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Fig. 1 Sources and place of mineral waste
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Abstract: Since the turn of the 21st century, the development of green energy. the deepening conflicts in
the ecological environment, and the surge in demand for high—tech solutions have driven the acceleration
of new technologies, ushering in the era of “Industrial Revolution 4. 0. ” The historical progression of in-
dustrial revolutions has always been closely linked to the evolution of mineral resources. The emergence
and application of new technologies have transformed the types and methods of utilizing mineral resources,
thereby steering the direction and content of industrial revolutions, and promoting technological advance-
ments in energy, materials, information, and other fields. The recurring transformations in the utilization
of mineral resources highlight that, in the context of the new industrial revolution and carbon neutrality
goals, the assurance, development, utilization, and novel applications of mineral resources-alongside asso-
ciated ecological and environmental issues-determine the relevance and value of mineral science and engi-
neering disciplines. Addressing longstanding conflicts in contemporary mineral resource utilization, such
as the conflicts between resource development and conservation, resource utilization and environmental
pollution, mineral properties and new applications, and carbon emissions and carbon sequestration in min-
eral media, has become a critical task. This paper focuses on these four aspects,discussing modern miner-
alogy’s high-quality service to the country’s major strategic needs and its role in developing new produc-
tivity in relevant fields through practical examples in mineral resource development,such as uranium, lithi-
um, hydrotalcite, and perovskite.

Keywords: Industrial Revolution; Carbon neutrality; Mineral resources; Comprehensive utilization;
New function
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