
0.1 TitlePeriodi
 density fun
tional theory 
al
ulations of methanol and vanadiumoxide aggregates on 
erium oxide: geometri
al and ele
troni
 stru
tures,vibrational properties, and rea
tivity.be
00044First-prin
iples spin-polarized DFT + U 
al
ulations will be performed for theinvestigation of the stru
ture, ele
troni
 and vibrational properties and the rea
tivityof vanadia and methanol on 
eria model 
atalysts. Cal
ulations will be performedon periodi
 stru
tures using the VASP program. First we will identify the ther-modynami
ally stable monomeri
 and aggregated spe
ies on large unit 
ells. Wewill evaluate the rea
tivity of the systems using rea
tivity des
riptors, the oxygendefe
t formation and the hydrogenation rea
tion energies. Then the 
oadsorptionof methanol and disso
iated methanol with vanadia on 
eria surfa
es will be 
on-sidered. Further on we will investigate the possible minimum energy paths for theoxidation in the presen
e of vanadia spe
ies of methanol to formaldehyde. The roleof the 
eria support and of the vanadia stru
tures is a key aspe
t of the enhan
eda
tivity observed for 
eria supported vanadia in 
ertain oxidation rea
tions. The re-a
tion energies, as well as the determination of the ele
troni
, thermodynami
 andvibrational properties will be studied. The transition states will been determinedand analyzed in detail. The a
tivation barriers and thermodynami
 and kineti
 datawill be 
al
ulated for all of the elementary steps.
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