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An advanced oxidation process based on Fenton reactions for reduction of environmental impact of 
leather tanning effluents as an efficient method for wastewater treatment
El-Shahat H A Nashy and M A El-Khateeb
National Research Centre, Egypt

In the last few decades, humankind is facing water pollution and its scarcity. In this regards, great attention is being given to 
the removal of organic pollutants from wastewater by advanced oxidation processes (AOPs) that are based on generation of 

highly reactive species, especially hydroxyl radicals. Fenton processes are attractive alternatives in effluent treatment, especially 
when applied to recalcitrant compounds. Leather tannery wastewater treatment represents a difficult technological problem. 
Unfortunately, it is one of the most serious industries which generates large amounts of hazardous wastes and is a source of severe 
environmental impacts as well as health risks. In particular, the dehairing stage generates an alkaline wastewater (high pH) with 
high concentrations of organic matter, sulphides, suspended solids, and salts, which shows significant toxicity. Also, chrome has 
well known adverse effects because it is highly toxic, highly persistent in the environment and not biodegradable. Conventional 
treatment methods of this effluent are inefficient to meet the required limits. The objective of this work was to evaluate the 
efficiency Fenton's reaction as an advanced oxidation for the treatment of lime/de-hair and chrome effluents, investigating the 
reduction of COD, ammoniac nitrogen and chromium concentrations as well as toxicity in treated wastewaters. The different 
operational conditions as variable doses of hydrogen peroxide (H2O2) and iron sulfate (Fe2+), pH, time and different mass ratios 
of Fe2+/H2O2 were investigated to determine the optimum operating conditions for the elimination of chrome, chemical oxygen 
demand (COD), biological oxygen demand (BOD), sulfide, total kjeldahl nitrogen (TKN), total suspended solids (TSS) and oil 
& grease. The experimental results show that COD, sulphide and oil-grease was removed effectively and the treated effluent has a 
good quality. Residual concentrations of COD, BOD, TSS and chrome were 974, 533, 19 and 485 mg/l, respectively. The sulfides 
concentration was highly reduced from 3695 to 1.4 mg/l. The overall COD, sulphide, oil-grease and chrome removal efficiencies 
reached 82%, 90%, 96% and 95% respectively. The treated effluent could meet the national regulatory standard for discharge into 
the sewerage systems with respect to the studied parameters.

Figure : Schematic diagram illustrate the inputs and outputs as well as environmental impact associated with tanning process
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