Catalysis Letters Vol. 84, Nos. 1±2, November 2002 (#2002)

53

Study on the structure of Fe/MgO catalysts for H2 S wet oxidation
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Wet catalytic oxidation was performed at room temperature with 1 wt% Fe/MgO, 4 wt% Fe/MgO, 6 wt% Fe/MgO, 15 wt%/MgO and
30 wt% Fe/MgO catalysts. The 6 wt% Fe/MgO catalyst has a maximum capacity of 2.6 g H2 S/gcat for H2 S removal. The amounts of
paramagnetic Fe3 cations are correlated with the H2 S removal capacity of the Fe/MgO catalysts from MoÈssbauer experiments. It is
observed that the deactivation of the 6 wt% Fe/MgO catalyst can be due to the loss of the paramagnetic Fe3 cations during the reaction.
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1. Introduction
The iron oxide or iron sponge process is one of the
oldest gas-treating processes still in use, since iron
oxide catalyst has been used to catalyze the selective
oxidation of hydrogen sul®de to elementary sulfur
[1,2]. The Superclaus process was ®rst developed to
obtain an H2 S removal eciency of 99.5% at a temperature of around 513 K on FeÿCr/Al2 O3 or Fe/SiO2 [3]
and the BSR/Selectox process on Fe/Al2 O3 reaches the
same performance [4]. The total oxidation of H2 S to
SO2 could not be avoided at a temperature above the
sulfur dew point. The Doxosulfreen process is conducted
at a temperature below 413 K for suppressing the large
total oxidation of H2 S to SO2 [5,6]. Nonetheless, the
reaction temperature is too high to prevent the SO2
and metal sul®de formation. The H2 S oxidation at a
temperature below 373 K has rarely been attempted on
metal oxides, but it has extensively been studied on
carbons. Recently, it was reported that carbons as a
catalyst could be capable of sorbing 0.66 g of sulfur/g
carbon [7]. However, the catalytic system required the
chemicals to control the pH of an aqueous solution. In
this study, an Fe/MgO catalyst is optimized to have a
high activity for H2 S oxidation at room temperature.
The H2 S removal capacity of Fe/MgO catalysts is correlated with the paramagnetic iron content in Fe/MgO.

calcination in air for 5 h at 733 K. Fe/MgO catalysts
(1 wt%, 4 wt%, 6 wt%, 15 wt%, and 30 wt% Fe/MgO)
were prepared with changing iron concentrations. The
samples were designated as Fe (weight percentage)/
MgO. The base-treated activated carbon (TSX, Dongyang Carbons) and the physically mixed Fe(6)/MgO
catalyst are used for the activity comparison with the
Fe(6)/MgO catalyst. The physically mixed Fe(6)=MgO
sample was prepared by grinding Fe2 O3 (Aldrich
20,351-3) with MgO (Aldrich 22,036-1). The activity
measurements were carried out using a stirred batch
tank reactor. The catalyst samples (3.0 g) were
dispersed in the reactor charged with distilled water
(1.5 L), and the reactant gases were supplied through a
perforated rubber plate at the bottom of the reactor.
The reactants were stirred with a mechanical stirrer.
H2 S concentrations from the reactor were measured
with on-line G.C. with an FPD detector which can
detect up to 0.1 ppm H2 S. A Porapak Q column (18 in.
(O.D.)  2 m) was used for separating the product gases.
MoÈssbauer spectra were recorded using a conventional MoÈssbauer spectrometer of the electromechanical
type with a 30 mCi57 Co source in an Rh matrix.
X-ray photoelectron spectra were obtained using
Al K radiation (Phi 5800, Physical Electronics). The
surface areas of the Fe/MgO catalysts were measured
with an ASAP 2000 (Micromeritics).

2. Experimental

3. Results and discussion

Fe/MgO catalysts were prepared by an impregnation
of MgO (Aldrich 22,036-1) with aqueous iron nitrate
solutions, followed by drying at 373 K and subsequent

Figure 1 shows the H2 S removal behavior of the
Fe(6)=MgO catalyst. The base-treated activated carbon
(TSX) and the physically mixed Fe(6)/MgO were used
for comparison. In these experiments, feed gases (H2 S:
5 mL/min, O2 : 100 mL/min) were introduced into the
stirred slurry reactor with 1.5 L of distilled water and
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