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ABSTRACT

Simple inorganic barium compounds are difficult to study spectroscopically in the surface sensitive
soft X-ray regime due to significant surface contamination that can dominate the spectra. Here we
present a near-edge X-ray absorption (NEXAFS) and X-ray photoelectron spectroscopic (XPS) study of
four barium compounds: BaO, Ba(OH),, BaCOs, and Ba(NQOs),. Using an ambient-pressure XPS
instrument we prepared thin film samples in situ, which provided a high degree of control over the
surface chemistry and significantly reduced the amount of contamination. The O K-edge spectrum for
BaO presented here is in excellent agreement with the latest calculations in the literature, and
indicates that experimental spectra in the literature for this compound may have suffered from
carbonate contamination.
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1 Introduction

Barium is a constituent of many compounds used in technological applications such as NOy traps for
automotive exhaust abatement systems (Takahashi et al. 1996), UHV getters (Cooper 1929, Lederer
1934), solid oxide fuel cell electrodes (Yang et al. 2011, Li et al. 2012), second-harmonic generation
crystals in non-linear optics (Miller et al. 1963), and high-temperature superconductors (Wu et al.
1987).

NOx traps are part of the abatement technology called “NOx storage and reduction” (NSR), which is
used in combination with lean-burn engines, i.e. engines where the O, content is higher than
stoichiometric, such as diesel and some gasoline engines. In this technology, BaO/BaCOs is used as a
NOx (NO and NO;) trap by forming Ba(NO3) to store the NOx which is formed during the combustion
process. Ba(NO3s) is then decomposed during a relatively short period where NOy is released and
reacted with hydrocarbons on precious-metal catalysts to regenerate the storage material.
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