fabric if weave fabric is accurately short fibers ends not arise then 

amount of pilling reduce if highly tight weave occur then staple fibers because pilling 

[3]. Pilling creates due to small staple fibers which not tightly weave ends of fiber 

move outside and pilling creates and when the fabric rubbing against any surface then 

due to fiber entanglement small ball create on surface of fabric.  

1.6 Techniques used to remove pilling 

Without a doubt comprehended EN ISO 12945-1 standard lets us know, all things 

considered the amount of protruding fibers which makes controlled by method use 

with similar methodology:  
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1. Fibers trap stirring the plan of pilling. 

2. Rate of enlargement of fibers increase. 

3. Reduce the pilling from fabric surface. 

The methods which used to remove the protruding fibers that all depend upon the 

fibers, yarn and fabric quality and its properties [4]. And if we see the pilling rate on 

strong fibers and lose weak fibers then we see that strong fiber pilling depend upon 

the wearing of fabric time. Result arise after wearing see the pilling on surface of 

fabric and relate it with weak fabric before protruding fibers see on the surface and 

comparing it after wearing these all depend upon the quality of the fabric which we 

use and if immature fibers are present in large amount then pilling create maximum 

and immature fibers are those there secondary cell wall not completely develop and 

they cause the protruding fibers.  

1.7 Instruments used to measure pilling 

The pilling arise on the surface of fabric due to rubbing the fabric against itself or any 

other material surface which create pilling on the surface of fabric and also produce 

due to wearing the fabric pilling reduce four stages use. 

1. Cushion game plan apply to remove pilling on the surface of the fabric. 

2. Make a standard and compare pilling with our standard. 

3. Fiber entanglement make a small ball on the surface of fabric called pilling. 

4. Smooth surface obtain having no crease on the surface of fabric. 

1.8 Components which affecting the pilling 

Protruding fibers on the surface of fabric depend upon the quality of fabric and yarn 

and we use the taking care steps to control pilling. 

1.8.1 Twist per inch in fabric 
If twist per inch in the fabric are higher than fabric close weave and it’s impossible to 

show their ends if the fabric coarsest low quality fabric and construction fabric is not 

good which effect the fabric appearance. 

1.8.2 Yarn pilling 
Those yarn which are low twisted loose construction if construction high twist high 

the chances of pilling reduce single yarn which not properly twist give unfair impact 
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on the surface of the fabric and double fold yarn which are completely tangled give 

good impact show low amount of pilling on the surface of fabric. 

1.8.3 Quality Efficiency 
Use high quality fabric it means close weaves fabric the fibers are tightly packed in 

close weave and chances of protruding fibers decrease plan weave fabric which use to 

joining the yarn and gives better pilling score. Close weave like twill show the less 

amount of pilling constriction of pilling decrease. 

1.8.4 Planning to control pilling 
The process which we use to reduce pilling that are mechanical operations and which 

clean the surface of the fabric the pilling remove from surface of fabric we apply 

some finishes which remove protruding fibers urgent and we can use some safety 

steps like calendaring process is also finishing process which use to give finish the 

fabric and increase the luster of the fabric. 

Protruding fibers can be removed to setup the bled fibers construction quality of yarn 

and fabric improve apply best quality finishing which remove pilling or use those 

fibers which creates low amount of pilling during wearing. 

Various methods which used to control the pilling from surface of fabric  

1. Fabric construction overlooks. 

2. Apply finishing solution on the fabric surface. 

o Use physical methods to control pilling 

o Fabric quality depends to control pilling 

o Excellent meds. 

   3.  Use high quality fibers which do not create pilling. 

1.9 Fabric Construction 

Pilling also depend upon the construction of fabric weak construct fabric show 

weakness to protruding fibers high or close weave fabric which show minimum 

pilling on the surface of the fabric like when in doubt pills for all intents and purposes 

nothing. Regardless, an unclearly sewed or woven fabric will show all the all the 

maximum protruding fibers after wearing and we will clean it. Pilling which mostly 

seen on the sewn fabric which easily judged for example sweaters. Develop as 

possible gets opportunity to be entanglements of fibers which are immature and when 

pilling arise it easily clear seen.  
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1.9.1 Suggestions for minimizing pilling 
• Twisting the fabric a bit of risk back to front before washing process. 

• When fabric ready for washing loading the fabric and give maximum steam 

and minimize the scratching zone on the piece of the fabric. 

• The washing processes for short time delicate the fabric but willingly disorder. 

• Use some finishes or chemical on the surface of fabric for anti-static and keep 

the fabric smooth and clean surface. 

1.9.2 Finishing process use reduce pilling 
There are different method which we use to control pilling it’s all depending upon the 

nature of fabric and its quality. 

a. We use physical method to reduce pilling from surface fabric. 

b. Singeing and shearing process use to reduce pilling 

We use carefully process to burning the protruding fibers from surface of fabric it 

improve the surface of fabric clean it and make it smooth. 

1.10 Singeing process 

Singeing is the process which we use to remove pilling with the help of heat we use 

direct heat flame to reduce pilling and parameters which use remove protruding fibers 

that are speed of fabric when pass over the flame and also nature of flame and area of 

fabric which we select to reduce pilling all these factor very important to remove 

pilling from the surface of the fabric to control pilling use these parameters [5]. 

1.11 Surface brushing process 

close weave fabric high construction fabric having high twist there free fibers not 

appear because they are tightly engage but lose construction fabric when then 

brushing the small free fibers can be appears on the surface of fabric when they arise 

clearly they can be easily signed or use using shearing process to remove protruding 

these fibers. 
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Figure 3: Brushing 

1.12 Enhanced anti pilling effect 

Maximum pilling arise in blend fabric because bled are combination of cotton and 

polyester and polyester is manmade fibers and they are not permanently entanglement 

with cotton the construction of fabric play very important role for creating pilling on 

the surface of the fabric and also when the fabric resist with any surface it also 

produce the pilling on the surface of fabric small tiny ball are small fibers produce on 

the surface fabric when fabric weave is lose the fiber ends pilling also create when 

fabric tear use fabric roughly Sewing is powerless against these effects in light of the 

lose construction weave process  and ugly see the fiber on the surface of fabric.  

