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Simulation of water in
heterogeneous environments

Simulation liquid, supercooled and
Ice water
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Water Models \\\E\)
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r(OH), A 1.012
HOH, deg 113.24
Ka-1073, kcal-rad?-mol* 75.90
Kb, kcal-A2-mol? 1059.162
q(0) -0.82
q(H) 0.41
o(00), A 3.165492
g(00), kcal-mol+ 0.1554253

1.Y. Wu, H. L. Tepper and G. A. Voth, Flexible simple
point-charge water model with improved liquid state
properties, J. Chem. Phys. 124 (2006) 024503




Theoretical Background

Velocity Autocorrelation Function %@@
C (T) = — <V (1) V, (f)) WDOS power spectra)
i=l

@@%

M(t) M(O)> (%} e o (O)> Infrared Spectra

(g\)@ (o) j (M(£)-M(0))cos(r) di

Dipole Autocorrelation Func



ICE (220K) H,0 (220K) H,0 (\2@



Water-ice IR

ICE (220K) H,O (220K) H,x@i@

SEYEY ice(220€)  H,0(220)  H,O (300K)
3639-3544 | 3696-3600 36963600
1443-1490 1481 1481




Simulation of water in
heterogeneous environments

Simulation water silicon interface



Water Silicon Interface

Box size: 15.566 A x 15.566 A x 69.0 A

378 H,0 molecules (\>
256 Si atoms e‘)x

Simulation parameters :
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Theoretical Background
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Water Silicon Interface IR
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Ice (220K) H,O (220K) H,O (300K)
v, (asym-sym) = 3639-3544 3696-3600 3696-3600
v 1443-1490 | 1481 1481

3649-3573 | 3649-3579
vy, 1437-1480 | 1462




Simulation of water in
heterogeneous environments

Simulation hydrogen-terminated
silicon water interface



Water Silicon-Hydrogen Interface

Box size: 15.566 A x 15.566 A x 69.0 A
378 H,0 molecules >

256 Si atoms + 32 H atoms %'\

Simulation parameters :
ensemble nvt evans, veloc t .1\
200 ps, t, 0.1fs, tsamp“,; c"ff5\ JK
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Water Silicon-Hydrogen Interface

VACF mid-IR @

Si-H+H,0  Si+H,0
v, (asym-sym)  3673-3573  3649-3573
Vi, 1437-1487 1437-1480

Ice (220K) H,O (220K) H,O (300K)
| v, (asym-sym) | 3639-3544 3696-3600 3696-3600
v, 1443-1490 1481 1481




Final Remarks

Liquid, Supercooled and Ice Water Simulations: @%&
e Differences in librational bands for VACF and %@@

e Movements to lower wavenumbers w @%V% racquires structure.

Silicon with Water System %
e Density water varla Z axis gives the different solvation layers.

e 1st solvati Q&%blgger for Hydrogen terminal surface. Hydrophobic
effec@%



Final Remarks

Silicon with Water System: : %%
e 1st solvation layer power spectra after 200ps sho@? water

organisation similar to ice water.

e 1st solvation IR spectra, achleved the electrical flux-flux
approach, confirms the organisat ater in a halfway between liquid

and ice water. O

Future plans: % )
. Smu@% lydroxyl-terminated Silicon surface.
(
. qbﬁ&.. water interface
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