
CHAPTER FIVE 

5. Conclusions and Recommendations 

Garment washing has become an art to create colour fashions on denims. It is very 

difficult to buy denims in the market today which have not undergone any washing 

process. The selection of washing technology is very important in order to obtain the 

required colour contrast preferred by the customer. In this senario a broader 

awareness should be created not only on the changes in customers' trends but also 

about the behaviour of wash bath constituents with the fabric and constituents 

themselves. This situation has made it further complicated from the side of 

manufacturer due to new products and developments adding into the technology of 

garment finishing. 

5.1 Quality of washed garments 

As illustrated in Table 4.2 a lot of defective garments rejected due to improper 

desizing, unmatching liquor ratio, improper dye fixing, backstaining etc. can be 

found (Solutions to causes for washing defects are given in Table 4.3). In order to 

maintain the garment rejects ratio after washing at the level of AQL 2.5, ie acceptable 

defect rate 2.5% washing process is to be properly defined, consistently maintained 

and suitably monitored. 

5.2 Productivity of Washing Processes 

As per the recipes applied in the washing processes by different washing plants, it is 

seen that process conditions are not properly maintained for example, liquor ratio, 

dose of chemicals/enzymes, use of inactivating agents, temperature and time (Ref. 

4.1). It is not seen in many cases that enzymes are suitably denatured by bringing the 

bath temperature above 80% or alkalining the bath. By optimizing operational 

conditions a saving in costs in respect of time, energy, chemicals/enzymes, water etc. 

as well as a reduction in cycle time can be achieved. 
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Today cellulase enzymes have gained acceptance as a means of achieving a wash 

down appearance over stones. Neutral cellulase due to its low tendancy of re-

deposition, is widely used than acid cellulase. But neutral and alkaline enzymes are 

more difficult to inactivate compared to acid enzymes. Reduction in the use of stones 

reduces impacts to the environment. Since enzymes are bio degradable they have 

little impact to the environment. 

Nowadays new industrial enzymes that offer flexibility to produce a broad range of 

abrasion with reduced backstaining and colour pull are generated. One such enzyme 

is laccase which mediates electron transfer from indigo to molecular oxygen. This is 

easy to control but can be used only for indigo dyes. The other constraint is its low 

cast appearance. In other words deeper colour contrasts or antique colour variations 

cannot be achieved. As this replaces the use of environmental unfriendly chlorites, a 

greater awareness should be built up among denim garments designers to promote 

these new bio-degradable enzymes. Since lighter colour looks like vintage and 

classic; as they are identified in the trade can be achieved by using laccase, that 

message is to be conveyed to the buyers and customers. 

On the other hand new cellulase type enzymes (eg. Rucolase) which have low 

backstaining properties, and low strength loss have been developed. But precautions 

are required in water that is does not contain heavy metals or chlorine. 

By process imporvements, costs can be saved and efficiency can be increased 

(Ref. 4.4.2 & 4.4.3) in the areas like chemicals/enzymes, fuel, energy and water. 

Furthermore a water conservation programme as shown in Fig. 2.7 can be 

implemented by installing flow control valves. 

5.3 Pollution Prevention 

As far as environmental discharges are concerned, the main effluent is waste water 

which is treated and disposed from all washing plants. Solid wastes are collected, 

segregated and disposed. However there are still gaps in sludge disposals of chemical 

processes which are to be disposed under proper controls as enacted by the Central 

Environmental Authority. The main reason is the lack of infrastructure facilities for 
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disposal of environmental effluents and of which issues are still confined only to the 

regulations. 

In the work environment too, some improvements are required in all washing plants. 

There are no proper systems for passage ways, evacuation of people in emergency, 

fire extinguisher points, and places for eye wash and emergency bath. As washing 

floor gets water logged, some constructions are needed to prevent wetting of the 

washing area. Equipment safety is another area that draws attention. Interlocking 

mecahisms of washing machines should function whenever machines are open. As 

far as human safety is concerned use of material safety data sheets is very essential. 

Therefore measurements on work environment are to be taken in all washing plants 

to ensure safety of people, machinery and quality of products. 

5.4 Recommendations 

Following improvements are suggested as recommendations. 

5.4.1 Combining desizing and enzyme washing 

Desizing and enzyme washing can be combined for normal washes. In case of 

complicated washes, a study prior to washing based on trials and past performance is 

to be made to reduce process complications. 

5.4.2 Employing enzyme bleaching 

Enzymes can be used to bleach denims up to a known colour contrast. The colour 

contrast that may be demanded from chlorites can be discouraged by building 

awareness among designers, denim promoters and customers through a 

comprehensive awareness programme. 
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5.4.3 Replacing sodium meta bysulphite by H2O2 

In case of using hypochlorites,, H2O2 can be used to neutralize wash baths and use of 

sodium metabisulphite which is not environment friendly can be eliminated. 

5.4.4 Reuse of enzyme bath 

Enzyme bath can be reused after filtering, which may save costs and resources. 

However due to the fact that the colours which add on to the bath could affect 

adversely on the subsequent washings, this area needs to be further studied. 

5.4.5 Installing flow valve systems 

Before softening treated water can be reused for washes after desizing. For this 

purpose machines are to be modified with overhead pumps. 
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