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ABSTRACT:

In recent years, special attention has been paid to the application of biotechnology in textile industries. An interdiscipline between natural science and engineering science, textile biotechnology has much effect on textile industry.This paper summarizes current developments and highlights areas where biotechnology might play an increasingly important role in  textile industry The use of enzymes in textile industry is one of the most rapidly growing field in industrial enzymology. The enzymes used in the textile field are amylases, catalase, and laccase which are used to removing the starch, degrading excess hydrogen peroxide, bleaching textiles and degrading lignin. The high specificity of enzymes can be exploited for the design of smart materials .
The use of enzymes in the textile chemical processing is rapidly gaining globally recognition because of their non-toxic and eco-friendly characteristics with the increasing important requirements for textile manufactures to reduce pollution in textile production. The application of cellulases for Denim finishing and lactases for decolourization of textile effluents and textile bleaching are the most recent commercial advances. The use of enzyme technology is attractive because enzymes are highly specific and efficient, and work under mild conditions.
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INTRODUCTION TO DENIM
Denim is the universal fashion fabric
· Denim  has  taken  its  name  from  nimes.
· Denim-one of the world’s oldest fabric-is most commonly associated with jeans. Today denim jeans is one of the most popular clothing items, which are loved by many people around the world.

DENIM FINISHES
· Today's incredible range of denim finishes owns a lot to biocatalysts, notably enzymes. Various denim treatment applications like stone washing, bio stonewashing & bio bleaching currently use of enzymes .
·  It helps to improve the fabric finishes. Various items of denim like pant shirt, skirt, belt, caps etc…are available in the market. To give distressed denim look, many types of finishes given to denim fabric

TYPES OF DENIM FINISHES:
1)STONE WASH:
) Pumice stone usage in stone wash:
In stone washing the worn-out look is given purposely. The fabric is washed along with pumice stones.
The stones and denim are spun together in large industrial washing machines. The longer they are spun together lighter the color of the fabric with better contrasts would result.  

PERLITE-STONE WASH
A newest process of stone washing has been found by a series of laboratory testing - perlite. Perlite is the form of naturally occurring silicon rock. 
It does the same function of stone washing as stones. Perlite treatment reduces the rate of harm caused to large washing machines by pumice stones and give the denim better supple and softer finish.
ALTERNATE TO PUMIC STONES
· To overcome the shortcoming of pumice stones, synthetic stones have been developed.
· These are made of abrasive material such as silicate, plastic, rubber or Portland cement.

ENZYME WASH
· Cellulase enzymes are natural proteins used in denim garment processing to get stone wash look on to the denim garment without using stones or by reducing the use of pumice stones.
· Cellulase attacks primarily on the surface of the cellulose fiber, leaving the interior of the fiber as it is, by removing the indigo present in the surface layer of fibre.

Desizing Treatment 
· Denim trousers were desized using detergent, desizing agent and soda ash. 

Enzyme (Cellulase) Treatment
· Desized trousers were treated using cellulase enzyme. This process was conducted in liquor containing acetic acid (1g/l) at pH 5.5 and material to liquor ratio of 1:30.

· The enzyme treatment was carried out at different concentrations of Genzyme SL (0.5 - 3.5%), temperatures (40 - 70°C) and treatment time (20 - 60 min). After desired time the temperature was raised to 90°C for 1 min to stop enzyme action.
· Cellulase  enzymes  are  natural  proteins  which  are  used.
· It  attacks  on  1,4-beta-glucoside  bond  of  cellulose  molecule.

BIO STONE WASHING WITH CELLULASE
· Cellulase works by loosening the indigo dye on the denim in the process know as ‘biostonewashing’. 
· A small dose of enzyme can replace several kilograms of pumice stones.
· It is now possible to fade denim to a greater degree without running the risk of damaging the garment. 
· The use of less pumice stones results in less damage to garment and machine, and less pumice dust in the laundry environment

[bookmark: _GoBack]Cellulase enzyme is classified in to two:
1)acidcellulase.
2)neutralcellulase.

