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Fenton oxidation of carpet dyeing wastewater for removal of COD and color
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A B S T R AC T

The decolorization and chemical oxygen demand (COD) removal of carpet dyeing wastewater 
by Fenton oxidation process was investigated at various reaction conditions. The initial COD of 
carpet dyeing wastewater was 2760 mg/l and its color in term of absorbance was 2.7. The effect 
of various parameters such as pH, ferrous sulphate concentration, hydrogen peroxide concen-
tration, reaction time, and temperature on COD and color removal of carpet dyeing wastewater 
by Fenton oxidation were studied. Using Fenton oxidation, the optimum operating conditions 
of pH of 4, FeSO4 concentration 4 g/l, H2O2 concentration 30 g/l, temperature 25°C, and 30 min 
reaction time at atmospheric pressure, giving maximum color and COD removals of 93% and 
98%, respectively, were found. The carpet dyeing wastewater can be satisfactorily treated by 
adopting this process. The calorifi c value of dried residue obtained after thermal treatment was 
12.8 MJ/kg, which is about 76% to that of lignite coal and thus could be used as a solid fuel. Also 
the dye degradation kinetics was studied.
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1. Introduction

The wastewater generated from carpet dyeing indus-
tries is a large source of organic and inorganic matters, 
colors, surface active materials, additives, suspended 
solids (SS), chelating agents, etc. with high chemi-
cal oxygen demand (COD) and biochemical oxygen 
demand (BOD) [1–3]. Furthermore, the compositions 
of carpet dyeing wastewater vary greatly from day to 
day and hour to hour, and concentration of fi xing com-
pounds which are added. Dyes usually present have 
high stability under sunlight and is visible even at low 
concentrations and can cause environmental damage to 
living organisms by stopping the reoxygenation capacity 

of water and also blocking sunlight, thereby disturbing 
the natural growth activity of aquatic life [4–7].

Various methods for color and COD removals, such as 
aerobic and anaerobic microbial degradation, coagulation, 
chemical oxidation, electrochemical methods, fi ltration, 
softening and membrane separation process have been pro-
posed from time to time. The satisfactory results of carpet 
dyeing wastewater treatments are diffi cult to obtain by the 
traditional processes or any combination of the activated 
sludge process and chemical and physical methods [6,8].

Fenton oxidation is a homogeneous catalytic 
advanced oxidation process. The Fenton oxidation mix-
ture is a mixture of hydrogen peroxide and ferrous salt 
to induce a complex redox reaction in acidic environ-
ment. Ferrous ion initiates and catalyses the decompo-
sition of H2O2, resulting in the generation of hydroxyl 
radicals, •OH [9–12].




