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CLOSING THE OXYGEN LOOP WITH

METHANE PYROLYSIS
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Methane vented

Current process is limited to <50%
recovery of oxygen due to the hydrogen
lost in the vented methane

Not closing the loop will result in greater
consumables on a trip to Mars

Methane pyrolysis can recover this
hydrogen and close the oxygen loop

Sabatier: CO,+ 4H, - CH, + 2 H,0
Electrolysis: 2H,0 - 2H, + 0,
Pyrolysis: CH, » 2H, + C
Net reaction: CO, —» 0, + C




CLOSING THE OXYGEN LOOP WITH

METHANE PYROLYSIS
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Advantages of Methane Pyrolysis:

Increases oxygen recovery to near
100%

Leverages NASA's investment in
Sabatier technology

Product is clean, easily handled carbon
— no separations steps, soot, or
hazardous gases

Robust technology
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A MORE EFFICIENT, EFFECTIVE AND RELIABLE

CARBON DIOXIDE REMOVAL BY IONIC LIQUID SYSTEM
—y o i, - i

Advantages of CDRILS: =X -

How it works:

Status:

Qj

Maintains a lower CO, partial pressure

More reliable and robust due to continuous
system and tolerance to water
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Laboratory CDRILS test s NASA CDRILS breadboard

Lower size, weight and power especially
when integrating with downstream Sabatier

Removes numerous trace contaminants

Exchange of EMIM Ac ionic liquid with
promoter between a scrubber (CO2 capture
by the ionic liquid) and a stripper (CO2
release)
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Membrane durbiity test stand

Six separate ground demonstrations built
and under test
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CDRILS brassboard CDRILS prototype
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STATUS OF ADVANCED ECLSS TECHNOLOGIES

NASA/Honeywell Methane Pyrolysis NASA/Honeywell CDRILS
— Brassboard reactor delivered to NASA for — Six separate ground demonstrations built
integrated system testing in 2022 and under test
— Flight-like reactor completing Preliminary — Flight demonstration unit design in progress

Design Review in 2023
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