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The interaction between olivine surfaces and water 

molecules is of interest over the whole range of extraterrestrial 
and terrestrial environments. The question of the origin of 
water on Earth has raised the issue of whether it is likely that 
water molecules formed in the solar nebula could adsorb to 
olivine dust particles and survive accretion during planetary 
formation. Atomistic simulations examining adsorption 
energies of water molecules on forsterite grains suggest that, 
depending on the nature of the olivine surfaces, this may be 
possible. We review the computational evidence for this being 
a plausible mechanism for the origin of water on Earth.  

At terrestrial conditions the reaction of olivine surfaces 
with aqueous solutions results in a wide range of possible 
hydration reactions, depending on the fluid composition. The 
role of the olivine-fluid interfacial solution in controlling these 
reaction mechanisms and the origin of so called “leached 
layers” on olivine surfaces will be discussed in the light of 
recent experimental data as well as observations of olivine 
alteration in the field. 

 


