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ISRU Techniques

SO|Id Gas Interactlon
— Reduction mechanism (H,, C, CO, CH,, H,S, Cl,)
— Fluorination replacement
— Carbo-chlorination.

Molten Processes:
— Molten Electrolysis (fluxed melting)

— Molten reduction (carbothermal, Li reduction)
— Oxygen benefication (oxidation and complete reduction)

'_ Pyrolysis:

— Vacuum or Vapor phase
— Plasma (10,000 C) separation, or reduction
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“Vacuum Pyrolysis

= » Vacuum pyronS|s is based on the vaporlzatlon reaction of
L metal oxides that simultaneously reduces the oxide and
produces O.,.
SiO
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@ « The reduced oxide can be condensed out of the low-

L pressure gas as the gasses cool.

4 « Vacuum pyrolysis has a high potential efficiency

¥ (upto 0.2 g/g).
" » The process requires no imported chemicals/consumables. &
e Can produce metallic byproducts from the condensatlon
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Process Diagram
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Vacuum Pyrolys
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High
Prototype Reflector Temperature | Generation
Power
650 10,000 60 500 210
(S (W)
t{_ Ma>z(':l')emp 1870 1500+ 1300 | 1100 | 1300
"‘t Chamber Mass 35 300 18 19 30
o (k)
mez] Samplesize 20 2000 0.15 20 20




FPHERICAL OR AXPHERICAL =URFACE
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Power: 60-80 W Sample Analysis at Mars (SAM)
Data rate: <100 kpbs

Volume: 19 dmd 68 dm3 Sample

Inlets

Atmospheric
L Inlet




High Temperature Chamber -

Turbo Pump

Residual Gas
Analyzer
Nested tungsten
shields

C Thermocouple
electrodes
j«—Pressure Tap

Slotted

Tungsten,
Filament
Zirconia
Support

Alligator Clips

NASA
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Heating Profiles
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— Condensation Rate for Nitrogen
— Condensation Rate for Oxygen

Input Cooler Power (W)
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