1.13 Thermosetting or heat setting process 

Thermosetting or heat setting one of the most important process which give the fabric 

smooth and clean surface when we introduce heat to polyester fibers it creates beats 

on the surface of the fabric and give unpleasant appearance to fabric  

1.13.1 Process of heat setting 
Heat setting is the process which give the fabric heat to remove pilling to giving it 

finishing heat set according to requirements and the warmth drum or cylinder 

modified and when the fabric intersect with drum then cool drum also located in such 
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condition the warmth fabric cool and gain original shape it also remove the wrinkle 

from the fabric of surface in stenter machine temperature which is required that range 

is 220 degree centigrade and time is 20 to 30 second which required for polyester. 

And for polyamide temperature which is required that is 190 to 225 degree and time is 

15 to 20 seconds heat seating process is used for carefully because if its parameter not 

set then the fabric damage but if we use it carefully then its help to giving good 

appearance surface and smooth. 

1.14 The process of steaming setting 

Steaming process is the process in which we give saturated steam to fabric during the 

process the all process is uniform we give from initial to end uniform steam and the 

temperature which required that is 130 degree centigrade and time is 20 to 30 mints 

high steam used in stenter machine and then provide hot air for short time before the 

giving heat to the fabric prepare machine lubricate it and remove the dust, sizing 

agent and other trashing material and other impurities because if they burn and mix 

with fabric it’s difficult to remove them temperature of that is always above 100 

degree centigrade because it’s also reduce the pilling from surface of the fabric. 

1.15 Coating methods to reduce pilling 

To reduce the pilling the main factor is lubricant the all machines because when the 

fabric is rubbing with the machine parts if machine parts not completely lubricant 

then due to frication produce pilling on the surface of fabric.  

Textile finishing apply on the surface of fabric just like dyeing the fabric all this 

process is applying conventionally it’s not damage anything and for these finishes 

chemical which apply having specific properties and required time and specific 

temperature. 

Concentration of chemical which is required according to be used. 

Some other chemical like softener which used to reduce the fiber to fiber friction. 
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1.16 Bio-polishing 

Bio polishing is a process which use to eliminate the pilling from the surface of the 

fabric and bio polishing also called enzyme washing process this is wet process and it 

is more prominent process because enzymes work on lock and key methods if we use 

enzyme for anti-pilling then it only remove pilling from surface of fabric and to do 

any other action with fabric and depends upon the time its pH and temperature it low 

down the activation energy of any process and speed up the reaction process. Enzyme 

washing make surface brighter and smoother and reduce protruding fibers [6]. 

Bio polishing process is mostly use for cellulosic material like cotton using for 

removing protruding fibers and enzymes recipes also depend upon the quality of the 

fabric and different enzymes use for different type of fabric [7]. 

1.16.1 Two methods were used for bio polishing enzymes process 
• Endo Bio-polishing enzymes Process 

• Exo Bio-polishing enzymes process 

The mechanical method use to cleaning the fabric surface after applying the chemical 

and then provides steam and washes the fabric. 

1.17 Soilless finishes or anti-static finishes process 

Some finishing which apply on the surface of fabric to remove the dust cleaning the 

surface of fabric some anti-static chemical apply and heat required to fix it on the 

polyester fabric these chemical not affect the dye fabric these chemical use to release 

the soil from surface it also give permanent anti-static effect to fabric and it required a 

moderate temperature during process many of other finishes which apply they all give 

good result.  

1.18 Pilling control special method 

The most important machine which is uses to control furthermore the protruding 

fibers in the fabric and yarn. 

1.19 Shearing 

Shearing is process which used to remove protruding fibers from surface of fabric 

with the help of blade and we see the angle of blade for removing protruding fibers. 
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1.20 Pilling on knit fabric 

it is observing that the pilling create on the knit fabric is maximum as compare to the 

weave fabric because their construction is low or lose entanglements of fiber not 

accurate pilling create the fabric rub with body surface. 

1.21 Sanforising 

Sanforising is the process which used to decrease the amount of pilling from surface 

of fabric. There are two basic techniques which used to remove pilling from surface 

of fabric[8].First method is sanforising the fabric passing between the roller or drum 

which allow the fabric close weave after process of sanforising the fabric shrinkage 

the amount of yarn and fabric unit increase amount of pilling decrease various 

methods because its create unpleasant appearance. 

1.22 Ultra violet pilling reduction process 

A new strategy which is introduced to remove pilling from knit fabric is ultra violet 

radiation by ultra violet radiation which have short wavelength for eliminating pilling 

wet oxidation process is used first of all the fabric surface relax when it exposure then 

next proceed[9]. If ultra violet rays use for long time it damage its strength weak this 

method is very effectively and the most important thing is this process is anti-chlorine 

process if use first chlorine then we use anti chlorine chemical and it’s costly. 

1.23 Anti-pilling fibres 

Obtaining the anti-pilling effect in the fabric used some chemical methods or low 

molecular weight of spinning raw textile stuff. Staple fibers or short fibers also cause 

to create pilling if fiber quality higher or good then minimum amount of pilling occur 

and also reduce the flexibility in micro level of yarns if the fibers are break it also 

cause pilling avoid friction methods to control pilling. 

Different type of fibers having different qualities some having high amount of pilling 

and some of them those having close weave or close construction show less pilling. 

Cross section of fibers they are not rounded like the standard fibers passing them 

special spinneret giving them specific rounded shape. 
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Chapter 2Singeing 
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2 Singeing 

The word singing really plans to burst remotely. Burning is the method in which we 

remove the anticipating fibers from the surface of fabric with the help of warmth. 

Singing implies the blasting off of. Free strands not steadfastly bound into the yarn 

and/or fabric structure [10]. Singeing is a key bit of pretreatment methodology. This is 

only the blasting off of distending fiber closes from the surface of the fabric. If 

singeing not done genuinely, undefined print plans, mottled fabric surfaces, and 

pilling results.  

2.1 Parameters of burning 

Following are the parameters of singeing process: 

1. Speed of fabric.  

2. Check power of flames.  

3. Flame tip check (simply tip touch with fabric)  

4. Check partition of flame and fabric.  

5. Speed augment low quality fabric should be 120 meter for each 

minute.  

