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XPS and soft X-ray XAS analysis of lithium, oxygen, boron, and nitrogen
in air batteries and capacitors based on 3D graphene
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In this study, we investigated air-battery and capacitor materials through local structural
analysis of light elements (Li, B, N, and O) using XPS and XAS. In particular, we successfully
clarified the assignment of nitrogen species doped in carbon materials by N K-edge XAS.
Three types of pyridinic-N, pyrrolic-N, and graphitic-N were distinguished, and their
assignments were validated in comparison with XPS.
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Fig. 1 (a) Model of pyrrolic-, pyridinic-, and graphitic-N species. (b) N K-edge XAS spectra in TEY mode and
(¢) N 1s XPS spectra of N-CMS_x samples. !0
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