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Recovery of platinum from spent propane dehydrogenation catalyst
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Abstract: The catalyst for the dehydrogenation of propane is supported by a-Al,O3, and the active metal is
platinum. Given that a-Al>O3 is insoluble either in acid or in alkali, a mixture of hydrochloric acid and
sodium chlorate was used in the present study to leach platinum from a-Al,O3. Because the spent catalyst
usually has a high content of carbon deposition, usually up to 38.84%, the pretreatment of calcination was
carried out to remove carbon. And then the influence of leaching conditions on the leaching rate of platinum
was investigated. The results showed that the optimum leaching conditions of platinum from the spent
catalyst were as follows: leaching temperature 80°C, liquid-solid ratio 8:1, reaction time 60 min, HCI
concentration 6 mol/L, the ratio of saturated NaClOs to raw material 1/6 (mL/g). Under these conditions, the
leaching rate reached as high as 98.64%, indicating the recovery of platinum was well achieved.
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Fig.1 Appearance of the spent catalyst
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Fig.2 Experimental process flow
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Tab.l Element content of spent catalyst
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Fig.3 SEM images of a cross-section of the catalyst calcinated at 750 °C (left) and 950 °C (right)
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Fig.4 TG-DSC curve of the spent catalyst
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on the recovery of platinum
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Fig.6 Effect of the liquid-solid ratio on the recovery of platinum
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Fig.7 Effect of the reaction time on the recovery of platinum
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Fig.8 XRD pattern of the spent catalyst (a) and insoluble residue (b)
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