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Introduction

degradation of limestone.?

e In the presence of surface salts, ancient
Egyptian limestone artifacts can degrade at
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Calcite is a stable polymorph of limestone.
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Model of a Calcite is .prone to protonation and
Composite decarboxylation on the surface.

Capital with Plane-wave density functional theory (DFT)
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Top, can be used to model the interactions

Walters Art between various sulfate salts and
\Mugeum differently terminated calcite surfaces.
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All calculations described here employ periodic DFT methods and are carried out
using Quantum Espresso, an open source software package.>® All atoms are
represented using GBRV-type ultrasoft pseudopotentials.”®A plane-wave cutoff of
40 Ry and charge density cutoff of 320 Ry are employed for all calculations, in line
with similar surface studies.?!! Bulk structural relaxations use a 6x6x6 k-point
orid, and the convergence criteria for self-consistent relaxations is 5x10-6 eV.'?
Geometry optimization of all surface-adsorbate interactions did not include fixing
any layers, as detailed in Corum et al. where all atoms are free to relax.’s All
calculations are performed at the GGA level using the Wu-Cohen (WC) modified
PBE-GGA exchange correlation functional for solids.!*!°
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Results and Discussion

K

ove: Li SO, (left), Na,SO, (middle), and K,SO, (right) in con
the proton terminated surface

Adsorption Energy (eV)
Adsonbae| CRluTEm. | Profon o
Config.1 | Config. 2 | Config.1 | Config. 2
H,S0, = -341 | -3.04 | -040 | -0.55
Li,;SO, | -605 | -359 | -0.66 | -3.49
Na,SO, | -5.5I 745 | -123 | -4.62
K,SO, | -7.72 755 | -301 | -313
LiHSO, -3.34 -5.71 -2.70 -2.69
NaHSO, -2.96 -4.38 -2.37 -2.34
KHSO, -3.68 -5.68 -0.58 -2.20
CaSO, -6.18 -9.95 -5.92 -5.23
MgSO, -9.21 -7.64 -8.41 -7.15
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Above: CaSO, in config. 2
(top) and MgSO, in
config. 1 (bottom) on the
calcium terminated

surface
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Future Directions

e Examine the impact of adding explicit water molecules to the calculations
e Use more advanced models (such as DFT + Thermodynamics) to explore the
effects of different conditions and environments
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