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Table 3: Materials Processing with Lunar Resources

Additional Processes Additional Materials Produced (cumulative with “builds

(cumulative with “builds | upon™)
upon”)

1L N/A Sieve and/or grind regolith Regolith

2L 1L Molten Regolith “Mongrel Alloy”, Ceramic, Oxygen
Electrolysis

3L 1L, 2L Vacuum Distillation or Elemental Aluminum, Iron, Magnesium, Calcium, Silicon,
equivalent Titanium. (Also, if regolith obtained from KREEP terrane,

then Potassium, Rare Earth Elements, and Phosphorus)

4L IL-3L  Metals Refinery Various alloys
SL N/A Ice Mining & Distillation H,0, CO, CO,, NH3;, many compounds and trace metals

6L 5L Fischer Tropsch process CH,, plastics, rubbers
7L IL-6L.  Metals Refinery including Steel
carbon from 5 & 6
8L IL-3L  Slaking and cement Lime and cement
production
oL I1L-8L  Advanced processes Most other materials
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How much of the solar system should we leave as
wilderness?

Martin Elvis * & &, Tony Milligan ° &

Show more

https://doi.org/10.1016/j.actaastro.2019.03.014 Get rights and content

“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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Mars

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

Strata enriched in sulfate phases,
scattered throughout equatorial
regions and in polar dunes

Sparse carbonate minerals, ppb
levels of organics in some strata

some strata 1-2 wt.%

Nitrates at up to wt.% levels in
some strata
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a2y United States Patent
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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://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.

ICE PROSPECTING:
Your Guide to
Getting Rich on the Moon

Version 1.0 // May 2019

Kevin M. Cannon (cannon@ucf.edu)

SRONO
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https://kevincannon.rocks/LunarIceProspecting_v1.0.pdf

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
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