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Abstract  

Environmental pollution is the most severe global issue threatening our ecosystem in the 

current scenario. Pollution is present in every strata of the earth, and the negative effects 

associated with it are a major source of concern in the modern era. Textile industry hazardous 

effluents are regarded as one of the major contributors to water pollutants discharged untreated 

into bodies of water. The discharged effluents from these industries have been demonstrated to 

bear a high pollution load (high dissolved solids, COD, colour and chloride content) with poor 

biodegradability. Therefore, untreated textile wastewater causes severe damage to the 

environment if discharged without treatment. Many techniques like electrochemical 

coagulation, reverse osmosis, nanofiltration, adsorption using activated materials etc., draw 

attention to treatment. With traditional approaches, treating textile wastewater, which is of 

great strength and complexity, has become a significant challenge. 

Advanced oxidation processes represent a powerful treatment for refractory and toxic 

pollutants in textile wastewaters. The present investigation is focused on COD removal, using 

Fenton oxidation and combined treatment with materials of TiO2, Commercial activated carbon 

and TiO2 impregnated activated carbon (AT). Initial COD level of 2100mg/l decrease up to 

710 mg/l through Fenton oxidation process. Further to discharge treated wastewater into the 

water body (<250mg/l) is achieved with 8g of TiO2,7 g of CAC, and 6g of TiO2 impregnated 

AC. CAC was selected as the best material economically for post-treatment. Many factors 

influenced the degradation rate in the Fenton process, such as initial hydrogen peroxide 

concentrations(0.65ml/l), initial iron concentration (1.5 g/l) and pH (2-3). 

CAC gave maximum COD removal at pH 2. The data were fitted to the Langmuir adsorption 

isotherm, with a maximum adsorption capacity of 8.16 mg/g and monolayer dye adsorption to 

the material. The Langmuir adsorption separation factor was 0.033, indicating that the 

Langmuir adsorption is favourable. The reaction proceeded in a pseudo-second-order, implying 

chemisorption to the substance. The optimum regeneration agent was found to be NaOH, and 

the material was exhausted after two regeneration cycles. 

From the results Fenton with CAC adsorption is most efficient treatment method at higher dye 

concentrations and for textile industry effluent. 

Keywords: Adsorption, Fenton, COD, TiO2, Iron  
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