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Introduction: In order to support the human ex-
ploration of space, the use of local resources, otherwise
known as In-Situ Resource Utilization (ISRU), is
needed. The Lunar Alloy Metal Production Plant, or
LAMPP, is a self-contained, scalable, deployable metal
production system designed for use in the lunar envi-
ronment. LAMPP is based off the nascent technology
of Molten Regolith Electrolysis (MRE) which has been
proposed as a possible way to extract metals on the
lunar surface. MRE passes an electric current through
molten regolith to split oxygen from metal oxides to
control production rates of oxygen and high-quality
metal. The LAMPP system provides enhanced control
of MRE output and the ability to extract metal alloys
and separate pure metals for further use.

Our group was selected as 1 of 9 universities to re-
ceive funding for the 2023 NASA BIG Idea Challenge.
Our proposed work will advance the state of MRE
technology as several critical technologies must still be
developed. Specifically, refractory materials to contain
molten regolith, which is known to be highly corrosive
and challenging to contain and handle, and also the
development of liquid metal flow technology. Beyond
developing this technology on Earth, these supporting
technologies must also be optimized for the lunar envi-
ronment, including the impact of dust, vacuum, and
1/6th gravity on molten flow and containment.

Our proposed test and evaluation plan will include
the following objectives:

1. Seek to unify what is known about MRE and its
associated technologies in the form of a review
paper.

2. Test and select various refractory materials as con-
tainment for different types of molten regolith of
highlands and mare compositions for various qual-
ities like longevity, robustness, and corrosion re-
sistance.

3. Understand and build a reference for how metals
flow at high temperatures in a vacuum and how
refractory materials and gravity may be impacted.

The ultimate project objective to be presented at the

2023 BIG Idea forum is to produce a preliminary sys-

tem design that will be conducted as a result of this test

and evaluation plan.

ig 1 D Rdrlngo the LAMPP System on the
Lunar Surface

In space exploration and settlement, ISRU must be
leveraged on the Moon to build infrastructure, thereby
reducing the need for materials from Earth. Roadways,
pathways, foundations, building frames, etc., typically
utilize bitumen, concretes, ceramics, and metals as
structural building materials on Earth. Similar con-
struction materials will be needed for lunar construc-
tion. Metal being a significant structural material with
high utilization potential. The LAMPP system has the
potential to provide metallurgical-grade alloys that
enable the development of sustainable lunar infrastruc-
ture. Thus, the extraction of metal is critical to the op-
eration of lunar bases that utilize pressure vessels, pip-
ing, power cables, and supporting structures. LAMPP
can meet these challenges by deriving metals from the
lunar regolith.
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