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The adsorption of CO on polycrystalline ZnO powder samples was investigated as a function of the pretreatment
by applying static adsorption microcalorimetry and temperature-programmed desorption (TPD). Mainly weak
adsorption sites were found to be present on the exposed ZnO surfaces but also a minor amount of highly
active sites (>0.1 umol/m?). On the majority sites, the adsorption of CO is weak, as reflected by the isotherms
and the TPD profiles, with a maximum heat of adsorption of about 40 kJ/mol, which decreases with increasing
coverage and also with an increasing amount of surface hydroxyl groups. The standard adsorption entropy is
derived to amount to —102 J mol~! K™!. These weak adsorption sites are hardly influenced by the pretreatment
in flowing oxygen, hydrogen, or helium. On the highly active sites, as probed by small doses of CO in the
calorimetric experiments, different exothermic (> 100 kJ/mol) and endothermic surface reactions occur in
addition to CO adsorption, depending on the gas atmosphere applied during the pretreatment. These results
clearly indicate that the small amount of highly active sites accounts for the catalytic properties of ZnO.





