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Exploring Mars, sustainably
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Moon: 2027

Mars: 2039 (tentative)

For sustainability: resources should be produced on site.



Cyanobacteria provide a solution, but...
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Resource-efficiency must be determined

4Ramalho, Tiago P., et al.  Algal Research 84 (2024): 103801.



Parameter Earth Mars
Total pressure 1013 hPa (sea level) 6–11 hPa

N2 78% 3% 
O2 21% 0.1% 

CO2 0.04% 95%
Ar 1% 2%



How low can the pressure be?
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Atmos: A low-pressure photobioreactor
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Growth as a function of atmospheric parameters
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Growth as a function of atmospheric parameters
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Assuming equilibrium



Pressure in the cultivation system
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Fixed SGR (0.2 day−1) Fixed productivity (100 g m-3 day−1)
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Pressure in the cultivation system
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N2-rich air as waste product?
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Conclusion
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Downstream processes: Bioproduction on Mars
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How low can the pressure be?
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Efficiency of cyanobacterium cultivation
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Vigorous growth under a low pressure of N2 and CO2

19Verseux et al. Frontiers in Microbiology 12 (2021): 611798.



Atmos: A low-pressure photobioreactor
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Today and tomorrow
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MarCyano
Understanding responses of cyanobacteria to Mars cultivation
conditions

Biomass on the rock
Harnessing rock-microbe interactions in support of process
chains on MarsMartian Mindset



Growth as a function of atmospheric parameters
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