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ABSTRACT:

This paper aims to provide the latest informationd@velopments & applications of biotechnology imsh

sector of textile. Textile finishing is one of theain sectors of textile which have always been $edun terms
of advancements due to its versatility, high & fimeal value addition aspects. Bio-technology islaeing all

harsh chemicals from wet processing of textilerdfare, term “Revolution” is used which seems mturcie &

sustainable in near future.
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INTRODUCTION

Contrary to its name, biotechnology is not a sngichnology. Rather it is a group of technologies share
two (common) characteristics -- working with livirgglls and their molecules and having a wide raofe
practice uses that can improve our lives. Biotetdmo can be broadly defined as "using organismsheir
products for commercial purposes.” As such, (tran#l) biotechnology has been practices since #wgnning

of records history. (It has been used to :) bakadbrbrew alcoholic beverages, and breed food @ogemestic
animals (2). But recent developments in moleculmogy have given biotechnology new meaning, new
prominence, and new potential. It is (modern) hibtwlogy that has captured the attention of thelipub
Modern biotechnology can have a dramatic effectthe world economy and society (3). One example of
modern biotechnology is genetic engineering. Gereztgineering is the process of transferring irtliad genes
between organisms or modifying the genes in anmisgato remove or add a desired trait or charastteriT his
paper deals with the application of modern biotebbgy in textile industries.

Unique genetic engineering methods to create mawuseful fiber modifying enzymes. Most of our emey
products are made with genetically engineered dsgan This gives our customers the best economy and
functionality possible. American industry spendiidsis of dollars annually on technology systemsrtanage
waste and capture pollution emissions. Industriabtezhnology--the use of genetically enhanced
microorganisms (GEMs) and enzymes--offers a newefbsctive way to prevent the creation of pollutio the

first place. Among the report's findings * Biotedhwgy process changes in the textile finishing aectn
reduce water usage by about 17% to 18%. Textills mi&y potentially reduce water consumption by ashras
30% to 50% through the use of biotechnology. (Wagtoin report on biotechnology 2004)

The use of enzymes in the textile chemical proogss rapidly gaining globally recognition becaudetheir
non-toxic and eco-friendly characteristics with thereasingly important requirements for textilenmacturers
to reduce pollution in textile production. Enzymssurces, activity, specificity, reaction, mechaniamd
thermodynamics, function of textile processing withzymes, major enzymatic applications in textilet w
processing and promising areas of enzyme applitaiio textile processing... The need is to providetextile
technologist with an understanding of enzymes heit tise with textile materials.

ENZYMES:

Enzymes are generally globular proteins and likeeoproteins consist of long linear chains of anacals that
fold to produce a three-dimensional product. Eacigue amino acid sequence produces a specifictgtayc
which has unique properties. Individual proteininohanay sometimes group together to form a pratemplex.
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BIO CATALYST:

Enzymes are biocatalysts, and by their mere presem without being consumed in the process, eegyan
speed up chemical processes that would otherwiseeaty slowly. After the reaction is complete, #rezyme is
released again, ready to start another reactiorst Miothe biocatalyst has limited stability and oaeperiod of
time they lose their activity and are not stablaiagUsually most enzymes are used only once aschaied
after their catalytic action.

Enzymes differ from chemical catalystsin several important ways
1. Enzyme-catalyzed reactions are at least severaromf magnitude faster than chemically-catalyzed

reactions. When compared to the corresponding alysatd reactions, enzymes typically enhance the
rates by 10to 10° times.

2. Enzymes have far greater reaction specificity ttlaemically-catalysed reactions and they rarely form
byproducts.

3. Enzymes catalyse reactions under comparatively reédtion conditions, such as temperatures below
100°C, atmospheric pressure and pH around ne@uaadversely, high temperatures and pressures and
extremes of pH are often necessary in chemicalysiga

ENZYMESMARKET:

The industrial enzyme market is divided into thapglication segments:

technical enzymes, food enzymes and animal feegineez The following chart shows the global enzyme
markets by application sectors, through 2009.
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BIO-POLISHING & HANDLE MODIFIER

Bio-polishing is the controlled hydrolysis of adbise fiber to modify the fabric in way that redube pilling

tendency and increased the softness of the fimgsfabric. The bio-polishing is usually applied undeidic
condition (ph 4.5-5.5) at 50 C and just aftertleaching process and before dyeing. The procesbeapplied
after dyeing but due that is unacceptable to theetduse this is not preferred.

