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Auger Electron Spectroscopy has been used for decades for the surface characterization of very small 

features.  The technique has an inherent depth of analysis of ~5 nm and can provide analysis of features 

as small as ~20 nm.  Auger is routinely used by scientists in applications involving semiconductors, 

microelectronics, metallurgy, corrosion and thin film coatings to characterize small area defects, particle 

contaminants, and thin layers.  While Auger works well on conducting and semiconducting materials, it 

is much more challenging to analyze insulating samples due to uncompensated charge buildup that 

occurs during electron bombardment.  Thus, for catalyst analysis on insulating supports (typically metal 

oxides) Auger can be extremely difficult. However, with careful sample preparation and appropriate 

Auger operating conditions, excellent data can still be obtained from these challenging materials. 

 

In this investigation Auger elemental mapping and small area spectroscopy were used to study the 

changes that occur between fresh and aged Cs-promoted, alumina-supported Ag catalyst samples. The 

data was acquired on a Physical Electronics Model 710 Scanning Auger Nanoprobe with the electron 

gun operating at an accelerating voltage of 20 kV and a target current of 10 nA.   

 

The results show that while the size of the alumina support particles remains roughly the same during 

extended use (Figures 1C and 1G), the Ag catalyst morphology has changed dramatically with the 

particle size increasing by over an order of magnitude (Figures 1B and 1F).  Of potentially more interest 

is what happens to catalyst constituents during the aging process.  Figures 1D and 1H show the Cs 

Auger maps from the Fresh and Aged catalysts.  The images show that the Cs remains dispersed across 

the alumina support during the aging process; however, initial studies indicate that the overall surface Cs 

concentration has increased somewhat during aging. 

 

 

 

 

 

 

 

 

 

 



 
 

Figure 1.   SEM images and associated Auger maps for Ag, Al, and Cs on Fresh and Aged catalyst 

samples at a field of view (FOV) of 10 μm.  The SEM images and Auger maps show the dramatic 

change in Ag catalyst localization.  Ag map 1B (Fresh Catalyst) shows the Ag particles to be ~0.05 – 0.1 

μm in size while Ag map 1F (Aged Catalyst) shows that many of the Ag particles have agglomerated to 

 ~1µm in size. The Cs remains dispersed across the alumina support during aging (Maps 1D and 1H).


