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MONOGRAIN LAYER SOLAR CELL FOR FUTURE LUNAR OUTPOST

Abstract

One of the most important issues in establishing a lunar outpost will be the availability of energy
sources. Solar panels is one of the most promising options due to the fact that on Lunar South pole, that is
selected as a future lunar outpost location, some areas are constantly illuminated by sunlight. This would
enable constant electricity production from sunlight without the need of massive temporary storage such
as batteries or inertia wheels. Instead of bringing the solar panels from Earth, it would be more perspective
to find a way to produce them in situ on the Moon, from the resources available in lunar regolith. The
monograin layer (MGL) solar cell concept for semiconductor compounds was proposed more than 50
years ago by researchers of the Philips Company, additional developments, modifications and patents
were taken by the TalTech researchers and crystalsol GmbH. The MGL solar cell has a superstrate solar
cell structure: graphite/absorber/buffer/conductive oxide layer/substrate (glass or polymer film), where
the absorber is a monolayer of nearly unisize, with a typical diameter of 50 m, semiconductor powder
crystals embedded into a layer of epoxy without contaminating the upper surfaces. It is completely
different from traditional crystalline - or thin film solar cell technology, where lightweight solar panel
technology combines the advantages of high efficiency mono-crystalline material and low cost roll-to-roll
panel production, enabling to manufacture flexible, lightweight and cost-efficient solar panels to cover vast
areas with minimum cost. An objective of this study was to find the suitable semiconductor (elemental,
binary or multinary compound) available in lunar regolith that can be synthesized in microcrystalline
form and can be used in monograin layer (MGL) solar cell. The major elements in the lunar regolith are
O, Si, Na, Mg, Mn, Al, Ca, Ti, Cr and Fe. The supply of other elements is smaller; however most of the
elements that are present in Earth can be also found from the Moon and can be harvested. Candidates for a
semiconductor solar cell absorber are chosen based on availability of elements and having shown adequate
PV results. These include elemental Se, FeS2 (pyrite), Si, CaTiO3 (perovskite) and (Mg, Fe)2SiO4
(olivines). We have made remarkable advances with elemental Se and FeS2, developed technology to
synthesize these materials in microcrystalline form, with suitable parameters for solar energy conversion
and used them in MGL solar cell structures, results will be reported on the conference.
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