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Abstract: In-situ resource utilization (ISRU) of Mars refers to the use of local resources of Mars
to produce raw materials and energy needed for Mars exploration, to reduce mission load and
launch costs., which is an indispensable key technology for Mars exploration. Metals and carbon
dioxide are important in-situ resources on Mars. Some metals can be burned in carbon dioxide at-
mosphere, which makes it possible for metal/carbon dioxide combustion system to play the role of
fossil fuel/air combustion system on Mars. From the point of view of expanding the application of
metal /CO, combustion technology in Mars exploration, this paper reviews the research progress of
Mars carbon dioxide collection mode, Mars mineral distribution and smelting, and the main appli-
cation modes of metal/CO, combustion technology (Mg/CQO, rocket engine and Mg/CQO, metal
burner), and prospects the future research.
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Fig. 1 Mars adsorption compressor basic operating cycle
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Fig. 6 Drawings of the new copper cold head (all units are in inches)
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Tab.1 Major components of Martian soil
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SiO, 45.5% 41.9% 44.7%
Al, O3 8.8% 8.1% 8.8%
MgO 7.2% 7.0% 7.2%
CaO 7.52% 6.27% 6.82%
K,O 0.48% 0.43% 0.48%
TiO; 1.09% 0.83% 1.07%
SO; 4.68% 4. 68% 7.29%
FeO 20.1% 26.5% 19.0%
Na, O 1.4% 1.6% 1.7%
P, O 0.82% 0.83% 0.94%
Cr, 03 0.52% 0.37% 0.37%
(K, Na, Mg) ClOy 0.43% 0.46% 0.54%
MnO 0.4% 0.32% 0.37%
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Na; O 2.4 0.23 0.06 3.86 0
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