6. Speed decreasing of High quality fabric should be 60 to 80 meter for 

every minute.  

2.2 Advantages of singeing process 

There are some benefits of singeing process: 

1. Singeing process of the fabric is done remembering the final objective to 

reduce pilling and get a perfect fabric. 

2. The cloth which have been singed, soil less viably than un-singed fabrics.  

3. In built and their blends fabric the risk of pilling is diminished if there 

ought to emerge an event of stamped fabric.  

4. The fabric which has been checked grant printing of fine complex 

illustrations with high clarity and purpose of hobby.  

5. The peril of skitter shading with singed articles hued in dull shades is 

broadly reduced, as randomly bulging fibers are evacuated in burning 

which could achieve diffused impression of light.  
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6. Remove adolescent strands for better result anticipating fibers furthermore 

called young fibers.  

2.2 Need of Singeing in Textile 

Singing system for material materials is critical for the going with reasons  

1. Cotton materials are regarded for their smooth appearance. After the 

advancement of fabric it has a fleecy or shaggy appearance due to 

suspecting strands, in this way affecting the brilliance and smoothness 

cotton is known for.  

2. Unsigned fabrics are soiled viably  

3. The bulging fibers debilitate the ensuing shading and printing process 

make uneven patches in the midst of shading procedure.  

4. Goods which are to be mercerized are set apart to manufacture the sparkle.  

5. In fabrics of polyester and cotton fiber blends singing is the best procedure 

to decrease pilling, now and again twofold searing procedure is done to 

minimize the pilling.  

1. On fabric surface make yellow fixes so keep up a key separation from this.  

2.3 Singing Process 

Singing procedure is according to the accompanying:  

1. To make a smooth surface of fabrics as an issue of first significance the 

fabric surfaces are brushed daintily to raise up the undesirable fiber closes.  

2. After brushing the fabric is overlooked warmed copper plates or open gas 

flares. By then the fiber deters seethe.  

3. The fabric is moved rapidly over flame and simply the fiber terminations 

are demolished.  

4. As soon as the fabric leaves the burning area, it enters a water shower or 

desizing shower. This stops any smoldering brilliance or shimmers that 

might hurt the fabric.  
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2.3.1 Precautionary measure amid Singeing 

A rate of the Precautionary measures to be taken in thoughts in the midst of 

smoldering;  

2. The fabric to be burned should be dry as wet fabric tends to see the more 

quickly than dry.  

3. Uneven blazing may realize uneven patches on fabric or bubbles when the 

fabric is finished.  

4. Improper the blazing strategy may provoke loss of 75 % hardship in 

unbending nature mishap in turn heading.  

5. The fabric should not contain any destructive releasing salt, which may release 

destructive on warming and hurt the fabric.  

6. Stopping the machines in the midst of methodology may realize bars on the 

fabrics.  

7. Singeing may realize cementing of the size consequently inciting 

inconvenience in its clearing.  

8. Temperature sensitive fabrics may be mischief by warmth to avoiding this 

grow the speed of fabric or use some distinctive instruments.  

9. The blasting qualification of strands must be considered when this 

methodology is joined, as warmth delicate fibers melt, making minor balls on 

the surface of the fabric. These humble balls intrude with shading osmosis 

process, so that if all else fails, heat fragile strands would be burned in the 

wake of shading or printing.  

10. During singing yellow patches make on the surface of fabric when fabric 

neglected warmed roller the water globule  

2.4 Type of singeing machine 

Three type of singeing machine used to remove protruding fibers 

2.4.1 Plate singeing 

Three types of plate singeing process 

2.3.1a half plate singeing machine  

2.3.1b Full plate singeing machine  
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2.3.1c Partial singeing machine process 

2.4.2 Rotary singeing machine 

2.4.3 Gas singeing machine 

The process of plate singeing machine 

In plate singeing machine the fabric is passed between two warmed copper plated 

these copper plates which we use in the process the thickness of these plates hold 1 to 

2 inches. These copper plates are warmed by a true blue bursting approach of gas 

mixed with air. Just when the plates are warmed by gas flame to splendid redness and 

the material neglects the fabric passes between plates and the speed of fabric round 

about 150 to 250 meter per mint speed of fabric depend upon the type of fabric if 

fabric quality low then speed of fabric increase if quality good are thick fabric then 

speed decrease the fabric adjust in such manner the fabric in contact with plates on 

side or both sided may overlook[11].To stay away from neighborhood cooling of a 

particular part of the plates by predictable passage of fabric over it, a modified 

intersection instrument that manufactured the machine. Framework conveys to fabric 

can be touch with a consistently with the changeable plates to avoid adjacent cooling 

and additionally keep up a key separation from neighborhood wearing of the plates 

[12]. 

 

 

Half plate singeing machine 

In this methodology blazing is done fundamentally plate it mean burned the fabric at 

uneven one side of the fabric is settled upon.  

Full plate singeing or full plate singeing machine  

In this methodology fabric set apart from both sided the copper plate both sided 

remove the sticking strands.  

Disadvantage of plate singeing  

The disadvantage of plate singing is it's hard to keep up the plate at uniform 

temperature and this reason uneven smoldering.  

Partial Singeing Machine  

In this methodology the fabric singed and at this the angle of flame is 45°C.the fabric 

in contact with flame at 45°C [13]. 
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Angle of flames 

Angle of flame is 90°C. 

Angle of flame is 45°C. 

 
Figure 4: Angle of Flame 

Rotational Cylinder Singeing Machine  

In this type of singeing machine the fabric is passes over a warmed roller which is 

made up of copper or iron in this the roller is inside hallow and steadily move and its 

one sided always in contact with fabric the courser surface of the roller is touch with 

the surface of fabric and the pilling which arise that is removed. Such type of machine 

which is suitable for removing the silk fabric pilling and other fabric if the singeing is 

required from both sided then double cylinders are used one of each side. 

