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A fundamental understanding of the surface structure and active sites of ceria-based
catalysts is one of the most significant and challenging subjects in heterogeneous
catalysis. Given the great complexity of ceria nanomaterials, a thorough surface
science study based on well-controlled model systems is required to provide reliable
and comprehensive reference data [1-6]. Here, we present systematic polarization-
resolved IRRAS (infrared reflection absorption spectroscopy) investigations of CO and
HCOOH adsorption on various low-index ceria single crystal surfaces. Interpretation
of the experimental data was aided by quantum chemical calculations in the
framework of an embedded cluster approach. Building upon the accurate reference
data acquired for various model systems, we aim to gain profound insights into the
interaction of CO and HCOOH with ceria nanoparticles measured by in situ IR
transmission (UHV-FTIRS) and high-pressure DRIFTS. The understanding of CO
interactions with cerium oxide surfaces is advanced by bridging the so-called
materials and pressure gaps [5]. The different CO vibrational bands were used to
monitor surface structural changes occurring at elevated pressures and
temperatures. The formation of formate species in diverse adsorption configurations
will be discussed in detail.
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