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The elementary steps involved in the water-gas shift reaction have been investiga-

ted by temperature- and concentration-programmed experiments over a conventional

Cu/ZnO/Al2O3 catalyst. It has been found that under the reaction conditions studied

the interaction of H2 with the reduced adsorbate-free and the N2O oxidized surface, the

reaction of CO with preadsorbed atomic oxygen and the dissociation of CO2 and H2O

occurred on metallic Cu surface sites. By means of microkinetic analysis it was possible

to bridge the pressure and material gaps between results collected on well-de�ned single

crystals under ultrahigh vacuum conditions and on metal-supported commercial catalysts

under industrial conditions.

1. INTRODUCTION

The low-temperature, low-pressure water-gas shift (WGS) reaction of synthesis gas over

Cu/ZnO/Al2O3 catalysts has gained increasing industrial importance in the last decades.

The elementary steps of the WGS reaction were examined in great detail by the Tops�e

group [ 1, 2, 3]. They developed a reaction mechanism based on results obtained from

single crystal studies under ultrahigh vacuum conditions which can be used to describe

the performance of a commercial Cu/ZnO/Al2O3 catalyst working at industrial reaction

conditions. In our contribution, the following simpli�ed mechanism is employed:

H2 + 2� *) 2H�� (1)

CO +O�� *) CO2 + � (2)

H2O + 3� *) 2H��+O�� (3)

where � denotes an active site. These three steps are part of the proposed redox mechanism

of the WGS reaction [ 1, 2, 3].

2. EXPERIMENTAL

The experiments were carried out in an all stainless steel microreactor set-up which

could be operated at pressures up to 60 bar [ 4, 5]. The following gases have been used: He

(99.9999%), H2 (99.9999%), 4 % CO2 in He (99.9995%), 10 % CO in He (99.9995%),
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