 

 

Gas singeing machine process 

In gas singeing machine the fabric is passing slightly from gas the flame only the 

pilling which on the surface of the fabric that burn the body of the fabric or surface 

fabric not damaged by flame this is most common machine which we use to remove 

the protruding fibers from surface of fabric this machine is also used for yarn 

singeing. 

Necessary piece of gas burning machine condition for good smoldering machine 

The essential purpose behind burning is to burst the anticipating strands from the yarn 

and/or fabric surface. Remembering the deciding objective to seethe the distending 

fibers, imperativeness [14]. The fabric in contact with flame that time measure is a 

second a little time when fabric is in contact with flame the temperature of flame at 
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that is very high 1300°C this temperature is very high normally it’s impossible we see 

it or measure it directly. 

 
Figure 5: Singeing 

2.5 Zones burning machine 

There are five zones of burning Machine  

a. Passageway Zone  

b. Brushing Zone  

c. Scorching Zone  

d. Washing Zone  

 

Necessary parameters of gas singeing machine 
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Figure 6: Singeing machine 

2.5.1 Necessary parameters of gas singeing machine 

Necessary parameters of gas singeing machines are as follows: 

a. Flame intensity 

b. Speed of the fabric 

c. Position of flame  

d. Distance between the flame and the fabric  

e. Flame intensity  

f. Nature of flame  

The temperature of flame is1300°C. 

Necessary condition for high quality singeing process. 

2.5.2 There are three parameters which use for high quality singeing 

1-Flame which having high quality intensity which quickly burn the protruding fibers 

like polyester etc. and not making any type of beads on surface of fabric. 

2-The tip touch with fabric is homogeneous  

3- The flame burn the protruding fibers equal time fabric in contact with flame is 

accurately. 

2.5.3 Basic precaution during singeing process 

Some of the precautions to be taken in considerations during singeing: 

1. Check the flame intensity gives the best temperature to the fabric. 

2. Check flame intensity and speed of fabric depend upon the fabric weight, 

thickness and heat bearing quality. 
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3. If fabric is thick then decrease speed of fabric and if thin then increase 

spends of fabric. 

4. If flame intensity is not measure able it gives yellow spot on the surface of 

the fabric and which give unattractive look. 

5. If any problem occurs during singeing the flame not touch with fabric the 

roller help to join and fix it and burn the protruding fibers accurately. 

6. If one side of fabric is signed it becomes the face of that fabric because its 

protruding fibers are removed. 

7. Set the width of the flame according to the fabric width. 

8. If the burner not accurate it creates small balls on surface of fabric. 

9. Ensure fitting stifling into water/desire shower in the wake of searing. 

Something else, the caught fuming particles may provoke fabric getting 

seethed (openings).  

2.6 YARN SINGEING 

2.6.1 Objective of yarn singeing 

  Following are the objectives of yarn singeing process: 

a. To remove anticipating fiber from the yarn.  

b. To secure sparkle the yarn.  

c. Gas (CNG) smoldering machines are used [15]. 

2.6.2 Importance of singeing process 

1. This methodology is done to make fabric pitiful in light of the fact that yarn 

looks thick as a result of all the all the more distending fiber.  

2. This methodology is done to empty distending fiber and gives quality and 

brightness to the fabric, it in like manner aides in uniform passage of shading 

in the midst of shading procedure.  

2.6.3 Problems occur in singeing process and its solution 

Following problems occur in singeing process: 

1. In complete burning process.  

2. Intensity of flame is low.  
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3. Speed of fabric is high.  

4. Distance between fabric and flame is high.  

5. In fitting burning Position (not adequately amazing).  

6. Too much sogginess in the Fabric drawing closer for singeing.  

2.6.4 Parameter of singeing 

Following are the important parameters of singeing process 

1. Speed of fabric is accurate.  

2. Distance between fabric and flame is accurate.  

3. Flame intensity is good.  

4. Moisture in the fabric is according to requirement.  

2.6.5 Uneven singeing along its width 

Uneven singeing along its width occurs due to following reason: 

1. Fabric not smooth non uniform along width.  

2. The tip of flame is not accurate along width of that fabric.  

3. The distance between the fabric and flame is uneven in width.  

2.6.6 Even singeing along its width 

Even singeing along its width occurs due to following reason: 

1. Fabric smooth along its width.  

2. Flame tip touch accurately in width wise.  

3. Distance between fabric and flame is accurate along its width.  

2.6.7 Uneven singeing process along length 

Uneven singeing process along length occurs due to following reasons: 

1. non uniform stretching of fabric 

2. Flame tip not completely touch with fabric 

3. Problem in speed of fabric. 

4. Difference between the fabric and the flame is not accurate. 
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2.6.8 Even singeing process 

Even singeing process occurs due to following reasons: 

1. The speed of fabric is uniform passing over the flame. 

2. Intensity of flame is accurate. 

3. The fabric and flame tip accurate touch. 
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Chapter 3Shearing 
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3. Shearing 

Shearing is the strategy in which we remove the protruding fibers from the surface of 

fabric with the help of blades is called shearing. 

 
3.1 Shearing process stages 

Three stages of singeing process: 

1. Brushing the surface of fabric.  

2. Cutting the sticking strands.  

3. Suction of the fibers removed by shearing process.  

3.1.1 Parameters of shearing 

Following are the parameters of shearing process: 

1. Number of bleeding edges  

2. Strained nature of bleeding edge  

3. Sharpness of bleeding edge  

4. Purpose of bleeding edge  

5. Detachment amidst fabric and front line  

3.2 Shearing machine parts and its working 

1. Outer part is bundling which cover the machine get together.  

2. A helper roller which basically uses to control or empowers the improvement 

of fabric.  

3. Two brushing rollers are used, first is in opposite to the course is which the 

fabric moves and second is in the same heading of the fabric. They are used to 

empty any kind of hanging extra materials which can unsettle impact in 

system of shearing.  

4. Shearing Machine Parts and their ability [16]. 

5. An adaptable bed-plate gives a base sponsorship to shearing action between 

the bed plate and cutting plate.  

6. A cutting roller with bladed mounted on it in winding structure which give 

extra length of cutting sharp edges starting with one end then onto the next and 

reach between the edges and fabric in whole one change. Which construct the 
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shearing rate suspecting strands as in a straight sharp edge plate length is less 

than the winding edge. Setting of bleeding edge require careful for a 

conspicuous fruition.  

