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ent mass spe
trometry/photoele
tron spe
tros
opy study on the rea
tions between W2O�y (y = 2�6) and water, Jarrold and
oworkers (J. Chem. Phys., 130, 12431 2009) observed interesting differen
es in the rea
tivity of the different 
luster ions. Parti
ularlynoteworthy is the observation that the only produ
t with the in
orporation of hydrogens is a single peak 
orresponding to W2O6H�2 . Asrea
tions between metal oxide 
lusters and small mole
ules su
h as water have high potential for 
atalyti
 appli
ations, we aim to obtaina me
hanisti
 understanding of this observed rea
tivity. Using ele
troni
 stru
ture 
al
ulations, we have identi�ed and 
hara
terizedmultiple modes of rea
tivity between unsaturated tungsten oxide 
lusters (W2O�y (y = 4�6)) and water. By 
al
ulating the free energy
orre
ted rea
tion pro�les, our results provide an explanation for the formation of W2O6H�2 . We propose a me
hanism in whi
h waterrea
ts with a metal oxide 
luster and eliminates H2. The results from our 
al
ulations show that this is nearly a barrierless pro
ess forall sub-oxide 
lusters with the ex
eption of W2O�5 .


