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Abstract As an important resource on the moon, water ice is the basis for the construction and oper-

ation of the international lunar research station and lunar base in the future. The research on the com-
prehensive exploitation of the water ice resource in the lunar polar regions has also attracted the atten-
tion of the space powers in the world. The occurrence and distribution of lunar water ice are elaborately
described based on a thorough survey of the exploration and research achievements of water ice in the
lunar polar regions at home and abroad. The technical schemes of lunar water ice in excavation, extrac-
tion, separation and purification, transportation and storage, decomposition and utilization are intro-
duced in detail, as well as the advantages and disadvantages of each scheme are briefly reviewed. The
excavation and extraction steps can be classified into two categories based on the distinct extraction
sites of lunar water ice: in-situ extraction and remote extraction. According to the different heating
methods, the techniques of direct heating by sunlight, drilling heating, and microwave heating are intro-
duced. In the separation and purification steps, three technologies are introduced: low-temperature distil-
lation and cold trap, adsorption purification, and membrane purification technology. For the steps of
transporting and storing, the water tanks are classified based on their position, and the requirements for
materials are given. In the decomposition and utilization steps of the water ice resource, three kinds of
electrode composition technology are introduced, including alkaline electrolysis, proton exchange mem-
brane electrolysis, solid oxide electrolysis technology, and a photocatalytic decomposition technology us-
ing TiO, as the catalyst is also presented. Combining the construction plans of the future international
lunar research station in China and the Artemis program of the United States, which aims to establish a
lunar base, the appropriate areas, and technical schemes for the comprehensive exploitation of the lunar
water ice resource, is evaluated to provide important references for the exploitation and utilization of wa-
ter ice in the lunar polar regions.

Key words Lunar research station, Lunar polar regions, Lunar water ice, Comprehensive exploitation
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Table 1 Comparison of lunar water ice extraction schemes
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Lunar surface in-situ water purification and hydrogen and oxygen production system (IHOP).

WIPE: In-situ purification equipment. HOPA: Assembly system for hydrogen and oxygen production.

IWP: Ionomer-membrane Water Purification
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