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Abstract

In the current work, the capability of uncoated titanium anode in the electrochemical treatment
of textile wastewater has been investigated with the aim of simultaneously benefiting from
electrooxidation and electrocoagulation treatment processes. In the present work, the feasibility
of using uncoated titanium anodes for wastewater treatment is studied in an electrochemical pre-
pilot set-up with polymeric casing and an electrical supply power of 150 W, operated under
galvanostatic regime in batch mode, focusing on the current density as the main subject of
assessment, and its performance is evaluated using metrics such as chemical oxygen demand
removal and specific energy consumption. A noticeable finding of this work, is the flexibility of
the set-up to combine the electrocoagulation and electro-oxidation mechanisms with the current
density as the controlling parameter, leading to a remarkable decontamination capability, so that
reductions in the total chemical oxygen demand as large as 75-80% in the neutral and 90-95%
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in the acidic environments were achieved. At low current densities (< 100 pA/cm?), the anodic
corrosion was limited and the electro-oxidation was the dominant wastewater treatment
mechanism. At high current densities (> 100 pA/cm?), the anodic corrosion was accelerated and
the dominant wastewater treatment mechanism was switched to electrocoagulation. Along with
the chemical oxygen demand removal capability, the energetic cost-effectiveness of the set-up
was a major concern, particularly from the industrial point of view, which was assessed in both
neutral and acidic environments, and it was realized optimization occurred at 600 pA/cm?, so
that the specific energy consumption and the rate specific energy consumption, were both
minimized at this current density, in respective order, 8.9 kWh/kgCOD and 3.52 kwh/kgCOD/h
in neutral, and 10 kwWh/kgCOD and 2.34 kWh/kgCOD/h in acidic environments.

Keywords: Advanced Oxidation Methods, Chemical Oxygen Demand Removal,
Electrooxidation, Electrocoagulation, Titanium, Corrosion.
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Table 1. Characteristics of the textile wastewater
used for treatment

Parameter Unit Amount
Chemical oxygen

demand ppm 600
pH - 75
Electrical

conductivity ms/cm 6.00
Color intensity Pt/Co 1430
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Table 2. List of possible species and complexes
in the Ti-H,O system under the acidic pH in the
presence of SO2~ and €I~ ions. Adopted from
(Vaughan and Alfantazi, 2004)
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Table 3. Evaluation of the rate specific energy consumption for the electrochemical treatment

of the textile wastewater under various operational conditions

] H t (mm) CRR (kgcoo/h) Ets (kWh) Est Esr
(A/em?) P s (x10%) (x107%) (KWh/kgcop)  (KWh/kgcoo/h)

100 75 o _ _ _ _

200 75 0 - - - -

400 75 47.8 4.75 4.21 10.50 8.85

600 75 235 9.66 3.40 8.85 3.52

800 75 28.4 8.01 5.00 13.00 6.24

1000 75 24.1 9.43 5.90 15.50 6.26

2500 75 o - - - -

400 3.0 236 4.18 2.10 13.00 5.03

600 3.0 12.8 7.68 1.80 10.00 2.34
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