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Fig. 1  Progress in green mining technologies and equipment for metal mines
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Fig. 2 Diagrams of several non-blasting rock-breaking technologies
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Fig. 3 Paste storage thickener of Yuanjing Tungsten Industry
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Research progress and future development trends of green mining
technology and equipment for metal deposits

3

Zhou Aimin"*?, Wang Changjun'*?, Gong Jinrui'*"
(1. State Key Laboratory of Comprehensive Utilization of Low-grade Refractory Gold Ores;
2. Zijin Mining Group Co., Ltd.; 3. Zijin (Changsha) Engineering Technology Co., Ltd.)

Abstract: With the acceleration of global industrialization and urbanization, the contradiction between the supply
and demand of metal mineral resources has become increasingly prominent. Traditional mining models face severe chal-
lenges in terms of resource utilization efficiency and impact on ecological environments. Driven by the strategic goals of

" carbon peak and carbon neutrality " and ecological civilization construction, metal deposit mining is undergoing a
profound transformation from extensive practices to green and intelligent operations. Based on current industry
demands for development, the development status of green mining technologies was discussed from 5 dimensions. The
technical principles of innovative mining methods were analyzed, and breakthroughs in intelligent equipment were
evaluated. Moreover, applications of clean energy were explored, and the effectiveness of ecological protection technologies
was assessed. Progress in the construction of standard systems was investigated. Through case studies, the advantages
and limitations of these technologies in engineering applications were also revealed. The research indicates that
although significant achievements have been made in green mining technologies, bottlenecks remain in economic
efficiency, engineering adaptability, and large-scale application. In the future, interdisciplinary innovation should be
promoted; intelligent collaborative systems should be established, and the integration of resource recycling and ecological
restoration technologies should be deepened to provide new ideas and pathways for the sustainable development of the
metal deposit mining industry.

Keywords: metal deposit; green mining; technical progress; equipment upgrade; sustainable development; intelli-

gentization; resource recycling



