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Abstract: The necessiting for oil refining productivity has increased due to
environmental constraints. Molybdenum sulfide as main catalyst plays a key role in the
process of upgrading heavy oil. Therefore, recovery of this metal is very important due
to the reduction of molybdenum ore resources and also the high consumption of these
types of catalysts. In this study, molybdenum is recovered from a spent homogeneous
nanocatalyst in the hydrocarbon process from heavy hydrocarbon feed. Platelet-Borman
design method was used to determine the effective parameters in molybdenum
recovery. Seven quantitative and qualitative parameters including leaching and
oxidation temperatures, leaching and oxidation times, type of leaching material, sodium
carbonate, and ammonium carbonate concentrations were selected. To estimate the
relative importance of each parameter, two methods of Pareto charts and half-normal
plots were used. Pareto charts showed that the type of leaching material, sodium
carbonate concentration, and oxidation temperature affect the efficiency. The deviations
in the half-normal chart also confirm the results in the Pareto chart. Accordingly, in the
oxidation step with hydrogen peroxide, 25 °C and time of 60 min and in the leaching
step, sodium carbonate as a leaching material with a concentration of 90 wt.%, 25 °C,
and time of 60 min can be selected for optimal conditions.

Keywords: Nano-molybdenum sulfide, Recovery, Homogeneous catalyst,
Experimental design, Half-normal
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