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Geological Feasibility Analysis and Practice of Comprehensive Utilization of Low—grade Mineral
Resources
Jiang Shengdi
Wengniute Banner Hua 'ao Guangyuan Mining Investment Co., Ltd.
[Abstract] The inherent characteristic of China's mineral resources— "abundance of low—grade deposits but
scarcity of high—grade ones" —has become increasingly evident. The proportion of low—grade reserves for key
minerals such as copper, iron, and aluminum exceeds 60% of the total reserves, posing growing pressure on
resource security. This paper systematically reviews the geological feasibility criteria for comprehensive
utilization of low—grade mineral resources and provides detailed analyses of their application outcomes based on
four engineering cases: heap leaching and electroplating extraction at Duobaoshan Copper Mine, dynamic
boundary grade adjustment at Xinjiang Wulagen Lead—Zinc Mine, efficient separation of Panxi
Vanadium—Titanium Magnetite, and heavy—media selection of Keketuohai tailings. Through improvements in
geological evaluation indicators combined with innovations in selection and smelting technologies, the
comprehensive utilization of low—grade minerals is technically feasible, economically viable, and
environmentally benign, representing an inevitable solution to resource bottlenecks.
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