Enzyme use for Bio-polishing of cellulosic fibers:

Bio-polishing is a biological process in which thellulase acts on the surface of the fabric. Theyee
molecule is more than a thousand times larger ¢ghamater molecule and is therefore too large to patethe
interior of a cotton fiber. Thus only cellulosibér are affected near the surface. In the reactiona|l fibrils
protruding from the cotton fiber surface are weakknThey then easily break off from the surfacekin@mit
much smoother than before. The smoothing effect $mgeral benefits: The fiber will have a lesser
predisposition towards forming pills and will cogsently have a clearer surface structure contaitdsg fuzz.
These changes in the fabric’s appearance are &stipd because the Cellulase treatment actuallyifresdhe
fiber itself, rather than just a coating on theface. Since it is a cellulase, it will function ah cotton substrates
such as viscose, flax and ramie, as well as pdrisired fibers and yarns.Mega Pacific Technologg ha
developed a wide variety of bio-polishing enzymbattcan function as both stonewash enzymes and bio-
polishing enzymes in various strengths of concépntra. We also developed various bio-polishing emnzy
which maintain good color retention with minimall@oloss.Cotton and other natural and man-madeilosic
fibres can be improved by an enzymatic treatmelteat®io-Polishing. The main advantage of Bio-Pllig) is
the prevention of pilling. Cellulases hydrolyse thierofibrils (hairs or fuzz) protruding from thergace of yarn
because they are most susceptible to enzymatickaffdis weakens the microfibrils, which tend t@dk off
from the main body of the fibre and leave a smaoyfaen surface. A ball of fuzz is called a 'pilt' the textile
trade. These pills can present a serious qualibblpm since they result in an unattractive, knd#bric
appearance. After Bio-Polishing, the fabric showsiech lower pilling tendency. Other benefits of oaimg
fuzz are a softer, smoother feel and superior e¢dboightness. Unlike conventional softeners, whiehd to be
washed out and often result in a greasy feel, dfimesss-enhancing effects of Bio-Polishing are wasbf and
non-greasy. AETL'Sebrite series is much effective to impart pill proof biopolishirmn woven and knit cotton
fabric and garments. Sebrite also gives high catantion.

For cotton fabrics, the use @&o-Polishing is optional for upgrading the fabric. However, 8tolishing is
almost essential for the new polynosic fibre lyb¢tle leading make is known by the trade name &®ic
Lyocell is made from wood pulp and is characteribgda tendency to fibrillate easily when wet. Imple
terms, fibrils on the surface of the fibre peel lfthey are not removed, finished garments madé Wiocell
will end up covered in pills. This is the reasonywiocell fabric is treated with cellulases durifigishing.
Cellulases also enhance the attractive, silky appea of lyocell. Lyocell was invented in 1991 bgu@taulds
Fibres (now Acordis, part of Akzo Nobel) and at tivae was the first new man-made fibre for 30 years
Addcool series is best suitable for biopolishing of lyo@lit works at pH 5.5 — 6.0 and temperature 38 6@,
causing less damage to fabric and high qualitgfies.

Advantages of bio polishing:

* Removes the protruding fibers from the surface
¢ No Pilling

* Provides a smooth and clean look

* Impart a soft feel to the fabric.

e Environmental friendly process
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APPLICATION TECHNIQUES:

Novozyme's latest product, cellusoft SR, is an easyse celluslase specially developed to imprBia
polishing in the textile industry.

Cellusoft CR gave the possibility of applying Biolighing before or after dyeing. Due to its broddppofile(5-
8), you can work under different process conditiorachieve similar Bio-polishing effects. Additidlya you
can combine Bio-polishing process with other precesch as bleaching clean-up and bio-scouring dst c
optimization.

BENEFITS:

Cellusoft CR gave the typical benefits offered Issic acid cellulose’s for the Bio- polishing pess and also
has several advantages over other cellulases andheet.

» Good color retention and less cross-staining.
« Can be applied in final sopping baths.
* No need to adjust ph.
e Can be used just as effectively before dyeing
e Maintain higher tensile strength.
» Good Bio-polishing repeatability due to robustness.
* More forgiving in the event of ph variance.
* Negative effect of core alkali minimized.
» Can combined with other enzyme process like Biaigog, bleach clean-up, desizing (toweling).
* Less weight loss .
* Less lint formation.
USAGE:

The Bio-polishing process ensures that loose filmethe fabric is dislodged for optimum result.dttherefore
important that equipment with high agitation is dig® remove the loose fiber from the fabric. Su@ab
equipment includes jet dyeing machine as well agags fabric tumbler.

