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Tab.1 XRF analysis of zinc concentrate %
JLE bt TLHE bt
Zn 48. 17 Sn 0. 283
S, 29.79 Pb 0.175
Fe 16. 19 Mn 0. 155
Si 1.02 Sh 0.132
\ 0.93 In 0. 128
W 0.93 As 0. 084
Cd 0. 505 Ba 0.026 2
Cu 0.394 Cr 0.005 3
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Fig.1 Carbon-free roasting-traditional leaching process

flow of zinc concentrate
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Fig.2 Carbon roasting-traditional leaching process

flow of zinc concentrate
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Fig.3 Process flow of carbon roasting-acid reverse

leaching of zinc concentrate
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Table 2 Thermodynamic data on substances

involved in the reaction

A, Hyy/ @/ p/(Jemol ~1-K 1)

(kJ-mol=') 1000K 1100K 1200K 1300K

1 ZnS —-205.183 82.658 86.154 89.482 92.435
2 0, 0 220.820 223.02 225.114 227.10
3 Zn0O —-348.109 67.163 70.541 73.764 76.841
4 S0, —-296.813 271.172 274.49 277.67 280.72
5 C 0 12.680 13.849 14.990 16.101
6 Zn 0 58.774 61.435 65.518 75.114
7 Co, —-393.505 235.946 239.18 242.29 245.26
8 FeS —-100.414 96.575 101.116 105.37 109.37
9 Fe,0;  -825.503 152.501 162.29 171.54 180.27
10 Fe;O, —1118.383 242.034 255.09 268.33 280.89
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Fig.4 Relationship curves of generated Gibbs free

energy in main reactions and temperature
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Fig.5 Influence of carbon ratio on

leaching rate of zinc
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Fig.6 Effect of roasting temperature on

leaching rate of zinc
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Fig.7 Effect of roasting time on leaching rate of zinc
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Fig.8 Influence of carbon species on

leaching rate of zinc
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Fig.9 Effect of acid reverse leaching on

leaching rate of zinc
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Experiment on treatment of zinc concentrate with carbon-mixed

reduction roasting and conventional leaching
ZENG Jun', XIE Xue-zhen', YE You-ming', LAN Jun-feng', LIAO Zheng-da', CHEN Jin-zhong’
(1. School of Food and Biochemical Engineering, Guangxi Normal University of Science and Technology,
Laibin 546199, China;
2. College of Materials Science and Engineering, Guilin University of Technology, Guilin 541004, China)

Abstract; In China, zinc smelting is mainly based on the traditional " roasting-leaching-purification-electrolysis-

casting" process. Due to the lack of zinc resources, the raw material for zinc smelting is mainly high iron

sphalerite. In the process of smelting, zinc ferrite is inevitably generated. Due to the relatively stable nature of zinc

ferrite, the leaching rate of zinc is reduced, which not only wastes zinc and iron resources, but also seriously

pollutes the environment. Based on the above, zinc concentrate of a zinc smelter in Guangxi is taken as the
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research object, and the process of carbon roasting-leaching is adopted to reduce ferric ion into ferrous ion, so as to
prevent the generation of zinc ferrite and improve the leaching rate of zinc. The characteristics of raw materials were
analyzed by determining element content with X-ray fluorescence spectrum ( XRF). The effects of proportion of
carbon, roasting temperature, roasting time, type of carbon and leaching method on the leaching rate were studied
in order to determine the optimal process conditions of carbon roasting-leaching. The study results show that the
best process conditions of zinc concentrate roasting with carbon are as follows: roasting temperature 950 °C |, roasting
time 1.5 h, carbon ratio 3% , under the above conditions, the leaching rate of 84.39% can be obtained by using
activated carbon, the leaching rate of carbon-free roasting-leaching is only 65. 32% ; the ferric ion can be reduced
into ferrous ion by roasting with carbon, which can effectively prevent the formation of zinc ferrite and improve the
leaching rate of zinc; by acid reverse leaching, the leaching rate of zinc with reduced coal can reach 78.42% ,
which is much lower than that of conventional leaching, therefore, the conventional leaching process is more
suitable for the carbon roasting-leaching process than the acid reverse leaching process.

Key words: zinc concentrate; zinc ferrite; roasting with carbon; leaching rate
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Analysis on factors influencing sulfur recovery in zinc pressure
oxidative leaching and improvement measures
YANG Ze, XIE Wan-wen, SHEN Qiang, LI Duo-ji
(Zine Industry Branch of Western Mining Co. , Ltd. ,Xining 811600, China)
Abstract; The biggest advantage of the zinc pressure oxidative leaching process is that the by-product is solid sulfur
instead of sulfuric acid, which can fundamentally solve the problems of slow sales of sulfuric acid and SO, pollution
caused by traditional processes. A zinc company utilized the zinc pressure oxidative leaching process in its
production. When the sulfur recovery process was carried out in the initial stage, the sulfur recovery was low, with
most of the sulfur having not been effectively recovered but brought to the tailings, resulting in the loss of sulfur and
the difficulty of tailings treatment. Subsequently, the company systematically analyzed the pressure oxidative
leaching process, and improved the sulfur conversion rate during the pressure oxidative leaching process by
regulating the process parameters and increasing the particle size of the sulfur concentrate in the second-stage
leaching residue, and improved the sulfur recovery rate in the flotation process by controlling the slurry
concentration, slurry particle size, and air volume of the flotation cells, and increased the sulfur recovery rate in
the subsequent procedures by standardizing the filtration operation and ensuring the temperature of the molten sulfur
tank. After the company took such improvement measures, the total sulfur recovery rate increased from 45% to
71% . The specific methods can provide reference for other similar enterprises to improve their sulfur recovery rate.
Key words: zinc pressure oxidative leaching; leaching residue; high-grade sulfur concentrate; sulfur recovery;

sulfur conversion rate; sulfation rate



