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Fig.1 Schematic of the crystal structure of pyrite
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Fig.2 Band structure and density of states of pyrite
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Present Situation and Research Progress of Comprehensive Utilization of
Low Grade Zinc Oxide Ore

Wang Jifeng', Fu Hengyi®, Yan Xiaotong', Wang Pengcheng’, Wang Le'

(1.School of Metallurgy and Energy, North China University of Science and Technology, Tangshan, Hebei,
China; 2.School of Electrical Engineering, North China University of Science and Technology, Tangshan,
Hebei, China; 3.Collaborative Innovation Center of Steel Generic Technology, University of Science and

Technology Beijing, Beijing, China)

Abstract: According to the latest 14th Five-Year Plan, China encourages the comprehensive utilization of
mining resources such as associated ore, low-grade ore and tailings. Strengthening the comprehensive
utilization of resources is an important means to change the extensive economic growth and realize the
circular economy and green development. With the increasing demand for valuable metals such as zinc and
lead and the depletion of limited high-grade zinc ore resources, it is urgent to comprehensively recover and
utilize the valuable components of middle and low grade zinc oxide ore. In this paper, the existing
technology principle, process flow and effect of the comprehensive utilization of low grade zinc oxide ore
resources are summarized and analyzed from two aspects of roasting method and leaching method, and the
problems existing in the application of each process are put forward. Secondly, the research status of
comprehensive utilization of low grade zinc oxide ore and zinc containing waste by microbial
hydrometallurgical technology is briefly analyzed. Finally, the prospect of the comprehensive utilization of
low grade zinc oxide ore is prospected: the microbial hydrometallurgy technology, especially the microbial
and chemical combined process technology, will be the focus of future research because of its characteristics
of not only realizing the efficient recovery of valuable components, but also realizing the win-win of
economic benefits and environmental protection.

Keywords: Low-grade zinc oxide ores; Roasting method; Bio-metallurgy; Comprehensive utilization
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Research Progress on Activation Mechanism of Pyrite Flotation

Li Shihao, Ma Qiang, Wang Long, Yang Xu
(School of Resources and Environmental Engineering, Wuhan University of Technology,
Wuhan, Hubei, China)

Abstract: Pyrite is one of the most abundant sulfide minerals in nature, often associated with lead, zinc,
copper and other high-value sulfide minerals. Activators are normally used to improve the floatability of
pyrite that inhibited due to high alkalinity. The influence of activators on the surface properties of pyrite is
the key to reveal its mechanisms. This study investigates the crystal properties of pyrite, including its crystal
structure, band structure, density of states, Mulliken, electrochemical properties, etc. Taking the evolution of
pyrite surface species as the starting point, this study introduces the effects of surface doping, vacancy
defects and surface oxidation on its floatability. The activation mechanisms of ions and flotation agents are
reviewed: copper and lead ions form active sites for the adsorption of collector on pyrite surface and promote
the adsorption of collectors; acid activators remove hydrophilic precipitation and oxidation products on the
surface of pyrite; salt activators react with atoms on pyrite surface to change the surface properties and
hydrated layer structure, thereby promoting pyrite flotation. The focus on the surface properties of pyrite
including observation, characterization, accurate calculation and simulation during activation, can provide a
credible scientific basis for the development of efficient and clean activators, rational utilization of resources
and environmental protection.

Keywords: Pyrite; Surface properties; Activation; Flotation; Density functional theory