PRODUCT | TEMP| PH DOSAGE APPLICATION

CONTINEOUS | PAD-BATCH| EXHAUST.JET,WINCH

Cellu soft R| 40-55| 5-§ 0.5-2.09 NR NR ++

NR- not recommended
++- very good

+/-- suitable in certain circumstances
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APPLICATION PROCESSTYPE

Bio-polishing can be applied at various stagesrotg@ssing and at different liquor ratio. the mostommon
practice is to apply Bio-polishing before or aftiyeing

BIOPOLISHING AND HANDLE MODIFICATION OF WOOL :

Wool:

Wool is a complex natural fiber composed mainlypobteins (97%) and lipids (1%). One of the intiins
properties of wool, that is peculiar to wool onig, its tendency to felting and shrinkage. Undertaier
conditions, such as moisture, heat and mechanjiation, wool shrinks, basically due to its morfdgical and
scale structure. There are two kinds of shrinkafgeaml relaxation shrinkage and felting shrinkaBelaxation
shrinkage describes the shrinkage which appeaisgiproduction when fabrics are subjected to maréess
strong mechanical tensions in warp or in weft diogc In finished garments these tensions canlstilpresent
either completely or partially. Felting shrinkagesdribes the shrinkage of garments due to thendetif wool
fibres.

Chlorination is a commonly used process to motliy scales of wool fibres with the purpose of pdaw)
resistance to felting and shrinkage. There haven beany attempts to replace this chlorine processaiy
environmental friendly enzymatic process that wasildilarly degrade the scales (No#eal. 1996; Heine and
Hocker 1995; Silva and Cavaco-Paulo2003; Coetet. 2004). However, despite proteases are large mielec
their attack is not only limited to the scales, siag unacceptable weight and strength loss to itired. It is
believed that if the proteases are chemically niedliin order to

increase their molecular weight, their attack wdwddrestricted only to the surface

of the fibres, thus removing the cuticle.

Enzyme used for finishing of wool:

Protease enzyme are wused for wool bio polishingteBse enzyme breaks down proteins. It conducts
proteolysis, that is, begins protein catabolisnhigrolysis of the peptide bonds that link aminadadbgether in

the polypeptide chain forming the protein. Protsaserk best in acidic conditions. Proteases, alsonha as
proteinases or proteolytic enzymes occur natuiiallgll organisms and belong to hydrolase classnafymes,
classified based on the source from which it igaeted, optimum temperature of activity. Proteguesisely

act on peptide bonds formed by specific amino atdsydrolyze them. As a result of the combinecefiof
surfactants and enzymes, stubborn stains can ba/ezhirom fibres.

In 1995 enzymes were also introduced for Bie-Polishing of wool. Wool is made of protein and so this

treatment features a protease that modifies thdfivmes. 'Facing up' is the trade term for the linéf up of the
surface of wool garments by abrasive action dudgging. Enzymatic treatment reduces facing up, whic
significantly improves the pilling performance adrgnents and increases softnddteases or Sebrite WDE

of AETL are also used to treat silk. Threads of raw sillstibe degummed to remove sericin, a proteinaceous
substance that covers the silk fibre. Traditionallggumming is performed in an alkaline solutiomtaming
soap. This is a harsh treatment because the ftbedf,ithe fibrin, is also attacked. However, thee wf
proteolytic enzymes is a better method becauserdgmmpve the sericin without attacking the fibrirests with
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high concentrations of enzymes show that thereifibte damage and the silk threads are stronger tith
traditional treatments

bhl080720

On this fiber of bio-polished wool, the scales smgoothed by the enzyme treatment and shrinkageiepted.
Another aspect of the bio-polishing treatment is #nzyme removes projecting fiber ends from then yar
fabric surface, thereby contributing to the "itehe™ quality. Credit: Jan Cardamone, USDA/ARS

Fireproof Wool Clothing OffersProtection Against Fire Related Injuries

Earlier army had created the "biopolished" woot tisaboth machine-washable and itch-free. Now, ‘tkivag
with visiting scientist Anand Kanchagar, Cardamanproved the flame retardancy of the biopolisheMay
treating it with a heat-resistant polymer that tabfe, easy to process and highly tolerant of extre
temperatures. Early tests have shown that the tgitmehavior of the polymer-treated ARS wool compdeea
50/50 blend of wool with Nomex, the fabric currgntlused in protective firefighting gear."
Synthetic materials can stick on to the wound, wherwool turns to ash. This makes it an ideal ehfwc the
troops and firefighters. Biopolished wool aims taka the attire much safer. Currently they are bollating
with interested companies to enhance its virtues

