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lengths are given in Å. . . . . . . . . . . . . . . . . . . . . . . . . . . 114

5.17 Mass spectra for the reaction of Au−
1 , Au−

2 and Au−
3 clusters with O2

and CO at different temperatures. . . . . . . . . . . . . . . . . . . . 117

5.18 Kinetic traces of the reaction of Au−
2 clusters with O2 and CO at

different temperatures. The normalized ion signals (open symbols)
and the simulated signals (solid lines) are shown as a function of the
reaction time. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121



194 List of Figures

5.19 Kinetic traces for the reaction of Au−
2 clusters with: (a) O2 only; (b),

(c) with O2 and CO at 300 K. . . . . . . . . . . . . . . . . . . . . . 122

5.20 Test of the fit quality for the reaction of Au−
2 clusters with O2 and

CO. The kinetic traces (open symbols) and the simulated signals (solid
lines) are depicted as a function of the reaction time. . . . . . . . . . 125

5.21 The dependence of the unimolecular reaction rate constants k
(1)
1 , k

(1)
2

and k
(1)
3 on the reactive gases partial pressure at different reaction

temperatures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128

5.22 Double logarithmic representation of the temperature dependence of
k

(3)
1 , k

(3)
2 , k

(2)
−2 and k

(2)
3 reaction rate constants. The dashed line repre-

sents a linear fit of the experimental data. . . . . . . . . . . . . . . . 134

5.23 Simulation of the catalytic CO oxidation cycle on Au−
2 clusters given

by the equations 5.29 - 5.31 at a reaction temperature of 300 K, by
using the CKS 1.0 software. . . . . . . . . . . . . . . . . . . . . . . 135

5.24 The catalytic cycle for the CO oxidation reaction on Au−
2 clusters,

derived from the experimental data, according to the equations 5.29 -
5.31. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

5.25 Calculated structures for the Au2(CO)O−
2 reaction product. The bond
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