7. A fan in the wake of front lines used for the clearing of the evacuated 

foreseeing fibers.  

 

 
3.3 Machine used for shearing 

Shearing depends on the following factors  

a. Number of blades. 

b. Sharpness of blade. 

c. Speed of fabric. 

d. Distance between blade and fabric.  

e. Angle of blades. 

 
Figure 7: Shearing 
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Chapter 4Bio-polishing 
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4. What is Bio-polishing? 

Bio-cleaning is a diminishing in order to finish methodology that updates fabric 

quality protruding fibers slant fleeciness to cellulose weaved cloth .the process of 

finishing system associated cellulosic materials conveys never-ending sways by the 

usage of proteins [17].This technique removes bulging fibers and slubs from sewed 

fabrics, in a general sense decreases pilling, assuages fabric hand and gives a smooth 

fabric appearance.  

 
Figure 8: Bio polishing 

It should to be conceivable in both tireless and group strategies. Nevertheless, steady 

strategies need some agonizing time for enzymatic treatment to happen. Emptying the 

cushion make the shades bright, the fabric surface undeniable, and lessens pilling. 

Tragically, this diminishes the fabric quality. Smoother the yarns moreover form the 

fabric sensitive quality, giving unsightly appearance of fabric [18]. Since it is an 

added procedure the process of bio polishing pieces of attire may cost to some degree 

more. For more advancement if you want to buy dress you just scanned the name of 

that chemical. 

Distinctive headways have happened in the eco-pleasing get ready of materials 

including impetuses. Among the diverse impetuses, cellulase is broadly using and 

reduce pilling is cellulosic materials. Here we use two types of cellulosic material 

types, particularly; one of them is destructive cellulose and second is neutral cellulase 

chemical. 

4.1 Acidic cellulase: 

Acidic cellulase is very popular finishing treatment in bio polishing process. 
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4.1.1 Advantage 

Following are the advantages of acid cellulase bio polishing process: 

a. Improve pill resistance.  

b. Chiller fills.  

c. Brighter glow of qualities and sensitive quality.  

4.1.2 Disadvantage: 

Meanwhile, this method results in certain adversarial possessions, for example, 

disaster in weight and quality. 

4.1.3 Objective of Bio-Polishing: 

Some objectives of bio polishing process are as follows: 

1. To clears anticipating fibers and slubs 

2. To clears Hairiness, pads and pills.  

3. To prevent material remaining.  

4. To moderates fabric hand and improve handle.  

5. To attainment of surface smooth and a sensible assistant look and improve 

brilliance.  

6. To upgraded substantial structure loosening up and extended flexibility.  

7. To upgraded sew limit and Fast to washing, low pilling penchant, no resting 

being utilized, or in the midst of thought operation.  

8. To convert fabrics from Poor quality, rough, rested, knoppysubstantial surface 

to brilliant, fragile, impeccable, top quality, first class surface look.  

4.2 Technique of Bio polishing: 

Two techniques are used for bio-polishing.  

4.2.1 Dyeing took after bio-polishing [19]. 

4.2.2 Before dyeing the process of bio polishing. 
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Figure 9: After dyeing bio polishing 
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Figure 10: Before dyeing bio polishing 
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4.3 Recipe of process: 

Recipe of process are mentioned below: 

Compound Concentration: 0.5%, 1%, 2%, 2.5%, 3% and 4%.  

Temperature of process: 40 0C, 45 0C, 50 0C, 55 0C and 60 0C.  

PH of process: 3 - 4, 4 - 5 and 5 - 6.  

M: L of process 1:5, 1:10, 1:15 and 1:20.  

Agitation:Energetic Stirring, Average Stirring and Without Stirring.  

4.3.1 Standard Recipe for Bio-polishing: 

Standard recipe of bio polishing are mentioned below: 

Enzyme concentration = 3%  

M: L for bio polishing = 1:10  

Temperature for bio polishing = 55 0C  

Time for bio polishing = 55 min  

PH for bio polishing = 4 - 5  

4.4 Enzymes for Bio polishing process: 

Cellulase used as a piece of bio-polishing of cellulosic fabrics is gotten from more 

than 10 particular infective species which change in portion creation, application PH 

and upgrades conveyed. Cellulases became from the parasite, Trichodermareesei is 

for the most part used as a piece of material finishing since it gives higher yield in 

mechanical creation. Despite cellulase starting from the above living being, those 

beginning from Humicolainsolens can in like manner spoil cotton cellulose 

beneficially, they discover expansive uses in bio stoning of fabric [20]. 

Cellulases are higher protein bio-catalyst in metabolite structure. Cutting edge 

cellulase identifies with composite of different cellulase, cellobiase and connected 

proteins of absolutely non-uniform structure in sub-nuclear weight extent of 10000 to 

4 million.  

Cellulaseshave a protein like structure with energetic, helper, tertiary and quaternary 

structures and that is defenseless against corruption due tohigh temperature, 

ionizationenergy, acid, dissolvable base, and effected components.Ruclase zel are fit 

for break the1, 4-B-glucoside commitment of cellulose subjectively. Exactly when 
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cotton fabric is treated with a cellulase game plan below perfect condition: Cellulase 

hydrolyzes cellulose by going to commitment of cellulose molecule.  

An eventual outcome of the fabric surface gets opportunity to be smooth the fabric 

appearance with loss of surface appearance and hand feel being sensitive. Generally 

three sorts of cellulases: 

Three types of cellulases are used: 
1. Acidic pH  

2. Neutral pH  

3. Alkaline not used 

4.5 Action of Cellulases: 

Enzymes are enormous sub-nuclear composite and cannot enter within the fabric. 

Along these lines synthetic move makes put extraordinarily at first look. Where 

cleavage of cellulose chain happens, Micro fibrils, which are free fibers disjoin 

influenced by bio-reactant defilement and results are better framework and change 

fabric surface [21].  

Proteins activity center is a three dimensional structure outline particularly fissure, 

crevices, pockets, miseries, hollows.  

