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ABSTRACT 



The study reported in the present thesis consists of 

1. Pretreatment of cotton with metal salts to enhance indigo uptake. 

2. A system consisting of iron ( II ) salt and a single ligand as a replacement of Na2S204 

in the dyeing of cotton with indigo, and 

3. The use of iron (II) salt and two ligands as a replacement of Na2S204 in dyeing of 

cotton with vat dyes other than indigo. 

The philosophy of pretreating cotton with metal salt before indigo application by 

conventional 6-dip 6-nip technique was to impart a positive charge on the fibre surface 

to enhance the attraction of negatively charged dye anions . Among the various metal 

salts, viz. Ferrous Sulphate, Cobaltous Sulphate, Nickel Sulphate, Copper Sulphate, 

Aluminium Sulphate, Magnesium Sulphate , Manganous Chloride , Zinc Sulphate and 

Stannous Chloride , pretreatment with FeSO4  was found to give satisfactory results and 

increase in colour yield was to an extent of 25% , higher compared to untreated cotton 

The possible mechanism for enhancement of colour yield is suggested. 

Na2S204 , though universally used as a reducing agent for application of vat dyes 

including indigo , however , recently there have been criticism on the environmental 

friendliness of Na2S204 . Use of various alternative reducing agents for the replacement 

of Na2S204 have been suggested in the literature . In the present thesis , the detailed 

investigation on the use of iron (H) salt complexed with single ligand , such as 

triethanolamine, tartaric acid, citric acid, gluconic acid and a combination of ligands, 

such as triethanolamine and tartaric acid or triethanolamine and citric acid have been 

reported. 



Indigo can be reduced at low reduction potential ( -700 mV and above ). This 

requirement is met by the use of iron (II) salt - triethanolamine system, iron (II) salt - 

tartaric acid system, iron (II) salt - citric acid system and iron (H) salt - gluconic acid 

system ( single ligand systems ) ; whereas vat dyes other than indigo require much 

higher reduction potential ( -850 mV and above ) for their reduction . It has been 

established that such vat dyes could be reduced only when a double ligand system was 

used for the complexing of iron ( II ) salt with combination of either triethanolamine and 

tartaric acid or triethanolamine and citric acid The advantage of such iron (II) 

complexes was that it was possible to reduce and dye with vat dyes at room temperature. 

A tentative mechanism for the complex formation among iron (II) salt and single ligand 

as well as combination of ligands have been suggested. 
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