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Figure S1. Atomic density profiles along the z direction, vertical from the surface, for (a)
oxygen atoms and (b) hydrogen atoms for all systems considered in this work. The reference
(i.e., z = 0) is defined by the z-position of the plane of the top calcium atoms on the calcite
surface. These simulations were conducted using the force field proposed by Xiao et al.* to
describe calcite and they were conducted at 298 K.
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Figure S2. Atomic density profiles along the z direction, vertical from the surface, for Na* ions
in 2 M NaCl systems. The reference (i.e., z = 0) is defined by the z-position of the plane of the
top calcium atoms on the calcite surface. These simulations were conducted using the force
field proposed by Xiao et al.* (red curve) and Raiteri et al.*® (blue curve) to describe calcite
and they were conducted at 298 K.
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Figure S3. Surface density distributions of water oxygen atoms (panels (a) and (b)) and water
hydrogen atoms (panels (c) and (d)) in the second hydration layer for systems with no salt
(panels (a) and (c)) and 2 M NaCl (panels (b) and (d)). These simulations were conducted using
the force field proposed by Raiteri et al.,’¢ applying the LJ parameters from Shen et al.?” to
describe calcite. The colour bar expresses density in the units of 1/A3,
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Figure S4. Oxygen-oxygen radial distribution functions for water molecules in the first and
second hydration layers, as well as in the bulk (>13 A) for systems with pure water and 2 M
NaCl. These simulations were conducted using the force field proposed by Xiao et al.*> and

Raiteri et al.,>® applying the LJ parameters from Shen et al.3” to describe calcite. The simulated
temperature was 298 K.
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Figure S5. Radial distribution functions between water oxygen atoms and Na" in the first and
second hydration layers for systems with 2 M NaCl. These simulations were conducted using
the force field proposed by Xiao et al.> and Raiteri et al.,>® applying the LJ parameters from
Shen et al.>” to describe calcite. The simulations were conducted at 298 K.
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