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Abstract This study presents performance of gas chlo-

rination in decolourization/degradation of textile dyeing

wastewater, optimisation of operating parameters and

process kinetics of gas chlorination since it eliminates the

generation of hazardous sludge and economical treatment

method. The pH, contact time and chlorine dosage were

found optimised at 9, 30 min and 300 ppm, respectively.

Colour (m-1) of raw effluent was found in the range of

17–85, 14–52 and 15–24 and after the treatment, it was

3–7, 2–4 and 1–3 complying with the International colour

standards at 436, 525 and 620 nm wavelengths, respec-

tively. The percentage of colour removal and COD deg-

radation were in the range of 89–95 and 28–45,

respectively. Rate of reaction on colour removal and COD

degradation were behaved in first order with kinetic rate

constant ranged from 0.274 to 0.373 (min-1) and 0.046 to

0.103 (min-1), respectively. Performance of colour

removal was achieved better than COD degradation.
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Introduction

In textile belt of Tamil Nadu, there are about 2,400 textile

dyeing industries located in the districts of Erode, Tirupur,

Karur, Salem, Coimbatore, etc. (Tamil Nadu Pollution

Control Board). For the treatment of textile dyeing

effluents, various treatment methods like biological, phy-

sio-chemical and oxidation process are adopted. Textile

dyeing industries discharge highly coloured and high TDS

wastewater (Metcalf and Eddy 2004). Hence, the ground

water is contaminated in such areas and the portable water

becomes scarce. In order to avoid further contamination

and to avoid overexploitation of ground water, Tamil

Nadu Pollution Control Board (TNPCB) has insisted all

textile industries to provide zero liquid discharge system.

The existing treatment system using physio-chemical

methods consume large amount of toxic chemicals and

generate more hazardous sludge. The feasibility of using a

chlorination step is to reduce excess sludge in activated

sludge process (Saby et al. 2012). Major pollution in

textile dyeing wastewater arises from dyeing and finishing

processes. Major pollutants in textile wastewaters are

high-suspended solids, chemical oxygen demand and

colour (Ranganathan et al. 2007). To ease the stated

problems gas chlorination is one of the oxidation pro-

cesses developed to remove specifically colour which

showed the cheapest method to treat textile dyeing

wastewater (Quader 2010).

The principle mechanism of gas chlorine function is the

reaction of hypochlorite ions with wastewater. Chlorine gas

is used for the wastewater treatment in some textile

industries in Erode city, Tamil Nadu state, India and the

dosage given is varied from 100 to 1,000 ppm. In this

research study, performance of gas chlorination in deco-

lourisation/degradation of textile dyeing wastewater, opti-

misation of operating parameters and the process kinetics

in a textile industry located in Erode city, Tamil Nadu

state, India were carried out. The profile of the industry is

given in Table 1.
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