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Bleaching is an oxidation process whereby colouring matter is destroyed. It is designed to produce white fabrics as part of the greige knit and woven fabrics preparation prior to their dyeing, printing and/or finishing. Not all fabrics are bleached, but many are whitened to a satisfactory level for their intended use. Fabrics meant to be dyed black or dark shades can be processed without bleaching. Fabrics to be dyed intermediate shades are usually processed using light bleach. When white or pastel shades are desired, bleaching must be perfect. Bleaching after dyeing at times brighten the colours of certain dyestuffs, often providing greater sales appeal. Since the textile material somewhat undergoes degradation by the bleaching process, the aim in most textile processing is to minimise it’s use. Reduction bleaching is also used, basically to bleach animal fibres.
The bleaching process can be broadly categorised as: 

1. Oxidation bleaching

2. Alkali bleaching

3. Combined bleaching

4. Reduction bleaching 

These processes are as follows:

Oxidation bleaching: In oxidation bleaching, hydrogen peroxide (H2O2) is the dominant bleaching agent as it can be used on cotton, wool, cotton/polyester blends and other natural fibres. However it is unsuitable for acrylic fibres. Most goods bleached with hydrogen peroxide are done so in an alkaline bath. Neutral or slightly acidic baths using peroxide activators have also been employed for bleaching textiles. This has the advantage of elimination of silicate deposits on the substrate and prevention of alkaline soaping of the neutral cotton waxes, thereby imparting a softer hand to the cotton. 

Hydrogen peroxide is safe when handled correctly and is easy to produce. It’s popularity is also due to the fact that it attacks the colour, while leaving the fabric itself intact. In addition, it is environmentally safer than other bleaching agents. Other oxidation bleaching agents are sodium chlorite, sodium hypochlorite and peracetic acid. 

Sodium chlorite is commonly used for synthetic fibres, particularly acrylics. It is also effective in bleaching cotton fabrics and in multistage linen bleaching. The chlorite bleaching process utilises corrosion inhibitors and additives to prevent the formation of chlorine dioxide, which is detrimental to equipment and hazardous to mill workers.
Furthermore, it is not compatible with fluorescent whitening agents, unsuitable for use in short retention time and continuous bleaching processes, and creates waste water problems. It constitutes only a limited market for textile bleaching.

The hypochlorite process, the oldest of the oxidation bleaching processes is in vogue on some cottons, linen and rayon. Although sodium hypochlorite treatment gives whiter results than hydrogen peroxide, it has many disadvantages. It needs both pre-treatment scouring to remove fats, waxes and pectin impurities and a post-treatment with sodium bisulphite, sulphur dioxide or hydrogen peroxide to prevent colour reversion. It is also costlier than processes using hydrogen peroxide or sodium chlorite and must be closely monitored to prevent damage to the fabric. 

Sodium hypochlorite also, like sodium chlorite, creates waste water problems. As such it’s use is gradually declining. Manganese hypo- chlorite offers more gentle action with a decreased chance of fabric damage and has been used as an alternative to sodium hypochlorite and hydrogen peroxide for producing stone-washed jeans in a post-treatment for the finished fabric. Peracetic acid bleaching is used in some countries for bleaching linen. For safety reasons, peracetic acid is not bought in the merchant market, but rather produced in situ by the reaction of acetic acid and hydrogen peroxide.

Other types of bleaching:

In alkali bleaching process cottonseed shells are removed by the combination of alkali and hydrogen peroxide. It is very important for cotton, since extraction and soaping preparations are combined with the oxidising agent. Combined bleaching is used when a full white material is desired. A chlorite or hypochlorite bleach is followed by a peroxide bleach in this process. Reduction bleaching, although much less effective than oxidative bleaching, is still used on bleach-sensitive substrates such as wool and to a lesser degree on acetate, triacetate and polyamide. Sodium bisulphite or the more effective sodium hydrosulphite are used in reduction bleaching.
Bleaching assistants

The stabilisation of bleaching agents prior to and during their use requires bleaching assistants. By themselves these materials do not have any bleaching action. Examples of bleaching assistants are sodium silicate, chelating agents such as polycarboxylic acids and gluconates , and triethanolamine derivatives which mask heavy metals that activate hydrogen peroxide. The main function of these stabilisers during the bleaching process is to optimise the release of active oxygen, whether in long term cold bleaching or short term hot bleaching. Sodium silicate, one of the most important stabilisers has the advantage of stabilising the bath while imparting the requisite alkalinity. However, it has the disadvantageous tendency to precipitate in the

bleach bath and also on the substrate, particularly if the pH is low, resulting in textiles with a relatively stiff touch.

Bleaching assistants also serve: 

· As wetting agents to facilitate the even penetration of the bleaching liquor into the substrate, 

· In activation of bleaching in cold or neutral baths required for delicate substrates such as wool or to decrease fibre damage, 

· To optimise, in general, the bleaching process for a more even and low-polluting bleaching and whitening effect, 

· In preventing corrosion, slipping and creasing, 

· In reducing chlorine dioxide formation and as boosters for surfactants in their wetting and cleaning properties.  

Typical uses of bleaching assistants and corresponding products are as follows:

1. Stabilisers: Fatty acid salts, chelating agents, modified albumins, sodium silicate/magnesium silicate. 

2. Wetting agents: Fatty alcohol ethoxylates, sulphonates, alkyl phosphates.

3. Activators: persulphates of sodium, potassium or ammonium.

4. Peroxide eliminators: Catalase, inorganic sulphur compounds and polysiloxane compounds.

5. Fibre protectors: Carbonic acid derivatives. 

In recent years tetra acetyl ethylenediamine (TAED) has been considered as a peroxide bleach activator to formulate systems which could substitute for hypochlorite bleaching in a continuous, two-step chlorine peroxide bleaching process. However, as TAED does not easily dissolve in water, it’s use has not propagated, although it is more environmentally safe. In general, there is a growing tendency towards drastic decrease of bleaching chemicals, inclusive of bleaching assistants, due to improved wet-processing systems and preferences for unbleached textiles.
