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Abstract

The distillery industry, an aggro-based sector, generates approximately 8—10 liters of spent wash per liter of alcohol produced.
This effluent is highly concentrated and poses significant environmental challenges. In this study, the Electro-Fenton (EF) process
was employed for the treatment of distillery spent wash using various combinations of iron, aluminum, and zinc electrodes in a
batch reactor setup. Response Surface Methodology (RSM) was applied to optimize process parameters and evaluate the removal
efficiencies of Chemical Oxygen Demand(COD), color, and Total Dissolved Solids(TDS). The key variables analyzed were
electrolysis time (30, 75, 120 minutes), electrode distance (1.5, 2.0, 2.5 cm), voltage (10, 20, 30 V), and agitation speed (300, 600,
900 RPM). Among the electrode combinations tested, iron—iron (Fe—Fe) plane-punched electrodes demonstrated the highest COD
removal efficiency of 92.27% at 75 minutes, 1.5 cm spacing, 30 V, and 600 RPM. Aluminum—Aluminum (Al-Al) plane-punched
electrodes showed superior performance in removing color (95.73%) and TDS (92.88%) under conditions of 120 minutes
electrolysis time, 2.0 cm electrode spacing, 30 V, and 600 RPM. On comparing Zn—Zn electrodes with Al-Al and Fe-Fe
electrodes, the latter showed significantly better removal efficiencies. Notably, the iron electrode system also generated a
considerable amount of sludge. The results indicate that the EF process is effective for initial treatment of distillery spent wash,
particularly in reducing high organic loads. However, due to incomplete degradation of pollutants, additional treatment steps are
recommended prior to final discharge into the environment.
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