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The origin of Earth’s water and, by extension, wa-

ter in other inner solar system bodies has been long debated. 
Two main scenarios have been proposed to account for the 
delivery of water to the inner planets: either the water origi-
nated outside of the inner solar system and was later deliv-
ered to the terrestrial planets or the source of water was local 
and was concomitantly accreted to the accreting bodies. 
Isotopical and geochemical fingerprints seem to indicate that 
comets and asteroids alone could not have been the principal 
source of water for the Earth. Furthermore, these exogenous 
sources of water would have delivered the water, after the 
planet had reached more than 85% of its size, after core for-
mation [1, 2]. However, such late delivery of water seems to 
be in contrast with geochemical requirements [3]. If the 
Earth acquired its water locally, this source of water could be 
represented by hydrous material that formed at 1 AU. Under 
this scenario, hydrous material was incorporated directly into 
the accreting Earth early on, thus influencing the geochemi-
cal behavior of elements partitioning between the mantle and 
the core, the oxidation state of the mantle, and also keeping 
the surface of the planet at a T high enough to sustain a 
magma ocean. However, most models of the solar nebula do 
not allow stable hydrous minerals at 1 AU [4]. 

We explore the role of adsorption onto grains prior 
to planetary accretion as a possible new mechanism that 
could bring water to the Earth. Monte Carlo simulation of 
adsorption at nebular T, P and fH2O onto a flat surface 
showed that this mechanism can store on dust grains in the 
pre-accretion disk up to 3 times the Earth’s oceans [5]. This 
model, however, did not take into account the specific sur-
face interactions between water gas and the crystalline sur-
face nor did it investigate rigorously the role of porosity. To 
fill this gap, we are performing molecular dynamics simula-
tion of the system water and olivine using the code GULP 
[6]. The bulk olivine will be modelled using periodic bound-
ary conditions (PBC) and Buckingham potentials for the 
short-range interactions with a cut off distance of 10 Ang-
stroms for both short and long range interactions. The “vir-
tual crystal” was then cleaved by removing the PBC in the 
positive z direction and thus creating a free surface. After the 
top layer relaxed we inserted water molecules and studied 
their trajectories. This simulation will allow construction of 
surface site adsorption probabilities and site energies at 
nebular T. 
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