Supplementary Material 4 - Neon

Atmospheric air Air compression Feed air precooling Adsorption Cryogenic heat exchange

The outside air is drawn in
and filtered, then compressed
to 6 bar to reach a
temperature of 90°C.

Air is made up of 78% nitrogen,
21% oxygen, 0.93% argon,
0.04% carbon dioxide and
0.0018% neon. Other gases are
present but in very low
concentrations (helium, krypton,
xenon, methane, etc.).

The compressed air is chilled
through a direct contact
aftercooler (DCAC) using
chilled water. This step helps
to remove moisture by
condensation while reducing
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Using a Temperature Swing
Adsorption (TSA) process
with zeolite material, the air is
purified from water, nitrous
oxide, carbon dioxide and
hydrocarbon molecules to

The purified feed air enters a
cryogenic heat exchanger
where it will be cooled down
at-173°C (5.7 bar). The
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Gaseous oxygen
and nitrogen

Separation of the noble gases neon, krypton and
xenon in air separation units is only worthwhile if
they have a relatively high minimum capacity of 800
t (depending on price and currently 2000 t)
oxygen/d. According to Clarke & Clare (2012), the
additional costs for helium/neon production in
conjunction with the construction of a new air
separation unit are around 1% of the total costs.
(Elsner, 2018)
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