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Report: 

 

The aim of this experiment was to investigate the pressure-dependent formation of iridium 

oxide phases - such as the IrO2(110) surface - on an Ir(100) single crystal, and to study their 

interaction with gases under semi-realistic reaction conditions.  

The experiment was performed in EH1 of beamline ID03, using an x-ray photon energy of 24 

keV and a Maxipix 2D detector. To probe the sample under semi-realistic conditions, the 

ID03 in-situ catalysis chamber was used. The experiment was carried out at a constant total 

reactor pressure of 500 mbar and a sample temperature of 775 K. 

In the first part of the experiment we investigated the time-resolved formation of the oxide 

structures by taking 2D snapshots in an reciprocal space area sensitive to Bragg peaks of the 

IrO2(110) bulk oxide while adding a certain O2 partial pressure to the pure Ar flow. Such a 

single snapshot, measured after the sample had been oxidized at a partial O2 pressure of 5 

mbar, is shown in Fig. 1 a). It reveals, in addition to the Ir(10L)-CTR of the single crystal 

surface, two Bragg reflections belonging to the IrO2(110) bulk oxide. This in-situ oxidation 

study was carried out at the three different O2 partial pressures of 2.5 mbar, 5 mbar and 10 

mbar O2. In each case, the oxidized sample was thoroughly characterized by scans along high 

symmetry directions, in-plane mesh scans and x-ray reflectivity. Fig. 1 b) shows such an in-

plane mesh scan from the sample oxidized at 5 mbar O2 partial pressure, a complex peak 

pattern stemming from the oxide phases can be seen. 

In the second part of the epxeriment we studied the behaviour of the different oxide phases 

under operando conditions for CO oxidation. The measuring of 2D snapshots allowed once 



again for a time-resolved investigation of the oxides in the transition to conditions of high 

catalytic activity. 

We consider the beamtime as very successful. The observed oxide structures turned out to be 

more complex than expected and are currently being analyzed and compared to LEED 

measurements performed in our homelab. We think that future SXRD studies of these oxides 

might be needed to fully unravel their structure. In addition, we would like to study their 

interaction with methane in future experiments. 

  

 

 

 

 

 

 

   
 
Fig. 1: a): out-of plane reciprocal space map measured after oxidation at 5 mbar O2 flow with the 2D 

detector around the Ir(10L)-CTR (C): Two iridium oxide peaks can be seen (A and B); b): in-plane mesh scan 

revealing a complex peak pattern that can be traced back to different iridium oxide phases. 
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