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Study on the process of recovering ruthenium from spent ruthenium-zinc catalyst
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Abstract: Ruthenium-zinc catalyst was very efficient for the selective hydrogenation of benzene to
cyclohexene in a liquid phase. Owing to a large amount of this kind of catalyst and high contents of noble
metals in it, it was of great significance to study the recovery of ruthenium from the spent catalyst. In this
study, a recovery method was proposed, and the related process conditions optimized through experiments.
were as follows: 1) Roasting at 650 °C for 4 h, ball milling to 80 mesh, 2) alkali melting at 650 °C for 5 h
with sodium hydroxide and potassium permanganate (1:2:0.5 mass ratio, 3) distilling ruthenium 2 h at
95 °C using chlorine gas. Under these optimal conditions, the direct yield of ruthenium was 97.66%, and
the quality of ruthenium trichloride conformed to the standard.
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Tab.1 Chemical composition (mass fraction) of the typical spent

ruthenium-zinc catalyst 1%
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Fig.1 Absorption unit in the ruthenium distillation process
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Fig.2 Process flow chart for the recovery

of spent ruthenium-zinc catalyst
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Tab.2 Recovery rate of ruthenium under different fluxes and

oxidants
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Fig.3 Recovery rate of ruthenium varies with NaOH dosage
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Fig.4 Recovery rate of ruthenium varies with KMnO4 dosage
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Fig.5 Recovery rate of ruthenium varies with calcination time
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Fig.6 Recovery of ruthenium varies with oxidative distillation time
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Fig.7 Recovery of ruthenium varies with distillation temperature
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Tab.3 Analysis of impurity contents of ruthenium trichloride produced by this method

TR MESE % ARMEER | REUTR WEEE % AMEZDR | RBUnER WESE% PR
Pd <0.0005 / Pb <0.0005 / Na <0.0005 <0.012
Ir <0.0005 / Fe <0.0005 <0.012 K <0.0005 /
Au <0.0005 / Ni <0.0005 / Pt <0.0005 /
Ag <0.0005 / Cr <0.0005 / Rh <0.0005 /
Bi <0.0005 / Al <0.0005 / Ca <0.0005 <0.012
Sn <0.0005 / Mg <0.0005 <0.006 Sb <0.0005
Zn <0.0005 / Mn <0.0005 /
Cu <0.0005 <0.006 Si <0.0005 /
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