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CHATISA KANSOMKET : RECYCLING OF SPENT CATALYST CONTAINING MOLYBDENUM
TO PRODUCE MOLYBDENUM TRIOXIDE. THESIS ADVISOR :
ASST. PROF. SAKHOB KHUMKOA, Ph.D., 176 PP.

Keyword : Recycling of Metal/Pyrometallurgy/Hydrometallurgy/Spent Catalyst/
Molybdenum Trioxide

This research investigated recycling of spent hydrodesulfurize (HDS) catalyst
containing molybdenum to produce molybdenum trioxide via pyrometallurgy and
hydrometallurgy. The procedure started with an investigation on effects of calcination
temperature on transformations of chemical composition and compound of the spent
HDS catalyst. Subsequently, effects of leaching parameters on dissolution of
molybdenum from the calcined sample into leachate were studied; which are
calcination temperature, concentration of sodium carbonate used as leachant,
solid/ liquid ratio (ratio of weight of calcined sample to volume of sodium carbonate
solution) and leaching time. Finally, effects of purification parameters on precipitation
of ammonium molybdate prior to calcination to produce molybdenum trioxide, were
investigated. The results showed that the highest dissolution of molybdenum into
leachate with minimized impurities was obtained by leaching the spent HDS calcined
at 450°C, using 30 g/ sodium carbonate concentration, 100 g/ solid/liquid ratio, at
90 °C leaching temperature for 2 hours. In order to convert the leachate to ammonium
molybdate, the pH of the leachate was adjusted to 0.75 using hydrochloric acid.
Following the purification of the leachate via carbon adsorption, desorption was carried
out by adjusting pH of the solution to 11 using 15 vol. % ammonium hydroxide
concentration. The solution from the desorption step was then adjusted to pH 2 using
hydrochloric acid to obtain ammonium molybdate precipitate. Finally, calcination at
450°C was performed to convert ammonium molybdate precipitate to molybdenum
trioxide obtained at 99. 98 % purity as the final recycling product, with 82 %

molybdenum recovery from the spent HSD catalyst.
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