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Abstract

In the first part of this work, a technique of hydrogen recovery from an
electrocoagulation process treating dye-containing wastewater is presented. The
electrocoagulation system used consists of a continuous-mode electrocoagulator connected
with a gas separation tank and two sedimenters. It is shown that a significant amount of
hydrogen can be harvested using the gas separation tank whose configuration follows that of
a conventional upflow anaerobic sludge bed. The experimental hydrogen yields obtained
were comparable with those calculated from theory. The electrical energy demand of the
electrocoagulation process for treating Reactive Blue 140 and Direct Red 23 was 1.42 and
0.69 kWhe'm™, respectively, while the energy yield of harvested hydrogen was 0.2 kWh'm™.
The quality of water treated by the electrocoagulation system was satisfactory, i.e., the color,
COD and TS removal were 99%, 93% and 89%, respectively.

In the second part, various types of carbons were prepared from palm shell, and the
samples were characterized for their hydrophobicity, surface areas and pore size distribution.
In addition, the preparation of magnetization property on palm shell-based carbons was
performed by the technique of iron oxide deposition. Powder X-ray diffractometry showed

the presence of magnetite and maghemite in the activated carbon/iron oxide composite.
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