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Table 1 Main chemical components of silver-containing

spent catalyst %
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Fig. 1 XRD pattern of silver-containing spent catalyst
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Fig. 2 Effect of nitric acid concentration on leaching

rate of silver
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Fig.3 Effect of hydrogen peroxide dosage on leaching

rate of silver
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Fig. 4 Effect of nitric acid concentration on leaching

rate of silver
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Fig.5 Effect of leaching temperature on leaching

rate of silver
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Fig. 6 Effect of liquid volume to solid mass ratio on

leaching rate of silver
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Fig. 7 Effect of leaching time on leaching rate of silver
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Fig. 8 Effect of stirring speed on leaching rate of silver
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Fig. 9 Relationship between leaching rate of silver

and leaching time at different temperatures
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Fig. 10 Fitting curves of two kinetic models at different temperatures
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Table 2 Reaction rate constants and fitting correlation

coefficients at different leaching temperatures
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Fig. 12 Relationship between leaching rate of silver and

leaching time at different nitric acid concentrations
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Fig. 13 Fitting curves of two kinetic models at different nitric acid concentrations
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Fig. 14 Fitting curves of In k. to In ¢ at different

nitric acid concentrations
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Leaching of Silver from Failed Silver-containing Spent Catalyst
with Nitric Acid and Its Kinetics
JIA Luwei,ZHU Xiaoping, CHANG Jiagian,SHEN Chang, WU Guangming

(School of Chemical Equipment ,Shenyang University of Technology ,Liaoyang 110870,China)

Abstract: The leaching of silver from failed silver-containing spent catalyst using HNO; +H, O, system
was investigated. The kinetics of the silver leaching process was analyzed using the shrinkage
kinematics model of liquid-solid phase reaction. The effects of leaching temperature and nitric acid
concentration on the leaching rate of silver were examined. The results show that under the optimal
leaching conditions of nitric acid concentration of 1. 1 mol/L, leaching temperature of 50 °C, stirring
speed of 300 r/min,n(H,0,) : n(Ag)=1.5 : 1,leaching time of 50 min,and liquid volume to solid
mass ratio of 4 mL/1 g,the leaching rate of silver can reach 94. 18 %. The leaching is controlled by the
diffusion of the solid film,and the apparent activation energy of the leaching reaction is 15. 45 kJ/mol,
and the reaction order of hydrogen ion is 1. 13. The method can provide reference for the research of
efficient resourcing utilization of silver-containing spent catalyst.

Key words: failed silver-containing spent catalyst; nitric acid; leaching; silver; kinetics; activation energy;

reaction order





