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Fig. 4 Application scenario of the integrated scheme: exploration, sampling, and utilization
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Table 2 Experimental results of water ice extraction and
collection from lunar soil
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Conception of Integrated Scheme of “Exploration, Mining and Utilization”

of Lunar Water-Ice Resources

ZHOU Guangxu', CUI Zhongyu’, ZHANG Weiwei', JIANG Shengyuan', GUO Linli’

(1. State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150001, China; 2. Key Laboratory of Advanced Forging
& Stamping Technology and Science of Ministry of Education of China, Yanshan University, Qinhuangdao 066004, China;
3. China Academy of Space Technology, Beijing 100190, China)

Abstract: Four key technologies and solutions were summarized four key technologies and solutions: accurate prediction of
water ice resources, scientific in-situ analysis, efficient extraction, and its transformation and utilization. For the demand of the
detection and utilization of water ice resources in the polar regions of Moon, taking advantage of the deep low temperature and
occurrence characteristics of water ice in the lunar polar regions, an integrated scheme of “Detecting, Mining and Utilization” on
lunar water-ice resources was this paper proposed, and the application scenarios and functions, design plans and evaluations,
application prospects, etc. The project provides technical reference and a scientific basis for future exploration, development and
utilization of water ice resources in lunar polar regions, support for China’s fourth lunar exploration project and lunar scientific
research station construction and other major missions.

Keywords: polar regions of Moon; water ice resources; detection and sampling; in situ utilization; integrated schem

Highlights:

FRAEAE (1988—), I, f -, IhIBEFE A, 32 B AL 7 In): Hh AP R AACR

e This paper investigates and analyzes the development history of the exploration, sampling and utilization of lunar water resources,
systematically reviews the typical cases and development trend, and optimizes the defects of the original cases such as their
independence and poor data sharing.

e This paper puts forward the development concept of multi-device collaboration for water resources utilization in the lunar polar
region in the future, and summarizes four key technologies and solutions of accurate prediction, scientific analysis in place, efficient
extraction and conversion of water ice resources.

o This paper makes full use of the deep-low temperature and the characteristics of water ice occurrence in the lunar polar region, and
proposes an integrated implementation scheme of “exploration-mining-use” of water ice resources. The application scenarios and
functions, design scheme, evaluation and application prospect are introduced in detail, which provides technical reference and a

scientific basis for the exploration, development and utilization of water ice resources in the lunar polar region in the future.
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