These proteins as an issue of first significance outline a compound substance 

composite on the fabric surface of the cellulose.  

Bio-polishing will happens in previously stated protein substrate complex. Lastly, 

intricate separates with entry of the reaction things and the first proteins, which are 

long available.  

Arrangement of cellulase movement is shown on figure:  

(i) The endoglucanases defiles cellulose particularly isolating through 

indistinct destinations and break long chains into short chain. 

(ii) Cellobiohydrolases defiles cellulose progressively from completions of 

glucose polymer chains, thusly conveying cellobiose as huge thing and 

accept a center individual part degrading cellulose.  

(iii) B-glucosidasesis hydrolysis reaction changing over cellobiose into 

glucose.  
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Figure 11: Mechanism of cellulasesmaterial 

 

 
Figure 12: Chemical reaction of bio polishing 
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4.6 Enzymatic inactivation 

Keep mischief of fabric later the finishing treatment it outstandingly imperative 

reaction finished toward end of method by enzyme activation. In case impetus is not 

activated out and out towards the end of reaction strands hurt and notwithstanding 

convincing case hard and fast annihilation of the material may come to fruition. The 

compound inactivation is in this way of marvelous important point of view.  

4.7 Enzymatic Finishing 

Subsequent to the impetus' synergist action is not diminished in the midst of the 

reaction, convincing frameworks for culmination the hydrolysis must be used to turn 

away unnecessary fiber hardship. Resulting to the iotas physical game plans are 

imperative to its synergist limit, methods that change the cellulase molecules inside 

structure can use to deactivate the catalyst  and end the hydrolyze[22].  

More than other blend reaction, the compound catalyzed hydrolyze of cellulose is 

unequivocally affected the segments, for instance, pH, temperature, time settling. The 

perfect pH for specific cellulase depends on beginning stage. Trichoderma-

basedthingswork best at PH 4.5 - 6, while cellulose with Humicola routinely called 

'fair-minded cellulases’ are reasonable at PH 6 - 6.5. The temperature of the reaction 

is in like manner fundamental at low temperatures, reaction rate is slow than ached 

for, yet higher temperature deactivate the compound adequately offering 

imperativeness change it sub-nuclear courses of action and in this way destroy its 

synergist limit[23].  

 

Since proteins are bona fide driving forces and are not consumed in the midst of the 

compound reaction, hydrolyze reaction continue till also the reaction condition 

changes and cellulose is physically remove from  reaction mixture. Machine-driven 

unsettling influence are vital all together for the hydrolyze reaction to proceed 

successfully. The absorption and desorption of protein action depends on after settling 

clear hydrolyze things and reveal new fiber areas attack. High PH (>10) and high 

electrolyte contented and impetus poison can serve to end the reaction by twisting the 

compound's sub-nuclear form.  

Comparative analysis of textile finishes for enhance anti pilling 35 



 

Late upgrades is concoction collecting has incited business things contain a 

predominance cellulase part. This ‘Mono-section' chemical is made from changed 

Humicola strain and are basically endoglucanase. 

4.8 Planning of Bio-cleaning of Garment: 

1. Added water in machine 

2. Added  non-ionic wetting agents 

3. PH 4.5 to 5.5 (acidic). 

4. Add oil. 

5. Add vestment in machine and power on machine for thirty minutes at 45 - 50 

0C  

6. Eliminate vestment from machine and diverge from the unwashed bit of dress 

with shows the effect of bio-polishing. 

7. bio-polishing alluring, increase temperature a little bit time 85 0C and keep 

temperature is ten minutes for deactivate the compound. 

8. Remove the liquid. 

9. Cold washing time 5 - 10 minutes took after hydro removal and flip dry. 

4.9 Enzymatic finishing advantages and disadvantages 

4.9.1 Advantages of enzymatic finishing process 

Following are the advantages of enzymatic finishing process: 

1. Fuzziness pads and pilling is removed.  

2. Physical staying is checked.  

3. Improve hand feel.  

4. Improve surface smoothness and a unique assistant look.  

5. Improve gleam.  

6. Surface loosening up.  

7. Increase flexibility and fragile handle with over definite things and mercerized 

fabric.  

8. Improve sew capacity.  

9. Fast washing, low pilling, and not resting being utilized.  
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10. Stonewashing sway deprived of pumice stone and dyestuff destroys the 

chemical.  

11. Bad quality, rested material surface (i.e.) typical second quality items is 

change over into dazzling, reflexive, sensitive, top high quality with fine, 

smooth surface appearance. 

4.9.2 Disadvantages of this Finishing process 

Following are the disadvantages of finishing process: 

a. Losing weight  

b. Losing quality 

Cellulases have been used on colossal scale an extensive period of time in 

prescription examination, sustenance science and diverse business endeavors.  
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Chapter 5Material and method 
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5. Enzymes use for bio polishing 

In this investigation rucolase ZEL, cellulose was selected to use in the bio-polishing 

treatments of the fabrics. Cellulase enzyme is an easy-to-use, fast-acting cellulase 

specially developed to improve Bio-Polishing in the textile industry.Field of 

application 

Biocatalyst for surface modification and softening as well as for obtaining washout 
effects. 
5.1.1 Properties 

Cellulase is a first class surface appearance and to remove the handle, repairs fluffy, 
pilled goods, remove micro fibrils and loose fibers through bio catalytic degradation 
obtains wash-out effects. 
 
5.1.2 Application 

Suitable for winch beck, jet and overflow dyeing machines as well as for paddle and 
drum dyeing machines. 
 
5.1.3 Application quantity 

Exhaust process 1.0%-2.0% 
5.1.4 Ionic character 

Uncharged. 
5.1.5 Form 

In liquid form 
 
 
5.1.6 Chemical 

Acid cellulase 
5.2 Fabric used 

When this examination initiated, the fabric used is 95 %cotton and 5% acrylic. 

