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Big Issue

What is the mechanism of 'sodium=-m=-wata’ reaction?

* the weaction 15 extensively studied and its
microscopic mechanmism s still an open 15s51¢ __
* yvecently conducted DFT calculations resulted | : . . ; _~ Computational details:

with proposal of a naw one requirmg  the - -. ,
. | ; - ¢ P | * DBorn-Oppenhaimeyr Molecular

Dynamics from CP2K/Quickstep
software package

presence of only one sodum atom™
* DFT calculations furthermore suggested that
the rreaction path s commected with  an , , ,
dongation of the 0-H bond in a water molecule " Dty
from the first solvation shell therefore m  this

work such bonds weare vibvationally excited

mixed Qaussian/P\W approach

* BCYP functional with DUZ2P basis
s¢t

Small water clusters (n = 5)
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Medum=s1z¢ water clusters (rn = IY)
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Time evolution of 0-H distance Spin polarization/density for cluster without/with sodium atom Dissociation reaction
" - M0+ Na” — Na’ + OW + W

Na — Na’ +
HO — H + ON
H+ > H

Activation aeaargy 15
essthmated to be less

, then 16 kcal/mol
Conclusions /Rafaran cas n cal/mo
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* wertical vibrational excitation eergy of about 8Q
kcal/mol s needed m ovdar to smtiate the reaction
°* if watar molecules are allowed to rdax a low-barrier
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