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Synergetic Material Utilization SMU

Combining=nvironmental Control and
Life Support Syste(ECLSS) aralsitu
Resource UtilizatioiSRU)
engineering, exploiting the synergies
among both fields to enable
sustainable exploration of the solar
system.
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LUWEX

Validation of Lunar Water Extraction and Purification Technologies
for In-Situ Propellant and Consumables Production DLR

The development, integration and validationlohar
water extraction and purification technologiés in-situ
propellant and consumables production for future space

exploration missions

Funded by
the European Union




LUWEX

Validation of Lunar Water Extraction and Purification Technologies

for In-Situ Propellant and Consumables Production DLR
' Scanway
space
1Ly |
S3¢|s% Technische |% |
5%%3 Universitit I
‘%’o -‘4\3 BraUHSChWEig Politechnika :
Vse® Wroctawska l E— E I ectro IyS IS
I
|
) I
Water-ice
deposit

Life Support

LIQUIFER
SYSTEMS

. GROUP
RN Funded by
the European Union




DLR

Funded by
the European Union

MU



DLR

© C. Kreuzig, et al. (2023)

134800 3.0kV x2.00k SE(L)

Funded by |
the European Union




-

<4 um "I s




Design choices for extraction
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Water Extraction and Capturing

) Dusty TVAC
Filling tube

) TemperatureC 61100 K

’ PressureC {16 mbar

@ Icy regolith simulant mass up to 15 kg Crucible
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Q: Amount of water present 5 wt.%, 750 mL (baseline)
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Water Extractionand Capturing

(Re)filled crucible for 12
experiments

Successfully sublimated
ice during 14 attempts

Regolith simulant or glass
beads

-

Crucible



Water Extractionand Capturing

Cold trap

Captured ice 14 times

Capturing efficiency relatively
high (around 90%)

Methanol severely reduced
efficiency
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Water Extraction and Capturing

simulants

20- 50 g of water
{ 60 kg of produced] per kwh

50-70% recovery
efficiency

sublimated

( 2,4 kg of water]
[ 3,7 kg of ice ] recovered

Full results yet to be published
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Water Purification - Requirements
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Water Purification - Requirements

Target product water
guality for electrolysis
applications and
drinkable water

[ TOC < 0,5 ppm ] [Methanol <05 ppr} [ EC < 1I'S/cm ] [ pPH<7 ]




Water Purification Results

Glass beads and ice lcy-regolith simulant







LUWEXS the first project to demonstratdarge-scale water
extraction and purificationin a realistic lunar environment using a
novel icy regolith simulant, setting a new benchmark in scale,
completeness, and performance.
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