Initially treatment and testing were applied in this fabric to check the effect of 

singeing, shearing and bio polishing on fabric physical properties like appearance and 

strength. The result from the initially testing shows that cellulase enzymes improve 

the fabric aesthetics properties while reduce the strength of the fabric.  
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5.3 Method 

Enzyme cellulose destruction is possible in reactive dyeing process. Here the shading 

process and bio-polishing will be affect the dyeing process. By this method lots of 

washes, cost, time, and energy can be save by this procedure. Then again, it should be 

seen that there is some decline in reactive dyeing process of responsive shading. This 

is in light of the fact that responsive shading is finished in acidic pH in the midst of 

bio-cleaning. Regardless, safety oriented measure is taken in the midst of 

development of pop blazing trash as responsive hues require dissolvable time for 

fixation. The fabric is finished objective already including pop red hot trash. It is 

watch the stable impetuses are suitable in this sort of one shower method.  
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Chapter 6Result and discussion 
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6.Testing and Analysis 

The going with test has been done to measure the properties of bio-polishing cotton 

sew fabric. 

a. Washing briskness. 

b. Abrasion resistance. 

c. Weight setback. 

d. Pilling. 

6.1 Effect of bio polishing 

Bio-polishing impacted various segments. Genuine ones compound, kind of fabric 

variable. Staggering technique methods which are control bio-polishing controlled by 

controlling the temperature, PH, time method, and material liquor ratio extent, 

concoction center is automatic fomentation. Find result of previously stated 

components of makers finished the bio-polishing after to clean ways.  

a. Keep M: L extent, PH and temperature reliable and change the 

centralization of compound.  

b. Keep temperature and PH reliable and change the material to liquor 

extent.  

c. Keep M: L extent reliable and changing the temperature.  

d. Keep temperature and M: L Ratio reliable and change the PH of course 

of action.  

e. Keep one of this parameter reliable and change the time portion of 

method.  

6.2 Effect of concentration 

Centralization of material is primary thought, whichimpactexecution of the bio-

polishing of the weaved fabric. These are particular sorts mixes open the business 

area. Each impetus has a perfect obsession, PH and temp range. The inventors used 

Rucalase ZEL, which are destructive stable cellulosic material. Contrast 

centralization of cellulase and keep substitute parameter, for instance, PH, temp, time 
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and material to liquor extent steady, inventors observedthe best bio-polishingcan 

become at the going with condition:  

• M:L Ratio : 1 : 10  

• Temp : 55 0C  

• Time: 50 minutes.  

• PH : 4 - 5  

Watch the effect of conc. of Enzyme in bio-polishing, makers treat  weave fabric with 

various unions cellulosic 129  of, 0.5%, 1%, 1.5%, 2%, 2.5%, 3% and 3.5%. Result 

became are portrayed in picture. 
Table 1: Effects of concentration  

Effects of concentration of enzyme on bio-polishing 

properties Result 

Concentration of enzyme 

 0.5% 1% 1.5% 2% 2.5% 3% 3.5% 

Weight loss % 0.36 0.77 0.88 1.46 2.09 2.12 2.07 

Abrasion(mm) 0.04 0.06 0.07 0.08 0.08 0.09 0.09 

Wash fastness 4-5 4-5 4-5 4-5 4-5 4-5 4-5 

Pilling rating 3 3 4 4 4 4 4 

 

In this Table, can be assumed that as union cellulosic material additions 0.5% to 

2.0%, weight diminishment augments in a general sense. Perfect rate weight lessening 

is gotten at 3% center. Increase in gathering of concoction causes a development in 

quality disaster. Fabric thickness is diminished with development in centralization of 

protein. From now on 3% gathering of protein is the perfect estimation.  

6.3 Effects of temperature 

Temp impacts execution of cellulase. Compound has a perfect temperature ranges 

where protein activity are generally great. In this manner its pivotal chooses the 

perfect temp. Increase temperature for protein activity quickly and compound 

movement come practically zero and the impetuses is for unrivaled deactivate at 70 
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0C. Low temp show diminishment accordingly speed does not deactivated impetus. 

These lines possible to use a low temp by a more augmented series. Activity of 

cellulosic 129 at 40 0C is simply half.  Moreover watch every 10 0C climb in temp 

combines activity of substance, the length of it is not deactivate.  

Observe the effect of temperature for bio-polishing process, the inventors treat weave 

fabric with the going with formula. 

Formula:  

 M:L Ratio : 1 : 10  

 Concentration : 3%  

 Time: 50 min.  

 PH : 4 - 5  

Table 2: Effects of temperature  

Effects of temperature on bio-polishing 

       properties Result 

Temperature 

temperature 40°C 45°C 50°C 55°C 

Weight loss % 0.75 1.03 1.45 2.56 

Abrasion(mm) 0.04 0.06 0.07 0.08 

Wash fastness 4-5 4-5 4-5 4-5 

Pilling rating 3 4 4 4 

 

The good result is obtained at temperature 550C. 

6.4 Effect of pH 

PHis moreover an essential segment affect the viability of bio-polishing. Particular 

kind of cellulase is best and worked at particular specific range of pH.  

Observe the effect of pH in bio-polishing process; the makers treat weaved fabric with 

3% cellulosic 129 at different PH, 3 - 4, 4 - 5, 5 - 6, 6 - 7 and 7 - 8. Results are given 

below. 
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Table 3: Effects of M: L ratio  
Effects of M:L ratio on bio-polishing 

       properties Result 

M:L Ratio 

M:L Ratio 1:5 1:10 1:15 1:20 

Weight loss % 1.06 1.12 0.62 0.51 

Abrasion(mm) 0.03 0.04 0.06 0.06 

Wash fastness 4-5 4-5 4 4 

Pilling rating 4 4 3 3 

 

Inventors watched the development of protein is most compelling at PH 5 - 5.5. In 

any case, perfect bio-polishing result is gained pH 4-5.  

6.5 Effect of M: L Ratio 

M: L ratio generously influences bio-cleaning. The liquor extent manufactures shows 

the conc. of cellulase decays, and fabric weight decrease. Debilitating impacts 

liberally enzyme development.  Watch the effect of M: L extent bio-polishing the 

inventors treat weave fabric 3% Cell fragile SO at numerous M: L extents, 1:5, 1:10, 

1:15 and 1:20.  

