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Abstract
The applicability of an electrocoagulation process with the biological treatment for the color removal of C.I. Basic Red 46
(BR46) dye was studied. It was shown that decolorization efficiency increased by increasing current density (j), pH, temperature
(T) and agitation speed (ω) and decreased with the initial dye concentration [BR46]0. The optimal conditions in presence of a grid
electrode (waste) used as cathode were found to be j=9 mA cm-², pH 8, T=35°C, [BR46]0=30 mg L-1 and ω=120 rpm. Under
these conditions, the electrocoagulation process was able to achieve 100% color removal efficiency in 5 min. The kinetics study
showed that the apparent rate constants increased with increasing current density and the results suggest also a zero-order kinetic
model. In addition, the plot of [BR46]t/[BR46]0 ratio vs time presents two steps. The first step, named latency period (t Latency) is
current-dependent, but depended only slightly on the initial BR46 dye concentration. The latency period obtained varies roughly
as 1/I and a minimal iron concentration was required before electrocoagulation started (0.083 mg L-1). The C.I. Basic Red 46 dye
did not adsorb onto the flocs in its molecular form. The biodegradability of the solution treated by electrocoagulation process
under the optimal conditions was examined and the increase of the BOD5/COD ratio from 0.05 to 0.35 showed the enhancement
of the biodegradability of the pretreated solution. The electrocoagulation coupled to 16 days biological treatment leads to almost
65% of the dissolved organic carbon mineralized by the hybrid process.
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