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Regenerative Life Support in Manned Space Exploration and Integrated

Utilization of Space In-situ Resources
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Abstract Stably providing life-support goods and materials such as oxygen, water, and food needed for
long-term human survival and disposing waste by recycling and in-situ resource utilization, manned
spacecraft is the core transportation technology for long-term flight and residence in outer space such as to/
on the Moon and Mars. In this review, we summarize the connotation of regenerative life support
technology and digest the new progress and unsolved problems of regenerative life support technology from
five aspects; water and gas regeneration, food production, solid waste recycling, and in situ resource
utilization and system artificial control. Finally, for the next generation regenerative life support system
with longer residence time and longer flight distance, we propose the critical technical and fundamental
scientific problems that must be solved urgently. This review provides an important reference for
establishing a new life support system for crewed spacecraft with multi-disciplinary cooperation to realize

long-term residence and colonization in space in the future.

Keywords manned spacecraft; regenerative life support; space in-situ resource; extraterrestrial long-term

survival; planetary colonization
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