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ABSTRACT

The catalytic oxidation of sulphides present in oil refinery wastewaters was investigated in
the present study. The wastewaters were obtained from the wastewater treatment plant of
the oil refinery in Matosinhos (Portugal), Galp Energia. Air, NaOCl and H2O2 were chosen as
oxidants and Fe3+ and Mn2+ as the two catalysts to assess the effective combination of cata-
lyst–oxidant for sulphide removal after oil separation in parallel plate interceptors. Primarily,
air (oxygen) was used as the oxidant and the efficiency of two catalysts (Fe3+ and Mn2+) for
sulphide removal was evaluated. Experimental data suggested that Fe3+ catalysed sulphide
removal in the presence of oxygen was more effective than Mn2+ catalysed reaction. In a sub-
sequent study, oxygen was replaced by NaOCl and H2O2, and the potential of various cata-
lyst–oxidant combinations, NaOCl + [Fe3+], NaOCl + [Mn2+], H2O2 + [Fe3+], H2O2 + [Mn2+],
was assessed. The NaOCl + [Fe3+] combination achieved the maximum sulphide oxidation.
Pseudo-first-order and pseudo-second-order reaction models were fitted to the kinetic
experimental data. The influence of temperature on the kinetic rate was also investigated.
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1. Introduction

Refineries are potential contributors to groundwa-
ter and surface water contamination. Wastewater in
the refineries is generally highly contaminated and
arises from various processes (such as wastewater
from desalting, water from cooling towers, storm-
water, distillation or cracking). Oil refinery wastewater
contains large quantities of emulsified oil, phenols,
mercaptans, cyanides, nitrogen and sulphur, in the
form of ammonia and hydrogen sulphide (H2S),
respectively, and other micropollutants [1–4]. The
treatment of this kind of wastewater involves a
sequence of unit operations (American Petroleum

Institute [API] separator, parallel plate interceptor
[PPI], oxidation of sulphides often coupled with
chemical coagulation and flocculation, dissolved air
flotation [DAF] and biological treatment).

Crude oil is termed as sweet or sour depending on
the low or high sulphur content present in the oil,
respectively. Due to the contact between oil and water
at various stages of the refining operation, significant
quantities of sulphur compounds enter the wastewater
stream. Most of these sulphur compounds are sulp-
hides, which are typically present in the wastewater
as sulphide ions [5]. Sulphide as H2S gas under anaer-
obic conditions is hazardous. The graveness of situa-
tion increases if the same wastewater is treated under
aerobic conditions, when part of the air supplied will
be utilized for oxidation of sulphide back to sulphate,*Corresponding author.
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