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Electrochemical Oxidation of Recalcitrant Organic COmpounds
Abstract

Electrooxidation is an electrochemical reaction in the system with an inert electrode (the anode).
Oxidation reaction is induced at the anode. When suitable ions are present in the system, various
types of oxidants can be produced and the oxidation is enhanced. It is therefore an interesting
alternative as the treatment process for recalcitrant organic compounds. In addition, the onsite
production of oxidants reduces the problems of chemical storage. In this research, graphite was
used as inert electrode for electrochemical process. The experiments were conducted in 1-5 litre
batch reactors with graphite anodes and iron cathodes. Variables included electrode distance,
voltage, and electrolyte concentrations (NaCl). Electrooxidation of recalcitrant organic compounds
were investigated both in synthetic and actual wastewater. Phenol was used to represent
recalcitrant compounds in synthetic wastewater. Leachate from Sainoi dumpsite and wastewater
from distillery industry represented actual wastewater with the problems of the contamination of
recalcitrant compounds and colour from organic compounds.

The results from the experiments revealed that electrooxidation reaction could remove recalcitrant
organic compounds. The reaction was found to be indirect oxidation. The experiment on phenol in
synthetic wastewater without NaCl showed that only small amount was reduced. In the presence of
1 and 3 g/L of NaCl, phenol was reduced by 32 and 55% respectively. The same trend was
encountered in the actual wastewater. The distillery wastewater sample, with strong color and high
COD content (1000-1200 mg/L), treated in the absence of NaCl resulted in very low reduction in
COD and color. The addition of 10 g/L NaCl, at pH 4, resulted in 58 and 97% reduction in COD and
color respectively. Electrooxidation of dumpsite leachate, with dark colour, high content of
recalcitrant compounds (COD 2000-2500 mg/l and BOD:COD < 0.2) with significant electrolyte
content, yielded higher removal under acidic condition. At pH 3, the removal of COD, BOD and
colour were 35, 52 and 65%, respectively. However the reaction was an incomplete oxidation. In
distillery wastewater, 13 —28% TOC was removed with 59% COD reduction . Treated dumpsite
leachate had higher BOD:COD ratio.
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