The advantages bio polishing of wool :
* Smooth & harsh free
+ Handle modified become soft
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e Preventing felting of wool fibers
e More comfortable
DENIM_FINISHING:

Denim bleach effect :

Tradition chemical process: Denim Bleach is a process that can be used tmlakize indigo from deninin
this process a strong oxidative bleaching agenh sigcsodium hypochlorite or KMnO4 is added durihg t
washing with or without stone addition. Discolooatiproduced is usually more apparent dependingrength

of the bleacHiquor quantity, temperature and treatment timas Ipreferable to have strong bleach with short
treatment time. Care should be taken for the bledaoods so that they should be adequately antezhlor
after washed with peroxide to minimize yellowingatdrials should be carefully sorted before proogsébr
color uniformity.

LIMITATIONS:

Process is difficult to control i.e. difficult t@ach the same level of bleaching in repeated Men desired
level of bleaching reached the time span availéblstop the bleaching is very narrow. Due to hagskrof
chemical, it may cause damage to cellulose regultinsevere strength losses and/or breaks or pshat the
seam, pocket, etc.

. Harmful to human health and causes corrosiordialsss steel.

e Required antichlor treatment.

e Problem of yellowing is very frequent due to residehlorine.

e Chlorinated organic substances occur as abundadtgts in bleaching, and
e Pass into the effluent where they cause severeamaental pollution

ENZYMATIC BLEACHING EFFECT ON DENIM :

Laccase is the newest enzyme class to be inteadinto denim finishing. Laccases are multi-coppddases

that catalyze the oxidation of a wide range of mi&nincluding indigo, under simultaneous reductidroxygen
to water. Laccases alone are not effective in ae@dhg indigo on denim and require a mediator, chhi
mediates electron transfer from indigo to molecobaygen. Since the laccase and mediator only degratigo,
without affecting the weft yarns, the resultingigim exhibits unique wash-down of denim.
Conventional hypochlorite bleaching of denim isaghefast and efficient, but harsh to the environnzerd the
denim. However, laccase and mediator bleach caiobe under mild condition and is much simpler totoa.
Since the bleaching action is specific to phenahglexes, it is especially useful for stretch denimithout
affecting its elasticity, unlike traditional hypdofite bleach, which has a damaging effect on efastic yarn.
The laccase and mediator can be alternatively fsedbrasion enhancement by further brighteningthg
denim after cellulase treatment.

On theHorizon

Denim clothing continues to reinvent itself througarious fabrications, finishes, and embellishmethizst
enhance its consumer appeal. Its continued ambrizopularity has opened new worlds of possibiidy its

98



Chemistry and Materials Research www.iiste.org
ISSN 22243224 (Print) ISSN 2225956 (Online) lL,i,!
Vol.6 No.2, 2014 IIS E

uses, and denim is finding its way into home fashlmeing used in upholstery, decorative pillowantarters,
window treatments, slipcovers for furniture or eviea tabletop.

The majority of denim fabric finishing with enzymisscurrently done in a batchwise process to aehfaded
effects and soft feel. However, it might be possitd treat denim fabric in a continuous-procesgeaim the
future, if advances in biotechnology enable sc#sitio create extremely fast-acting and robustileslés, and if
machine manufacturers can build special continuange equipment with greater mechanical action. Gitta

of such an enzyme and process will further enabée textile industry to expand towards a much higher
throughput and a more sustainable process by stwieg energy and water consumption.

As environmentally friendly processes consume &ssrgy and raw materials and markedly reduce on eve
eliminate waste, the challenge to biotechnologioiprovide tools that will enable to achieve thgsals and
thus ensure great industrial sustainability.

