A New Water Extraction Method to
Generate and Control Water
Reservoir in Planetary Environments

12T, Gordon Wasilewski, °T. Solecki, °R. Wisniowski, 3A. ]. Zwierzynski
6/11/2019

ISpace Research Centre PAS, Warsaw, PL
2Colorado School of Mines, Golden, CO
SAGH University of Science and Technology, Krakow, PL MINES A




Sublimation of icy regolith on the Moon
with Thermal Mining

Sowers, et al. 2018

Melting of ice sheets in Antarctica or

Mars with Rodwell

I

Linne et al., 2017



Any method has in common:
Phase change(s)
Heat and mass transfer

Extraction method for a certain ice
deposit has to be tailored for:

Ice content and geology

Energy and consumables constraints

Ice heating in a planetary
environment is a slow and energy
intensive process
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We patented a method that tries to merge best

advantages of low ice content sublimation and

ing

high ice content melt
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We patented a method that tries to merge best
SR 13 advantages of low ice content sublimation and
1| (O e high ice content melting:

DA || || N = Melted water in pores conducts heat, empty
' 11 : pores are bad thermal conductors

Thermal conductivity [k, W /(mK)]:
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Buffer gas injection and ice melting

We patented a method that tries to merge best
advantages of low ice content sublimation and

high ice content melting:
* Buffer gas-liquid water may act like a gas cap

in oil reservoir

© Schlumberger
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Primary Requirements

Buffer gas

) " recycle/injecti

Low permeability regolith/rock, or
Ice saturated deposit, or

Ex situ heating
2. Access to a buffer gas

1. Impermeable layer
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Martian atmospheric CO2

Excess oxygen from
reduction/electrolysis

Excess
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