
LUNAR IN SITU RESOURCE UTILIZATION (ISRU) AND COMMERCIALIZATION 

Paul M. Yun (pyun@elcamino.edu; paulyun@khu.ac.kr) 

 

Introduction:  In the 19th century, the impact of the 

Transcontinental Railroad on the United States was 

enormous by allowing a greater movement of popula-

tion as well as goods. According to Research Nester, 

the global tourism is expected to reach over US 

$11.3 trillion by 2025.[1] An affordable transportation 

will allow a movement of people and goods between 

the Earth and the Moon, which results in lunar settle-

ment through the construction for roads, structures for 

habitation, spacecraft and rocket warehouse and land-

ing pads in spaceport. Lunar tourism can be a signifi-

cant financial source for continued expansion of per-

manent human habitation on the Moon. Furthermore, 

the export of precious lunar metals to the Earth can 

also promote the commercialization in space.  

 

Energy and Water: Energy harvesting should come in 

prior to the lunar ISRU. Some permanently shadowed 

regions of the lunar poles reserve up to 30 wt.% water 

ice[2], which can be used for drinking, breathing, and 

radiation-shielding as well as producing liquid hydro-

gen and oxygen propellant. 

 

 
Fig. 1. Distribution of water-ice-bearing pixels (green and cyan dots) 

(Credit: Li 2018) 

 

Having constant sunlight and a good thermal environ-

ment, a solar photovoltaic power plant near a lunar 

pole operates almost continuously and can provide 

energy to a lunar resource processing facility. Different 

types of concentrating solar thermal power systems 

such as liner concentrating system, solar power tower, 

and solar dish system need to be tested out in the lunar 

environment to optimize energy harvesting. The total 

power usage needs to be calculated in advance so that 

the scale of the solar photovoltaic power plant can be 

determined. Furthermore, technology to store solar 

energy in water and to generate electrical power using 

electrolysis in the lunar environment needs to be de-

veloped.  

 

When a solar photovoltaic power plant is built further 

away from the lunar poles, it may not supply sufficient 

power to a lunar resource processing facility. A fission 

nuclear power system such as NASA’s Kilopower, can 

provide additional energy to the facility. 

  

Regolith: Technology for sintering lunar regolith into 

bricks and ceramics needs to be developed. The chemi-

cal composition of  lunar rock and soil samples collect-

ed through the Apollo Program shown in Fig. 2.[2] 

indicates that metals such as iron and aluminum ex-

tracted from silicates of regolith can be used to con-

struct lunar infrastructures. Cost-efficient metal extrac-

tion and processing technology needs to be developed.  

 

 
Fig. 2. Lunar surface chemical composition (Credit: Taylor 1975) 

 

Once cost-efficiently processed on the Moon, Helium-3 

used for nuclear fusion and Rare Earth Metals (REMs)-

scandium, yttrium, and the fifteen lanthanides-used for 

electronics, can be exported to the Earth.  

 

Conclusion: A feasible and sustainable lunar ISRU 

through commercialization can happen when afforda-

ble transportation and power supply are available. Suc-

cessful lunar ISRU will lead to ISRU on asteroids as 

well as Mars and beyond, which may result in hu-

man migration to other celestial bodies.   
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