Formula:  
 Temp: 55 0C  

 Concentration : 3%  

 Time : 50 minutes  

 PH : 4 – 5  

At low M: L Ratio the fabric shows low pilling effect and at high M: L Ratio shows 

higher pilling effect. Along these lines, pilling rate keeps growing with extension of 

liquor extent.  

The good result is gotten at 1: 10 M: L Ratio.  
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6.6 Effect of time 

Observe the  effect of timeframe protein action on bio-polishing, makers treat sewthe 

fabric  3% Cell fragile 129 for numerous compasses , 30 min, 40 min, 50 min and 60 

min.  

Recipe:  

 Temp: 55 0C  

 Concentration: 3%  

 M: L Ratio : 1 : 10  

 PH: 4 - 5  

Best result is become at 50 min treatment time.  

6.7  Bio-polishing and dyeing process 

Enzymatic cellulose degradation is moreover possible in the midst of responsive 

shading. Here the shading process and also bio cleaning process impacted. In this 

process most important factors are time number of rinses and cost. In any case it must 

be seen that here is some diminishment shading yield of open shading. This because 

of responsive shading is done in acidic PH in the midst of bio-polishing. Nevertheless, 

preliminary measure is taken in the midst of development of pop slag as responsive 

hues require acid neutralizer condition for fixation. Fabric is made unbiased already 

including pop blazing remains. It is watched the impartial steady chemicals are more 

suitable for this kind of one shower action. 

6.8 Physical characteristic can be changed in light of bio 
polishing chemicals 

6.8.1 Quality 

Bio polishing get ready midway hydrolyses the cotton, which contrarily influences 

fabric quality equal. Fabric from brushed yarnprovidedthe best quality level. Fabric 

from brushed yarn provided the best qualities for unprocessed and enzymatic treat in 

three remarkable stages, instead of fabrics checked and open end yarn. Fabric test 

quality mishap complete by enzymatic treatment later pre-treatment or shading 

methods are same about in all kind of fabric [24], generally around 11%. In fabric test 
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protein treat twice after pretreatment composed with the shading frame, incident of 

quality around 25% ordinary, and the fabric test from brushed yarn show usually 

highly in yarn loss valued. 

6.8.2 Weight of fabric 

Later process of bio polishing procedure 1 to 5 percent setback in fabric bulk 

happened. Bulk decrease of treatment of fabric with enzyme test then pretreatment 

was to some degree high for those which were enzymatic-treated in wake of shading. 

The reason behind high number of technique stages, the higher measure of 

mechanical qualities and longtime process causes to elimination the pilling from the 

surface of fiber[25].Exactly the process bulk decrease stood out concurring from the 

yarn turning structure, fabric from check yarn took the most lifted worthwhile the 

open-end yarn had the slightest. Measure of weight lessening was happens later the 

twofold enzymatic action was through and through high.  

6.8.3 Shading Change 

K/S of compound treat checked yarn fabric looked to be high i.e. dark after compound 

get ready, in any case, K/S regard stays unaltered out and out with orientation to 

weight decrease for vat shaded fabric and fabric hued later cellulase action and 

prompt responsive hues. Because of fabrics pretreated with cellulases and a short time 

later hued, the decrease in the K/S values in the wake of washing less appeared 

differently in relation to raw fabric, especially after 20-30 washing cycle.  

6.8.4 Dimensional Stability 

Hydrolyze cellulose particle in different areas of cotton fiber change the dimensional 

quality of fabric that depend influenced single shirt inter locked and weaving 

structure. Having high amount of cellulosic action the fabric show control process of 

shrinkage diverged from CBHrich and total dirty cellulase. While control test result 

around 3% shrinkage, substance solutions come to fruition amount of shrinkage which 

acceptable that is 0.1 to 0.5 percent. Dimensional persistence now more increases the 

amount of wash with EG-rich chemical diverged from whole cellulosic material 

EGand after number of 10 washes the chemical protein the treatment fabric display 

the less that 80 percent shrinkage self-ruling core interest [26].  
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6.8.5 Absorbency 

The most important thing is water in textile industry mostly water support properties 

of fabric, later bio polishing isbalanced to the control fabric, more controlled the 

fabric advancement and parameters. The cellulase treat fabric show the higher 

imperativeness dispersal below wet conditions ,recommending they might proposal 

perhaps overwhelming warm ease execution under hot damp condition. Water support 

breaking point of cotton and cotton augmentations of 24-28% to a portion of the littler 

scale fibril and exterior peeling power. As protein hydrolyze evacuates open ill-

defined bits in different reasons in the midst of hydrolyze, adsorption of moistness 

diminishments with action of time. Wet ability of fabric after bio polishing reduces 

and weight of fabric after bio polishing remains average. 
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6.9 Conclusion 

In the textile industry, pilling on the surface of fabrics is most important factor. It is 

necessary to remove it. There are number of techniques used to remove protruding 

fibers from the surface of the fabric and improve the quality of the fabric. We used 

singeing, shearing and bio-polishing treatment to avoid pilling. We perform different 

experiments and compared each other and got better results by bio-polishing 

experiments. Application of these techniques, this results in increased wet ability, 

better dyeing characteristics, improved reflection, a smoother surface, better clarity in 

printing, and improved visibility of the fabric structure. Singeing is a process to 

remove protruding fibers from the surface of the fabric with the help of heat. When 

singeing of a fabric is done in order to obtain a clean fabric surface which allows the 

structure of the fabric to be clearly seen. Shearing also remove protruding fiber from 

the surface of fabric with the help of blade. Bio-polishing is a chemical treatment 

process to remove pilling effect from thesurface of the fabric with the help of 

enzymes. Rucolase ZEL cellulase were used for bio polishing treatment and get better 

result by this treatment as compare to other treatment like singeing and shearing. 

Obtained best result by bio-polishing treatment under controlled condition. 

 The conditions are as follows: 

• The better result is got at 3% concentration of ruclase. 

• 1:10 M: L ratio shows the better result. 

• The pH range from 4 - 5, enzyme shows great action. 

• The best result is obtain at temperature 55°C. 

• Mechanical stirring supports enzyme action. 

• Shade of fabric is increased when enzyme treatment. 

• Protruding fibers decreases with treatment of bio-polishing. 
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