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Abstract

A heterogeneous supported catalyst is prepared using transition metal sulfate MSO, as an active
component and hydrocalumite as a carrier. The catalyst is loaded by impregnation and then cal-
cined. An analysis of the phase composition and microstructure of the catalyst was conducted us-
ing X-ray diffraction (XRD), thermo gravimetric analysis (TG), and scanning electron microscopy
(SEM). The catalytic oxidative desulfurization performance of sulfur-containing waste alkali liquid
was evaluated at normal temperature and pressure, using air as the oxidant. The type of catalyst,
the amount of catalyst addition, the roasting temperature of the catalyst, as well as other factors
were screened for their effects on the desulfurization rate. A nickel sulfate catalyst is employed as
an active component, and calcium-aluminum hydrotalcite serves as the carrier. The catalyst was
prepared via the impregnation method, and it was then roasted for five hours at 600°C. The initial
concentrations of sulfur ions were 6000 ppm, and the reduction rate reached 95% after two
hours. It is noteworthy that the catalyst was able to repeat the reaction over 12 times with essen-
tially unchanged catalytic activity.
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Figure 1. XRD patterns of catalyst before roasting, nickel calcium aluminum composite
oxide, and nickel calcium aluminum composite oxide after sulfidation
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Figure 2. SEM images of catalyst before roasting, nickel calcium aluminum composite oxide,
and nickel calcium aluminum composite oxide after sulfidation
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Figure 3. TGA curves of catalyst before roasting
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Figure 4. Comparison of the catalytic activities of different
transition metal salt precursors
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Figure 5. Effect of different roasting temperatures on
the efficiency of oxidative desulfurization
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Figure 6. Effect of different amounts of calcium magne-
sium hydrotalcite carrier on oxidative desulfurization
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Figure 7. The effect of different amounts of catalyst on
the oxidative desulfurization process
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Figure 8. Effect of different reaction temperatures on the
efficiency of oxidative desulfurization
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Figure 9. Recyclability of nickel calcium aluminum com-
posite oxide catalysts
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