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Oxidation Behavior of Thallium Sulfide During Roasting
of Zinc Concentrate

LIN Wenjun
( Zhuzhou Smelting Group Co. , Ltd., Zhuzhou 412000, Hunan, China)

Abstract; In order to investigate the reaction behavior of associated thallium sulfide in zinc concentrate during fluidized
roasting, thermodynamic calculation and verification experiments were conducted for the oxidation process of thallium
sulfide. Firstly, the volatilization of thallium chloride, thallium oxide, metallic thallium and thallium sulfide were
analyzed based on data retrieval and calculation, and the volatilization of those four matters was determined in the
following descending order; T1,0 > TICI > TL,S > Tl. Then, the equilibrium analysis and the calculation of Gibbs free
energy change of the T1,5-0, system were conducted. It is shown that TL,S volatilizes violently in an inert atmosphere as
temperature rises, and decomposes into Tl and sulfur vapor after temperature is above 1 000 °C. However, in an
oxidizing atmosphere, TI,S begins to generate a large quantities of T1,SO, after the temperature reaches 100 C, and a
few of TL,S begins to decompose into SO, and TI,0 after temperature is above 1 000 “C. No interaction occurs between
T1,S and ZnO. In the practical roasting process, TL,S is completely converted into T1,SO, and remains stable in the
calcine at the temperature above 800 °C, which can be intensively removed in the subsequent open-circuit of leaching
and purification process.

Key words: thallium; oxidation; equilibrium simulation; phase analysis; thallium sulfide; thallium oxide;

thermodynamic calculation; zinc smelting; fluidized roasting
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Fig.1 Vapor pressure of metal thallium and thallium compounds
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