New Laccase enzyme based bleaching technique @felgt@the indigo and natural raw white of weft ryas
retained, giving the woven fabric a darker shad@ckvis not

implicitly achieved with hypochlorite bleaching. &Iproduct is so specialised on indigo that it do&sattack
any other dyes. Laccases open up the door to bleami containing denim without loosing the stréngf the
fabric. In case of hypochlorite bleaching Lycra toming product affects adversely by loosing thar tand
tensile strength. Finally the process is based mayrae so no risk of environmental pollution and nifad
effluent discharge. This is a new tool in denimgessing that will enable the denim finisher to tremnumber
of new fashions and look — distinctly differentrirdahe finish of traditionally bleached denim

Amylase H Collulase N LACCAS N
AM
Amudo (boz zima) H L i "
17 1 — - E r
"h"?""?'_”' ey ” "N | o)
Nasaausd iV wealluee o g
\ CELLULOSIC FIBERS <~
\ (COTTOM)
Catlulosa (cofons)
\ INDiGO OYE & -:
Colom indaco : ‘

Benefits

Den Bleach is an extremely versatile tool for definishing as it can be used in a number of apfibns. As
Den Bleach acts directly on the dyestuff, it enalddenim finishing with minimum strength loss. Thi®ocess
offers a number of unique feature and advantagesather decolonization technologies, ranging fisafety in
handing to superior garment quality and processrabn

e Denim finishing with minimum strength loss

e Grey shade change, creation of new looks, newdashtand new finishes

e Clean-up of back staining and improved garmentrasht

» Reproducible performance and ease of use

» Stone-free processing. Enhanced denim abrasiomwiay Avery fast process.

» ldeal for processing light weight chambray fabacsl stretch garments

» Creation of super-abraded finishes with minimurersgth loss

» Safe handling and operation

Usage
Application / processtype
DeniLite Il S is used when the following are sought
» Creation of new looks. Fashions and finishes
« Enhanced denim abrasion, allowing a very fast m®ece
»  Denim finishing with optimum fabric strength retiem
» An easily controllable and reproducible dye decidation process
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Recommended process condition are:

Liquor/garment ratio................ 4:1-20:1 (optimum 5:1-:00
Treatment time................cc....e. 10-30 min

PH. oo 4.0-55
Temperature...........ccovveveeevennnnn. 60-70 C (140-158 F)
Afterwash................oooe, Rinse (preferably hot witbap)

The enzyme treatment should be completed with etigh detergent wash-off. For

Complete inactivation, run for 15 minutes with &/2sodium carbonate (pH.10) at 80 c(176F).

Safety, handling and storage

Safety, handling and storage guidelines are praividgiénh all products.

BIO STONE WASH FINISH OF DENIM :

Stonewashing added a new dimension to denim gasmethe late 1970s: the process enabled artifagaing
of denim garments which imparted a fashionably dgell. As the name 'stonewashing' implies, the daas

were washed with pumice stones to achieve a fauld |

Due to the disadvantages of using pumice stone$, s
¢ machine damage.

« blocking of the drainage system.
« difficulty in removing pumice-stone residues.

e excessive damage to garment hems and seams.

« large amount of stone required for small batch.

So the alternative methods for stonewashing weveldped. Cellulase enzymes were introduced in 8894 as
a denim-washing, aid to achieve a faded and abriddsimilar to that provided by pumice stonesll@ase

works by loosening the indigo dye on the denim pr@cess know as 'biostonewashing'. A small dosmpyme
can replace several kilograms of pumice stones.

Biostonewashing has opened up new possibilitieslénim finishing by increasing the variety of fingsh
available. For example, it is now possible to fddaim to a greater degree without running the eisttamaging
the garment. Productivity can also be increasedumxlaundry machines contain fewer stones oramestand
more garments. The use of less pumice stone raaulkss damage to garment and machine, and lesgeu
dust in the laundry environment.
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A range of cellulases for denim finishing, eachhwits own unique properties, is available in thakea These
can be used either alone or in combination with ipenstones in order to obtain a specific look. Aeal
biostone wash enzyme would possess high abrasivéa¢the ability to remove indigo from denim) all as
low backstaining (the redeposition of indigo) wibhver fabric strength loss.

Cellulases have been used for the past twenty yemadgsit is estimated that approximately 80% of deni
garments are processed in this way. Cellulasesrargmes that are specific for the hydrolysis of beéa-1, 4
glucose linkage of cellulose. The reaction mecharo$ the naturally occurring cellulase enzymes elutose
is very complicated and several different enzymesdoglucanases, cellobiohydrolases and beta-gtlases —
are synergistically involved in the chain of rean needed to break down cellulose into glucose.fifét type
of cellulases introduced to market was derived ftbenTrichoderma family, a fungus with the longaistory of
cellulase research The second phase in the, deweldpof cellulase was the introduction of produxsed on
another fungus called Humicola insolens. Theselleales soon became known as the neutral cellulasebey
could work in a more neutral pH environment. A speéeature of the neutral cellulases is their igbito
provide the stonewashed look with minimal indigdeposition during the treatment. Thus the jeansahdr
denim garments would have a higher contrast betwdéte and blue yarns, and the inside pockets disas¢he
leather labels would not be stained with indigowdwger, the reaction time of this enzyme is slow @adise
requires a longer processing time.

