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Abstract : With the increasing depletion of high—grade mineral resources worldwide and the continuous growth of demand
for mineral products, the exploration and development of low—grade mineral resources have become a
strategic focus to ensure resource security and sustainable economic development. Low grade ore bodies have
higher requirements for exploration and evaluation techniques due to their low grade, uneven mineralization,
and implicit economic value. This article systematically explores the basic characteristics of low—grade mineral
resources and the main challenges faced in exploration and evaluation, with a focus on analyzing modern
exploration techniques and methods applicable to low—grade minerals, including high—precision geophysical
exploration, geochemical exploration, deep integration of remote sensing technology and geological modeling,
etc. On this basis, the paper elaborates in depth on the key technologies and methodological systems for
evaluating the potential of low—grade mineral resources, technical and economic evaluation, and environmental
effect evaluation. Combined with practical cases, it analyzes the effectiveness of technology application and
the bottlenecks it faces. Finally, the development trends of future exploration and evaluation technologies for
low—grade mineral resources, such as intelligence, big data analysis, and green exploration, were discussed in
order to provide theoretical references and technical support for promoting the scientific exploration and efficient
utiization of low—grade mineral resources in China.

Keywords : low-grade ore; resource exploration; evaluation techniques; economy; sustainable
development
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