ACID  CELLULASE:
· Acid enzyme colour is slightly brown. 
· pH range is 4.5 to 5.5 
· Temperature -40°c -55°c. 
· Time required 25 mts to 50 mts.
· Enzyme affects come within short time. 
· Staining/Bleeding occurs more in garments. 
· Production high. 

Neutral  cellulase
· Enzyme is slightly white powder form. 
· pH range is 6 to 7. 
· Temperature -40°c -60°c. 
· Time required 40 to 70 mts.
· Enzyme affects come slowly. 
· Less staining/bleeding on garments. 
· With pumic stone comes good affect/abrasion on garments. 
· In dark shade enzyme affect comes good. 

E-bleaching  concept  for  denim:

· Bleaching  with  sulphiric  acid  derivatives  and  recently  with  laccase(enzyme)
· Technology  in  based  on  a  laccase(a  redox  enzyme  using  molecule oxygen  as  electron  acceptor)
· And  mediator.
· Eg.denilite(enzyme+ppt)

· An engineered component enzyme, is
the first cold cellulase in the market that works
effectively at low temperatures and provides high contrast finish. 
· The optimal temperature range of the
enzyme is 40 to 45°C, which is significantly lower
than that of other cellulases, thereby resulting in
energy savings for processors. 

Discoloration  produced  is  usually  more  apparent  depending :
· On  strength  of  the  bleach  liquor
· On  bleach  liquor  quantity
· On  temperature  and 
· On  treatment  time
DRAWBACK:
           Harmful  to  human  health  and  causes  corrosion  to  stainless  steel.


Denim  washing  process(medium  shade)
The enzyme washing process of batch of 60 kgs denim men's long pants (Trouser) are described below:-

First Step:Desizing
1. Lot weight ............ 60 kg denim long pant. 
2. Add water @ L : R = 1 : 9 ....540 Litre
3. Machine Running. 
4. Temperature…60°c. 
5. Add Desizing agent @ 0.6 gm / litre .. 324 gm. 
6. Add Detergent @ 0.8 gm / litre.....432 gm. 
7. Time...10--20 mts.
8. Drop the liquor. 
9. Wash 1 time by cold water. 

Second Step:Enzyme
1. Add water  L : R = 1 : 8 ...... 450 Litre
2. Temperature.......45°c. 
3. Add Acetic Acid  0.6 gm / litre ...... 270 gm. 
4. Add Anti back staining @ 0.6 gm / litre... 270 gm. 
5. Add Acid Enzyme @ 2.00 gm / litre ...... 900 gm. 
6. Time ..... (Depend upon the shade )...40--60 mts.
7. Increase temperature to 90°c and run 1 minute (enzyme killing). 
8. Drain the bath. 
9. Rinse Twice, each 3 minutes. 



Third Step:Softening
1. Add water @ L : R = 1 : 8 ..................... 450 Litre. 
2. Add Acetic Acid @ 0.6 gm / litre ............ 270 gm. 
3. Cationic Softner @ 1 gm / litre.............. 450 gm. 
4. Temperature...............Cold. 
5. Time .............. 15 to 20 mts.
6. Drain the bath. 

Fourth Step: Hydroextractor Machine 
Then they are sent to hydro extractor machine to remove excess water from the washed garments. 

Fifth Step:Drying Machine 
1. Load 60 kg garments to gas dryer. 
2. Temperature set -75°c to 85°c. 
3. Run about 40 mts.
4. After then run 10 mts in cold dryer. 

Advantage of Enzyme Washing:
· Soft handle and attractive clean appearance is obtained without severe damage to the surface of yarn. 

· Better feel to touch and increased  luster. 
· Prevents tendency of pilling after relatively short period of wear. 
· Can be applied on cellulose and its blend. 
· More reproducible effect can be obtained
· It allows more loading of the garment into machines. 
· Environmental friendly treatment. 
· Less damage to seam edges and badges. 
· Use of softener can be avoided or minimised. 
· Due to absence of stone, labour intensive operation of stone removal is not required.
· Puckering effect can also be obtained. 



