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Abstract

We present results using inelastic scattering x-ray spectroscopy (RIXS) com-
bined with x-ray absorption spectroscopy on Li ion battery cathode and anode
materials, respectively. In particular, we discuss results obtained on the cathode
materials Li; 2[Nip.13C00.133Mng 544]O2 and Li; [Nig.65C0og.25Mng.1]O2 as well as
in the composite anode material Nig 5 TiOPO4/C . We show that oxygen re-
dox reactions are an important aspect of many such systems and how one can
succesfully address them using RIXS. New insights on the formation of new
oxygen species and on the details of cycling-induced structural disorder can
be detected. We foresee a particular future focus on these issues considering
the rapid development of new in operando RIXS techniques for Li ion battery
research.
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1. Introduction

Li ion batteries are found in a variety of applications ranging from large scale
grids, to energy sources for electrically powered vehicles, to consumer electronics
[1L 2]. There is a strong desire to keep improving battery performance, in
particular to increase their capacity and the power density. Understanding
the redox processes in Li ion batteries on an atomic level is crucial for the

development of materials for the various battery components and for finding
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