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Understanding the dynamic structural and chemical evolutions at the catalyst–electrolyte interfaces is crucial for the development
of  active  and stable  electrocatalysts.  In  this  work,  β-Li2IrO3 is  employed as  a  model  catalyst  for  the  oxygen evolution  reaction
(OER).  Its  elastic  three-dimensional  Ir-O  framework  enables  us  to  investigate  the  Li+ cation  dissolution-induced  structure
evolutions  and  the  formation  mechanism  of  amorphous  IrOx species.  Electrochemical  measurements  by  rotating  ring  disk
electrode (RRDE) reveal that up to 60% of the measured OER current can be ascribed to catalyst degradation. A series of in-situ
X-ray diffraction spectroscopy (XRD), X-ray absorption spectroscopy (XAS), and Raman spectroscopy are conducted. Structure
vibration is observed with oxidation states of Ir being reduced abnormally during OER at high potentials. It’s hypothesized that
the reversible proton intercalations are responsible for the Ir turn-over mechanism. Results of this work demonstrate a stable and
elastic iridate structure and reveal the initial catalyst degradation behaviors during OER in acid media.

oxygen evolution reaction, structure evolution, amorphization, acid media, catalyst degradation

ISSN 1998-0124   CN 11-5974/O4
2023, 16(7): 9022−9030 https://doi.org/10.1007/s12274-023-5668-0



 2.1    Sample preparation

 2.2    Physical characterizations

 2.3    Electrochemical measurements

 3.1    Electrochemical behaviors

  Nano Res. 2023, 16(7): 9022–9030 9023

www.theNanoResearch.com | www.Springer.com/journal/12274 | Nano Research



 3.2    Bulk structure evolution

  9024 Nano Res. 2023, 16(7): 9022–9030

| www.editorialmanager.com/nare/default.asp



 3.3    Surface evolutions by Raman spectroscopy
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