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Ceramic honeycomb O2 extraction

Cement and concrete

Plasma-based rebar production

Ice as construction material

Reinforced regolith

Fiberglass production

Carbothermal reduction

Microwave sintering

Nuclear waste in glasses

Solar array production

Sponge iron process

Microwave volatile extraction

Thermal energy reservoir

Vacuum pyrolysis

Regolith bags

Flexlock Geomats

Molten regolith electrolysis

Bio-ISRU for H2/O2

Geothermite construction

Implanted solar wind extraction

Hydrogen reduction

Ionic liquids for O2 extraction

Laser fabrication

Regolith heat shield

Combustion synthesis

Electrochemical processing

Electrostatic beneficiation Additive manufacturing

Magnesium structures

Landing pads

Graded roads

Berm construction
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Input material Output material
ISRU process
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Using the “whole buffalo”
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Using the “whole buffalo” Using the “whole regolith”

Dust
Sand

Cobbles

Volatiles

Silicate 
minerals

Metals, meteorites,  
other ores
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“we define the Circular Economy as a regenerative 
system in which resource input and waste, emission, 
and energy leakage are minimised by slowing, 
closing, and narrowing material and energy loops. 
This can be achieved through long-lasting design, 
maintenance, repair, reuse, remanufacturing, 
refurbishing, and recycling.”

– Geissdoerfer et al. 2017
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ISRU Process

Product

Intermediary

Mars-specific

Moon-specific

Strategic regolith processing (v1)
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Species Moon Mars

H2O/OH
Ice in PSRs, 1-5 wt.% with local 
enrichments 20% or higher. In 

pyroclastics at 100s ppm  

Pure layers of ice at mid to high 
latitudes; high abundances in 

sulfates and clays

S
Various S-species at <1 wt.% in 
PSR material, minor sulfides in 


bulk regolith

Strata enriched in sulfate phases, 
scattered throughout equatorial 

regions and in polar dunes

C Some minor C-bearing phases in 
PSR material

Sparse carbonate minerals, ppb 
levels of organics in some strata

ClOx
Perchlorate and/or chlorate salts in 

some strata 1-2 wt.%

N Nitrates at up to wt.% levels in 
some strata

He 3He at ppb levels in regolith

Hg Detected by LCROSS in PSR 
material

Volatile extraction
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Volatile extraction
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https://kevincannon.rocks/StrategicRegolithProcessing.xml

https://kevincannon.rocks/StrategicRegolithProcessing.xml
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https://sciences.ucf.edu/class/exolithlab/

https://sciences.ucf.edu/class/exolithlab/
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https://sciences.ucf.edu/class/exolithlab/

Currently: 1581 kg of simulants delivered to 275 customers in 30 countries

>160 different research projects

https://sciences.ucf.edu/class/exolithlab/
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https://sciences.ucf.edu/class/exolithlab/

https://sciences.ucf.edu/class/exolithlab/
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https://kevincannon.rocks/LunarIceProspecting_v1.0.pdf

Freely available white paper on ice prospecting. 

Covers: 
- Synthesis of orbital datasets 
- Likely physical properties of deposits 
- Operability considerations 

Will be updated in the future as new data comes in.

https://kevincannon.rocks/LunarIceProspecting_v1.0.pdf
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Concluding thoughts: 

- Regolith-based ISRU can be treated as linked chains instead of isolated processes 

- It’s not too soon for thinking about sustainability: build it in from the start 

- There are many creative uses for different regolith components, more than mentioned here 

- Many of these can be tested with simulants, but we can’t do it all alone


