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Introduction 

For many years, people have dreamed about living on the moon. In 1638, John 
Wilkins, a founder of the Royal Society, wrote a book called “Discovery of a World on 
the Moone”. Since then twenty-four humans have travelled to the moon and twelve 
have walked on the moon’s surface. Today, NASA is preparing to establish a 
permanent sustainable human presence on the moon through the Artemis program1. 
But is it really possible for humans to live on the moon? 

Why the moon? 

Out of all the planets, stars and moons in our solar system, the earth’s moon is a 
good option to support a permanent human settlement. The moon is located 
384,400km away from earth at its closest, taking 3 days to travel there.2 The moon 
has some surface gravity which makes a moon settlement more possible than on 
other planets. The moon also has some resources that we can use to harvest the 
necessary items that humans need for survival including oxygen, water, food, energy 
and shelter. 

Oxygen 

There is no atmosphere on the moon so there is no air for humans to breathe. NASA 
has discovered that lunar soil called lunar regolith consists of 42% oxygen. NASA 
has developed a robot that is capable of harvesting oxygen from lunar soil using heat 
and electricity.3 NASA has recently extracted oxygen from simulated lunar soil in a 
vacuum environment which proves that astronauts could harvest oxygen from the 
moons resources.4 

 
Fig.1 – Photograph of lunar regolith showing the different components5 

 
1 www.solarsystem.nasa.gov  
2 NASA Space Place www.spaceplace.nasa.gov 
3 The Lunar regolith https://www.nasa.gov/sites/default/files/atoms/files/05_1_snoble_thelunarregolith.pdf 
4 Twitter @NASA_Johnson #ICYMI Extracting oxygen from lunar regolith 
5 The Lunar regolith https://www.nasa.gov/sites/default/files/atoms/files/05_1_snoble_thelunarregolith.pdf 
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Water 

Water is made of hydrogen and oxygen. Oxygen can be harvested from lunar 
regolith, but hydrogen is more difficult to obtain. It would need to be transported from 
earth as a liquid. However, lunar ice was discovered in craters near the lunar poles 
in 2008 by Chandrayaan-1 (ISRO). 6 In 2018 NASA confirmed that rovers could drill 
and collect ice from these craters.7 In 2020, NASA discovered water on the sunlit 
surface of the moon in the Cavius crater, proving that water could be found across 
the moon’s surface. 8 

 
Fig. 2 Water molecules in a young crater on the side of the moon as viewed by 
NASA’s Moon Mineralogy Mapper on the Chandrayaan-1 spacecraft.9 

Food 

Lunar regolith samples collected by Apollo astronauts have been used to 
successfully grown plants, such as the Arabidopsis thaliana.10 Research showed that 
the plants grew with different success depending on where the soil samples were 
collected from the moon.11 Lunar regolith contains toxic matter but research has 
shown that by adding human manure to lunar soil adds nutrients and water to the 
soil and binds toxic materials, helping plants to grow.12 Seeds and earthworms would 
need to be transported from earth for growing plants.  

Energy 

Lunar regolith contains the elements used to build solar panels that could provide 
sustainable energy. However the moon is in darkness for approximately 16 days 
during the lunar night so solar panels would not provide enough power. A European 
Space Agency (ESA) study showed lunar regolith could be used to store heat and 
provide electricity for lunar vehicles and landers. Apollo astronauts collected samples 

 
6 Can we live on the moon?  www.kids-tpi.ca  
7 www.iop.org/explore-physics/moon/how-could-we-live-on-the-moon#gref 
8 Water & Ices | Composition – Moon: NASA Science https://moon.nasa.gov/inside-and-
out/composition/water-and-ices/  
9 NASA Instruments Reveal Water Molecules on Lunar Surface (usra.edu)  
10 Scientists grow plants in lunar soil www.earthsky.org  
11 Scientists grow plants in lunar soil www.earthsky.org 
12 www.iop.org/explore-physics/moon/how-could-we-live-on-the-moon#gref 
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of lunar regolith that have been used to replicate lunar regolith on earth to 
experiment with. The fake regolith was able to be moulded into 3D bricks that could 
store heat and were connected to a heat engine to create electricity.13   Using lunar 
regolith to store heat and create electricity means that it wouldn’t need to be 
transported from earth. The stored energy would power robots and machines used 
on the moon and help harvest lunar resources like food, water and oxygen. 

 

 
Fig. 3 - Homemade regolith brick14  

 

 
Fig. 4 - A 1.5 tonne building block of artificial lunar regolith, demonstrating 3D 
printing using lunar soil 15 

Shelter 

For humans to survive on the moon, they would need protection from the lunar 
environment, the extreme temperatures and space radiation. In direct sunlight, the 
surface of the moon can reach over 100 degrees Celsius and drop as low as -173 
degrees Celsius.16 Shelter could be provided using inflatable or expandable 

 
13 Powering the moon - 
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/Powering_the
_future_with_lunar_soil# 
14 Powering the moon - 
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/Powering_the
_future_with_lunar_soil# 
15 Powering the moon - 
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/Powering_the
_future_with_lunar_soil#  
16 Westlake, H (2018) “Journey to the Moon – 50th Anniversary of the moon landing 1969-2019” page 13 
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structures. To protect these structures from cosmic rays, lunar soil could be used to 
cover these structures in the form of lunar bricks. 

Conclusion 

While the moon is a good option for permanent human presence through the 
development of a lunar settlement, it is unlikely that humans will ever colonise the 
moon, relying only on the moons natural resources to sustain human existence. It is 
more likely that humans could establish a temporary lunar settlement utilising the 
moons natural resources, in addition to transporting valuable resources from earth in 
the preparation for greater space exploration.  The long term effects on humans 
eating plant foods grown in lunar regolith and drinking water harvested from moon 
ice is not known.  However the conversion of the moons resources to create oxygen, 
shelter and power are a great start for a lunar settlement. More research and testing 
are still needed to discover if a permanent sustainable human presence can be 
successfully established in the lunar environment.  
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