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Fig. 1 Basic conceptual diagram of dynamic mining and
intelligent management system for closed-loop in-situ

leaching of uranium
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Fig.2 A detailed diagram of dynamic mining and

intelligent management system for closed-loop

in-situ leaching of uranium and its elements
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Fig.3 Standard framework for dynamic mining and
intelligent management system for closed-loop in-situ

leaching of uranium
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Construction of a Dynamic Mining and Intelligent Management System for Closed-loop

In-situ Leaching of Uranium
NIU Siyuan, LIU Longcheng,ZHANG Zhe’an,PENG Zhiting,BAI Yunlong

(Digital Uranium Mining and Metallurgy Center ,Beijing Research Institute of Chemical
Engineering and Metallurgy s\CNNC,Beijing 101149)

Abstract: To overcome the challenges of in-situ leaching uranium mining, such as limitations in real-
time data analysis, lack of intelligent decision support,insufficient dynamic optimization capabilities,
complexities in formulating real-time production strategies, and difficulties in full-lifecycle iterative
optimization,a dynamic mining and intelligent management system for closed-loop in-situ leaching of
uranium is proposed. The system’s fundamental concepts, key enabling technologies, structural
components and operational framework are presented in detail. Based on the reactive transport model,
the system focuses on dynamic data monitoring, data assimilation, and dynamic multi-objective
production optimization, aiming to enhance the intelligent level and optimization management
capabilities of in-situ leaching uranium mining. The construction and application of this system are
expected to accelerate the digital and intelligent transformation of in-situ leaching uranium mining and
provide a robust theoretical foundation support for the full life cycle development and management of
uranium resources.

Key words: in-situ leaching; uranium; dynamic mining; development and management system; data assimilation;

dynamic multi-objective production optimization



