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Table 1 Chemical composition of tellurium slag

Element Bi Pb Cu Sb Te As Si S

Mass
35.40 29.10 13.70 829 6.38 2.83 1.02 0.71
fraction/%
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Fig. 1 XRD pattern of tellurium slag
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Table 2 Oxidation reduction potential of common oxidant

Oxidant Fz *OH 03 H202 KMHO4 C102 Clz 02

Potential/V 2.87 2.80 2.07 1.77 1.67 157 136 123
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Fig. 2 Effect of NaCl concentration on leaching efficiency of

metals
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Fig. 3 Effect of H,O, volume fraction on leaching efficiency

of metals
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Fig. 4 Effect of dropping speed of H,O, on leaching

efficiency of metals
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Fig. 8 Effect of gas flow rate on leaching efficiency of metals
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Table 3 Results of optimum experiment

Element Te Cu Bi Sb Pb

Leaching

95.75 91.88 90.23 4.84 0.08

efficiency/%
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Fig. 10 XRD pattern of leaching residue
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Fig. 11 Experimental flow sheet of tellurium slag recovery
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ZHANG Qing, YING Chao-yan, YU Ke-na, GU Dong-hu,

Coordination oxidative leaching of tellurium and
valuable metals from tellurium slag based on AOP

GUO Xue-yi, XU Zhi-peng, LI Dong, TIAN Qing-hua

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Cleaner Metallurgical Engineering Research Center, Nonferrous Metal Industry of China, Changsha 410083, China)

Abstract: Based on advanced oxidation process (AOP), tellurium slag, which came from basic refining of bismuth crude,
was processed by coordination oxidative leaching in sulfuric acid. The effects of various parameters, such as
concentration of NaCl and H,SOy, volume fraction of H,O,, dropping speed of H,O,, leaching temperature and time, gas
flow rate and liquid to solid ratio on leaching behavior of Te, Cu, Bi, Sb and Pb were investigated. The optimal conditions
were determined as follows: NaCl concentration of 0.75 mol/L, H,SO, concentration of 2.76 mol/L, volume fraction of
H,0,; of 20%, dropping speed of H,O, of 1.2 mL/min, leaching temperature of 60 ‘C and leaching time of 2.5 h, liquid to
solid ratio of 10. Under the optimal conditions, the leaching efficiencies of Te, Cu and Bi reach 95.75%. 91.88% and
90.23%, while the leaching efficiencies of Sb and Pb are 4.84% and 0.08%, respectively, achieving efficient leaching of
tellurium and separation and enrichment of valuable metals from tellurium slag relatively.
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