Since then, much progress has been made in théogevent of cellulase compositions, which are custechto
achieve specific applications. Research and dewsop activities have been focused on a new geperati
cellulase enzymes whose composition has been @ltereugh genetic engineering to provide higheasion
contrast, reduced backstaining, improved fabriergjth retention and broadened operating pH andasahpe
ranges. The development of modern biotechnologyditbnew tools for scientists to create new, bedulase
products for textile applications. IndiAge® Supebefiencor International) are the examples of genetic
engineered cellulase with improved features.

IndiAge Super, an engineered component enzymaégiéinst cold cellulase in the market that workieetively
at low temperatures and provides high contrasstiinThe optimal temperature range of the enzyn#0iso
45°C, which is significantly lower than that of ethcellulases, thereby resulting in energy savifas
processors. Also, the cold cellulase can be usé@b elastic denim fabric, which might be susitdpto fabric
damage by conventional cellulase treatment at higtecessing temperature

APPLICATION TECHNIQUES
VALUMAX A 376

Valumax A 376 is a fully formulated, ready-to-useutral cellulose product with superior anti-batkining
agent for denim abrasion.

BENEFITS:

Valumax A 376 is a high-per formation. Ready-to-us#lulose for the abrasion of denim(stone washitig}
produce allows new shades and finishing to be edeand cost-effectively in an environmentallyridéy way.

Valumax A 376 is recommended when the following swught.

« High color contrast finish

* Low degree of indigo back staining

e Optimum strength retention

« High degree of reproducibility and reliability
* Maximized fabric strength retention

e Improved wash look or creation of new looks
e Easy handling

* Cost —effectiveness

PERFORMANCE:

Valumax A376 performs best under the following dition

Ph Temperature

Valumax A376 6.0-7.5 45-60 c
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APPLICATION/PROCESS TYPE:

Valumax A376 is a fully formulated. Ready-to-usaitral cellulose product that needs no futer aanés .it is
formulated with anti-redeposit ion agent to ensmi@imal bake staining and is buffered with a pha@ph
buffering system aimed at maintaining 6.0-7.5 dyirvashing.

RECOMMENDED PROCESS CONDITION ARE:

Equipment------------------- wash extractor or belrr

Dosage 1-2% o.w.0.g

Liquor/garment ratio----- 8:1-15:1

Temperature--------------- 45-60 C
Treatment time----------- 45-90min
Ph 6.0-7.5

The enzyme treatment should be completed with tigitraletergent wash off. for complete inactivatiam for
15min with 1-2g/l sodium carbonate(ph> 10) at 8QT4F)

Valumax A 838

Valumax A 838 is a fully formulated, ready-to-useutral cellulose product with superior anti-baakgting for
denim abrasion in cold-temperature washing.

Benefits

Valumax A 838 is a high-performance for denim alm@salso known as stonewashing. New shades and
finishes can be created easily and cost effectireln environmentally friendly way with this unig@nzyme
solution.

Valumax A 838 offers the following benefits:

« High colour contrast finish
« Low degree of indigo back staining
e Optimum strength retention
* High degree of reproducibility and reliability
* Maximized fabric strength retention
e Improved wash look
e Creation of new looks
e [Easyto handle
» Cost-effective
Performance

Valumax A 838 performs optimally under the folloginonditions:

pH temperature

Valumax A 838 6.5-75 25-35C

Usage

Application / processtype

Valumax A 838 is a fully formulated, ready-to-usegme solution for denim abrasion.

It is a stand-alone solution that does not haveetased with other products.

Valumax A 838 is formulated with anti-redepsoitiagents to ensure minimal

Backstaning and has a phosphate buffering systatmthintains the pH in the range 6 to 8 during wash
Recommended process conditions are:

Valumax A 838 dosage............ 1-2% o0.w.0.Q.
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Liquor/garment ratio............... 8:1-15:1

Treatmenttime....................... 60-90 min

Temperature...........ccocvevneennn. 25-35C

PH. o 6.5-7.5

It is recommended that the enzyme treatment be tethwith a thorough detergent was-off. For corntaple
inactivation, the wash cycle should run for 15 nésuwith 1-2 g/l sodium carbonate (pH > 10) at §0T6F).
Safety, handling and storage

Safety, handling and storage guidelines are pravidéh all products
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