








478

m-2 H2,220._
otV M e -
e M0 ho, 2Z0H 123V
R AG*
Redox- \ A’
potential | -1 ?R
A’;‘ hoy AGH
H,0.220~
A
(M) E;& X
~¢0.A2V n 1/202‘220H

Fig. I: Photocatalytic cleavage of water driven by two photons
of visible light as proposed for metal zeolites M*ZO~. M} are
small metalatom-clusters with charge m < n. R is the relaxation
(and AGg the corresponding free enthalpy) of the excited My !
within the zeolite cage and electron transfer from the first to
the second photosystem. AG * is the sum of free enthalpy contri-
butions caused by the change in standard states of H,O(/), H,(g),
O;(g) to the adsorbed state on the zeolite (known). AGy is the
free enthalpy contribution for nucleation and desorption of O,
and H, gas. The hypothetical redox pairs on the left would be
matched pairs to the underlined redox-reactants and simulta-
neously oscillators for light absorption.

and Agi-1/Agh~2 connected by several processes as
depicted on fig. 1. They should match the H,O, O,, H,
system and its intermediates. This model realizes the
postulates: There are two types of oscillators, the

o
charge-transfer Ag* <— O2~ and the “homogeneous”
& “uy 4

Agn—1* ‘hL Agn-! types, quantum storage by the two
consecutive excitation steps and the spontaneous re-
ductant Agy'~2 + 2ZOH —~ Agy + H, + 2Z0~. Match-
ing the redox pairs, preventing the clusters from agglo-
meration to bulk metal, and improving the catalytic
properties for O,- and H,-release (overvoltage reduc-
tion) are problems now under study in this labora-
tory.
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