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Study on comprehensive recovery of platinum and aluminum
in spent reforming catalysts by pressurized alkali dissolution
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Abstract: The comprehensive recovery of platinum and aluminum in spent reforming catalysts by a
pressurized alkaline dissolution was studied. The results showed that the optimum conditions were as
follows: 1.2:1 of alkali to material ratio, 2% of spent catalysts amount as sodium formate amount, 180°C of
reaction temperature, and 2 h of reaction time. Under the optimal conditions, the dissolution rate of catalyst
carrier was above 98%, while platinum was not dispersed, and the grade of platinum in the insoluble residue
was more than 20%.The leaching solution was about 5 cubic meters per ton of spent catalyst, and the crystal
obtained by direct evaporation of leaching solution meets the product standard of industrial sodium
aluminate, and the comprehensive utilization of platinum and aluminum in spent catalysts was realized.
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Fig.1 Process flow of comprehensive recovery of spent

reforming catalyst by pressurized alkali solution
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Fig.2 Effect of alkali dosage on carrier solubility
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Fig.3 Effect of reaction temperature on carrier solubility
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Tab.1 Dispersion of platinum inalkali dissolution process

75 SIS KA {f)}i«j/{(sz)
1 BRLEL 0.8:1, JEJE 140°C, fRiE2h 0.035
2 BRLEL 1:1, JEE 140°C, fRIE2h 0.099
3 BELEE 1:1, ¥ 180°C, fRIE2h 0.14
4 BRLEL 1.2:1, ¥ 180°C, fRiE2h 0.21
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Tab.2 Carrier solubility and platinum dispersion under the

optimum process conditions

o AEEFEe BURERRY% R EREIRE/(g/L)
1 6.8 98.64 <0.0005
2 6.3 98.74 <0.0005
3 7.1 98.58 <0.0005
T 6.73 98.65 <0.0005
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Tab.3 Comparison of crystal of leaching solution and industrial

sodium aluminate standards
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B(Fe)/% <0.0020 0.001
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