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Abstract: As the only natural satellite of the earth, Lunar has abundant resources. It is the first target for humans
to carry out deep space exploration, and the ideal lunar station for the human to accomplish outer space
exploration. In-situ resource utilization(ISRU) technology of lunar surface mineral has always been research
hotspot and the purpose is to extract the mineral resources cleanly and efficiently on the lunar surface to meet the
requirements of lunar base construction and deep space exploration. Due to the special environment of the lunar
surface, the traditional extraction process can not meet its needs. So it is necessary to propose a suitable method.
The status of ISRU in metallurgical perspective was described in this paper. The environmental characteristics of
lunar surface, the composition of lunar soil and the types of energy, the types and occurrence of mineral resources
in the lunar surface, the mass fraction of various metal elements and the geographical location of their existence
were introduced. The ISRU metal extraction technology was summarized systematically, and the characteristics of
each process was analyzed. The processes and principles of reduction, electrolysis, pyrolysis, and other methods
were emphatically elaborated. The in-situ technologies were summarized and evaluated from the aspects of
process and implementation. The extraction of mineral resources on the monthly surface must follow the principle
of in-situ extraction, and the implementation of existing processes is restricted by loading, environment and other
conditions. The main oxides of lunar soil are CaO, MgO, Al,O,, TiO,, SiO, and FeO, and their reserves can meet
the demand. At the same time, different measures should be taken to extract different resources, such as Fe
extraction by hydrogen reduction, Al, Si, Ti extraction by electrolysis, O extraction by thermal decomposition, etc.
Besides, based on the commonality and development trend of ISRU, the exploit of mineral resources on the lunar
surface in future needs these as main research directions which contains the continuous operation of existing
processes, clean recycling resources, small-volume lightweight equipment, and electric and optical energy.
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Fig. 1 Sampling area average mass composition of lunar soil
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Fig.7 Schematic diagram of in-situ utilization of lunar mineral resources
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Table 1 Summary of in-situ utilization technology of lunar soil mineral resources
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