


From nano level simulations to
macroscopic properties

AA computer experimento: mol
the trajectory of an atomic system.

-> With the help of time averaging and some statistical
analysis, can be used to evaluate macroscopic material
properties (e.g. diffusion coefficients or elastic properties)

Can easily account for different chemical compositions and
handle varying temperature/pressure conditions.

Depends on available parameter sets.

Size limit: for example bentonite is too complex for MD and
simulations are limited to its main component,
montmorillonite.




Adsorption of Ra’t onto MX-80 type

montmorillonite surface

Batches of simulations with different initial
configurations (to obtain averaged values)
Amount of RaCl 2 can be varied

Water content can be varied
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Atomic density profiles are used to evaluate
Amount as adsorbed / diffused
Adsorption equilibrium constant

A Standard state free energy YO (reaction
favourable when Y'O< 0)

Partition coefficient 0
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A Can be replicated for other cations of interest

Structure: Si, Al, O, Mg,
Spheres: Na, Ca, Ra
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Rate of adsorption decreases with increasing concentration
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Atomic density (arbitrary units’
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Cra (mol/l)
0.055 35 8.2 -5.2
0.083 26 4.6 -3.8 Simulating very low initial concentrations
0.110 24 3.5 -3.1 not feasible with MD.
0.138 19 3.9 -3.4

0.276 19 2.4 -2.2




Radiation effects: damage production in
montmorillonite

A O and Si on the surface of
montmorillonite layer provided
with increasing recoil energies
until a defect occurs

A only 1 incident angle considered

A Multiple atom sites considered
for averaging
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Main defect types: a hole on the surface & an outer surface interstitial
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Neutron irradiation effects on
cement (CSH)

A Bombardment with 300 eV neutrons induces Si chain
breakage and increases disorder in the structure

c/s 1.1 at 0 events 50 events 100 events
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