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Process and Kinetics of Microwave-Ultrasonic Assisted Leaching

of Spent Petrochemical Catalyst

MA Zhiyuan "*?*,WANG Dongxing'**,RAQO Shuai ""**,CAO Hongyang '**,LIU Zhigiang"*"*

(1. Institute o f Resources Utilization and Rare Earth Development ,Guangdong Academy of Sciences

Guangzhou 510650,China;

2. State Key Laboratory of Separation and Comprehensive Utilization of Rare Metals ,
Guangzhou 510650,China;

3. Guangdong Province Key Laboratory of Rare Earth Development and Application ,
Guangzhou 510650,China)

Abstract: The microwave-ultrasonic assisted leaching of V and Mo in spent petrochemical catalyst with

sodium hydroxide was studied. The effects of various factors on the leaching were investigated. The

kinetics of the leaching process was analyzed. The results show that under the conditions of no

mechanical agitation,solid mass to liquid volume ratio of 0. 20 g/1 mL,leaching temperature of 90 C,

sodium hydroxide concentration of 2. 0 mol/L, microwave power of 600 W, ultrasonic power of 300 W,
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and leaching time of 30 min, the leaching rates of V and Mo in the waste catalyst can reach 95. 66%

and 96. 28 % ,respectively. The apparent activation energy of microwave-ultrasonic assisted leaching is

18. 80 kJ/mol, which is significantly lower than that of atmospheric leaching. This is related to the

fracture of chemical bonds caused by the high temperature and high pressure,which is achieved by the

selective heating characteristics of microwave and the cavitation of ultrasonic.

Key words: spent petrochemical catalyst; microwave; ultrasonic;assisted leaching; vanadium; molybdenum;
kinetics
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