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Real-space observation of CO, adsorption on silver surface using a scanning tunneling

microscope ('The Univ. of Tokyo *RIKEN) O Toru Okai'?, Minhui Lee'?, Maki Inagaki’,
Emiko Kazuma'?, Yousoo Kim'?

Recently, many studies have been conducted on CO, reduction using metal catalysts. Most
studies have been based on macroscopic analysis and microscopic analysis of interaction
between metal surfaces and CO, molecules is not sufficiently performed. In this study, we
focused on the adsorption process which is the first step of metal-catalyzed reactions. We
conducted microscopic analyses of the adsorption structure of CO, molecules on Ag(110) using
a scanning tunneling microscope at a molecular level. We found that CO, molecules formed
islands on Ag(110) (Fig 1), with unit cells composed of two different states of molecules (P and
L). To further investigate the interactions between the surface and molecules, we applied a
voltage pulse on a single molecule of P and L. The molecule under the tip was desorbed at a
negative voltage (Fig 2). We found the desorption energies of P and L are different, which
indicates that the degree of surface-molecule interactions is different for P and L.
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Fig 1. CO; island on Ag(110). Fig 2. Desorption of L species
(V=20mV, =100 pA) under the tip. (V'=20mV, 7=100pA)
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