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--- ABSTRACT ---

Space colonization and exploitation of extra-terrestrial natural resources could help humanity in
facing various Earth problems. In this regard, production of energy and materials starting from
Moon and Mars natural resources as well as the transportation of humans in space could be
considered the long term remedy to issues such as overpopulation, depletion of fossil fuels,
climate change as well as reduction of available natural resources. Along theses lines, two recently
filed patents related to use of novel technologies for the in situ exploitation of natural resources
available on Moon and Mars have been developed.

In Situ Resource Utilization (ISRU) and In Situ Fabrication and Repair (ISFR) technologies represent
core components for space exploration and colonization. ISRU technologies can provide materials
for extraterrestrial life support, propellants for extravehicular activities, construction materials as
well as energy to a crew deployed on a planet, Moon, or asteroid. On the other hand the target of
ISFR technologies is to satisfy requirements related to the fabrication and repair of equipment and
materials at the location (in-situ) where the equipment operates.

Besides being a key element for the success of manned space missions, the development of ISRU
and ISFR technologies, may directly suggest possible solutions to environmental issues on Earth.
Examples include carbon dioxide sequestration systems, optimized water treatment processes,
sewage systems, recycling of waste, controlled crop growth, etc.

In the framework of the Cosmic project, sponsored by the Italian Space Agency since the end of
20009, a task force formed by the University of Cagliari, the Department of Energy and Transport of
the National Research Council (DET-CNR) as well as by the Centre of Research, Development and
Advanced Studies in Sardinia (CRS4), is involved in a research activity aimed to the development of
ISRU e ISFR technologies. In the framework of the Cosmic project, two patents related to novel
technologies for the in situ exploitation of natural resources available on Moon and Mars are
recently filed.
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Tecnologia dei Materiali presso il Dipartimento di Ingegneria Chimica e Materiali dell’'Universita di
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nazionali ed internazionali, oltre 150 "proceedings” relativi a convegni nazionali ed internazionali,
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