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___Origin and evolution of water «
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1. solar wind proton strikes surface

(possibly neutralizes) 2. forms hydroxyl (preferably near

defect like O vacancy)
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N - - 3. when hydroxyl density is high enough, recombination occurs
either thermally or radiation initiated (photon, electron or
proton)
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4. H,0 forms, and may now migrate but is
vulnerable to photo-desorption and
photodissociation




Types of Adsorption

Ice phases (~150K).

Low energy molecular ¥ j i
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High energy molecular
chemisorption (~250K to
350K).

Adsorbed OH

Dissociative
chemisorption of -OH
groups (usually >500K).




Importance of SURFACE AREA.
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Surface Defects are important to adsorption
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Desorption of Water from Lunar mare analog JSC1A

Olivine (010) cleavage showing adsorbed H and H,O




Desorption of Water from Bancroft albite powder
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Desorption of Water from Lunar mare analog JSC1A
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Mobility and Migration of Lunar Water

Example: Migration of subsurface water in PSR
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Mobility and Migration of Lunar Water

Example: Recombinative desorption of OH on illuminated Moon
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New water molecules produced from RD near
surface at a rate of 1 per hour to 100s of hours
per surface site.




. Composition, crystallinity, temperature are important to adsorptivity and
stability.

. Glass (passivated) is hydrophobic. Native metal is expected to be
hydroscopic. -> agglutinates and mature soils should be less adsorptive
than fresh surfaces.

. JSC-1Ais significantly less adsorptive than albite at least in part because
of its large glass content.

. Desorption of water is evident on both analogs up to ~ 400K. This is likely
molecular desorption, not recombinative.

. Migration of molecular water from depth toward surface should occur in
subsurface in polar regions.

. Migration into the surface (and desorpion loss) should occur for surficial
water everywhere on illuminated surface. - subsurface cryotrapped layer.




