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The H2O and hydroxyl discovered 

on the illuminated portion of the Moon by three inde-

pendent spacecraft [1,2,3], and the excavated water ice 

from within a permanently shadowed crater (LCROSS 

homepage), may represent reservoirs of accessible H2O 

and OH.  Understanding the distribution, stability, and 

abundances of water and hydroxyl represented by these 

potential reservoirs requires understanding the proc-

esses that control the adsorption, migration, and 

desorption of both water and OH on lunar grains. 
The water and hydroxyl-related infrared absorption 

bands on the illuminated Moon likely represent ~ a 

monolayer, dominated by OH at mid to lower latitudes 

and by water for some (cooler) polar regions [1,2,3]. 

The abundance, while only ~ monolayer, represents 

~1000 ppm because of the fine granularity and rough-

ness of the soil [4].  Distributed throughout a regolith, 

concentrations are significantly greater than currently-

mined disseminated metal deposits on Earth [e.g. 5], 

and could be extracted with less energy. 

Results & Discussion: The surface of the Moon 

contains a wide range of materials of various composi-

tions and surface properties and will differ in adsorb-

ing water and OH.   

Lunar Agglutinates. The lunar soils have a signifi-

cant component (~ 40%) of agglutinate glass, formed 

from the finest size fraction of the soil. In our experi-

ments, lunar agglutinates are simulated with a very low 

water content lunar basaltic glass analog. Dosed with 

water at 110K,  water desorbs very quickly at ~ 170K, 

consistent with sublimation of ice.  There is no evi-

dence for adsorption of water or OH, though high sur-

face roughness may increase adsorption for all lunar 

materials [6].   

Nanophase Iron. Associated with agglutinates, 

npFe
0
 is ubiquitous in mare soils but is also found on 

highland grains.  Native metal is not expected to 

strongly adsorb water or OH because of the lack of a 

strong electronic attraction. 

Silicates. Olivine, pyroxene, and plagioclase are 

major components of the lunar soil. Crystal structure 

and the presence of any unsatisfied bonds, such as cre-

ated through rock fracturing, micrometeoroid bom-

bardment, and even solar wind bombardment, would 

affect the adsorptivity. Desorption experiments show 

that the lunar mare simulant (JSC1A) desorbs water 

over a continuum of temperatures relevant to the illu-

minated Moon, from 200K to 400K [7].   

Migration of H2O and OH.  Water will become 

mobile and migrate at temperatures below which it 

desorbs [6]. Additionally, OH may become mobile to 

combine with nearby OH or hydronium to then desorb 

as H2O.  This mobility can result in the diffusion of 

water (including recombinant OH) into and out of the 

regolith (Figure 1).   

Implications: The thermal mobility of water and 

hydroxyl will possess a compositional as well as ther-

mal dependency.  Hydroxyl created through solar wind 

implantation may potentially mobilize at lunar tem-

peratures to desorb as water with a portion accumulat-

ing both within the regolith as well as in local cold-

traps or PSRs. These would likely be disseminated 

deposits.  Observed diurnal variations in the depth of 

the 3-μm band [2] may represent desorption and mi-

gration of this water.  Compositional dependencies, 

including maturity effects, may further affect the 

abundance of adsorbed water and OH.  This water and 

OH is weakly bound compared to mineralic OH or O, 

and may represent an accessible volatile resource. 
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Figure 1.  Model result of H2O desorbing from grains to 

escape to space (not shown) but also to migrate into the 

regolith until cold trapped at about 30cm beneath the 

surface 
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