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Introduction: The world’s space agencies, in-
cluding ESA, have been considering various strate-
gies, architectures and mission concepts to explore the
solar system in the frame of international cooperation.
There is a consensus in that the lunar vicinity is the
most appropriate next step for sustainable exploration.
Key principles in said exploration are affordability,
exploration value, partnerships, capability evolution,
human/robotic partnership and robustness. Private
sector interest in Lunar exploration and resource utili-
zation is also on the rise.

Oxygen is a resource of the utmost importance,
and potentially the most immediate candidate for
ISRU. It serves as fuel oxidizer (and is therefore one
of the resources brought to space from Earth in the
largest quantities) and as part of the air and water
used by crews to breathe and use in ECLSS. Oxygen
is abundant in the Lunar Regolith.

Hydrogen reduction of FeO, the process of choice
for ALCHEMIST, relies on the endothermic reaction
of the feedstock with hydrogen in order to produce
water. One of the advantages of hydrogen reduction
over other processes is that its chemistry is not com-
plex and it has been verified extensively in industrial
processes and laboratory testing.

The Lunar ISRU Demonstration Mission Defini-
tion Study aims to perform a first definition and de-

sign of a payload (down to the sub-system level) us-
ing hydrogen reduction of FeO, and to define costs,
risks and development plan for the demonstrator
(supporting a future hardware development), while
taking into account inputs from, and iterations with,
segments providing a delivery and communications
service. The present study is running in parallel with
a second study using instead Carbothermal Reduction.

The payload has as an objective to produce at least
the minimum amount of water on the Moon before
2025, to obtain better information of feedstock prop-
erties in order to inform design of a large plant, and to
constitute part of a mission enabled through commer-
cialization and partnerships.



