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Abstract

Name of candidate: Abdelrhman Magdy Abdelaziz Shana.

Degree: (M.Sc), Chemistry Department, Faculty of science, Ain
Shams University (2017).

Title of thesis: Treatment of hazardous refractory wastewater from
natural gas and carpet industries.

In this study, the efficiency of the treatment processes for removal of
hazardous refractory wastewater from natural gas and carpet
industries wastewater was investigated. The wastewater generated
from subject industries is characterized by high concentration of
COD and low BOD values. The BOD/COD is less than 0.3 which
indicates that this wastewater inhibits the metabolic activity of
bacterial seed due to their refractory properties causing
biodegradability to be difficult. Therefore, either an effective
wastewater pretreatment to increase the BOD/COD ratio followed by
biological treatment, or coagulation-flocculation has to be carried out.
In the case of gas industry wastewater, due to the low TSS
concentration, conventional coagulation precipitation method is not
considered adequate. A Fenton reagent [Fe?* /H,0,] is proposed for
degradation of existing soluble organics in the wastewater. Optimum
operating conditions were: H,O, concentration of 1.6 M/L (one
stoichiometry with COD), 60 mM/L of Fe* ions, at pH around 3 and
optimal reaction time of 30 minutes. Results proved that, Fenton
reagent is found suitable to improve the biodegradability of the raw
gas processing wastewater, BOD/COD increased from 0.17 to 0.36

and a complete removal of phenols was achieved, making it feasible



to be treated biologically in an effective manner. The subsequent
anaerobic treatment using UASB reactor at optimum HRT (18h)
qualifies the treated wastewater for discharge into the sewerage
system. The subsequent aerobic treatment using the Continuous-Flow
Activated Sludge at 12h HRT qualifies the treated wastewater for
discharge into the sea.

In the case of carpet industry wastewater which contains high
concentration of suspended solids, coagulation-precipitation was
selected as feasible solution for the treatment. Chemical coagulation
process using ferric chloride (1.8g/l), flocculent (3 mg/l) at pH 8
achieved COD removal efficiencies of 99.1 whereas using ferrous
sulfate (3 g/l), flocculent (2 mg/l) at pH 7 achieved 98.8% COD
removal. Corresponding TSS removal values were 98.5 and 97.8%,
respectively. Characteristics of the treated wastewater using both
ferric chloride and ferrous sulfate were found to be complying with
the permissible limits for wastewater discharge into public sewerage
system. However, the treated effluent by ferric chloride was found to
be more favorable for economic advantage.

Keywords: Refractory, Industrial, Wastewater, treatment, Fenton,
Biological.
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