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Introduction:  The NASA Space Technology Mis-
sion Directorate (STMD) Game Changing Devel-
opment (GCD) program funded a collaboration 
with NASA and industry to demonstrate the Molten 
Regolith Electrolysis (MRE) process in a vacuum 
environment. MRE has been a long time studied 
technology for oxygen (O2) production from rego-
lith on the lunar surface[1] [2]. MRE remains a 
promising technology for O2 production for human 
life support and propellant supply, as well as for 
construction materials that are retrieved from the 
molten metal slag. The MRE demonstration oc-
curred in December 2024 at Kennedy Space Cen-
ter (KSC) with Lunar Resources, Inc. (LUNAR), us-
ing ICN-LHT-1G (also known as CSM-LHT-1G) 
regolith [3]. LUNAR was funded via an SBIR Phase 
III contract (Contract #80NSSC22C0001). A 
LUNAR manufactured reactor was tested in the 
KSC Atmospherically Sealed Simulator for In-situ 
System Testing (ASSIST) chamber. The O2 and its 
gaseous byproducts were analyzed during the reg-
olith electrolysis using the NASA developed Vola-
tile Monitoring and Oxygen Measurement System 
(VMOMS). VMOMS included a residual gas ana-
lyzer, oxygen sensors, and a gas chromatograph. 
A core sample was retrieved after the molten reg-
olith cooled down post electrolysis. A computed to-
mography (CT) scan was performed on the re-
trieved core sample. X-ray photo-electron spec-
troscopy (XPS), scanning electron microscopy 
(SEM), energy dispersive spectrometer (EDS), 
and X-ray fluorescence (XRF) measurements 
were all collected to provide insights on composi-
tion and morphology of the sample. This work de-
scribes some of the results of the retrieved core 
analysis as well as discussions on future work that 
the KSC MRE team will be performing on a fully 
integrated MRE system, to further develop the 
technology.  

 

 
Figure 1. Core sample removed from reactor af-

ter MRE testing complete. 
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