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ABSTRACT
Name : Hossam Eldin Abdel Fattah Ahmed Hamed
Title of thesis : “Treatment of industrial wastewater using electrocatalytic

oxidation technique”.
Degree : (M. Sc.) unpublished Master of Science thesis, Faculty of

Science, Cairo University, 2002

This work deals with the possibility of preparation of some modified electrodes
which can be used as anodes for the electrocatalytic oxidation process of dyestuffs
in their simulating solutions. The metals Pd, Pt, Rh, Au, and alloys Pd-Rh, Pt-Rh
were electrodeposited on the previously anodized Ti substrates. The prepared
clectrodes are thermally activated at temperatures of 200, 350, 550 OC. These
electrodes were characterized by SEM-Edax and X-ray diffraction techniques.
Some electrodes were selected from those thermally activated at 350°C for the
use as anodes in the treatment process of dyestuffs. The dyestuffs included acid
green dye, (basic dye), and methylene blue. The results of electrocatalytic
oxidation process of the dyestuff solutions were expressed in terms of the
remaining dye concentration and COD removal, which were determined
instrumentally. The different operating conditions of treatment process were
studied which include: current density, pH, temperature, time, type of conductive
electrolyte and its concentration, and initial dye concentration. The optimum
operating conditions for each dye and modified electrode were determined. The
undertest modified electrodes gave good results for the complete removal of dye
and COD. These optimum operating conditions were applied for the treatment of
sulphur black dye in its true wastewater.
Key words: modified electrodes, titanium modified electrodes, electrodeposition,
heavy metals, electrocatalysis, textile wastewater, wastewater
treatment, electrooxidation .
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Aim and scope of the present work |

Textile industry represents one of the most important, strategic and the
largest industries especially in Egypt. The investments in this field are very large
and the number of workers and labor exceeds one million in Egypt. According to
growing techniques in this industry, many problems had appeared concerning
environmental and economic aspects.

One of the most important problems in the textile field is its wastes. The
major pollution problems presented by textile industries are mainly the water
pollution and waste effluents. Several millions of gallons of water with high
pollution load resulted from effluents of textile industries could be easily
estimated to be about 3 % of the total wastewater resulting from the different
chemical industries. This huge quantity of water could be reused after treatment
especially in countries suffering from water inéufﬁciency.

Wastes in textile effluents may originate from naturally occurring
pigments, diets, salts, oils and waxes found in cotton and wool raw materials .The
other sources of pollutants are dyestuffs, auxiliaries and the different chemicals
added during processing stages. _

Dyestuffs in wastewater from textile effluents impart undesirable and
objectionable taste, odor and color effects. Due to their high BOD* and COD**
levels, they affect the surface water as well as aquatic plants and animals.

Unsaturated effluents from dyestuffs production and dyeing mills may be
highly colored and, thts is particularly objectionable if they are discharged in the
open waters. The concentration may be much less than 1 ppm, but the dye is

visible even at such small concentrations.

"BOD  Biological Oxygen Demand in mgL™.
“COD Chemical Oxygen Demand in mgL'0,.



