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We compare charging properties of aluminum (hydr)oxide particles with those of flat single 
crystals of defined orientation. The measured isoelectric points are incompatible with each 
other even for systems which should have very similar properties. For single crystals of 

-Al2O3) the situation is further complicated by the fact that measured isoelectric 
points do not agree with expected or measured points of zero surface potential. We have 
previously interpreted the observed two distinct behaviors by a dual charging mechanism. 
While the surface potential is expected to be directly related to the protonation and 
deprotonation of the hydroxyl groups at the surface, the zeta-potential is assumed to be more 
strongly affected by the physical adsorption of protons and hydroxide ions in the water layer 
adjacent to the surface hydroxyls. For solids like silver halides the two distinct contributions 
can be more easily separated since the surface potential in this case does not depend on 
protons and hydroxide ions, while the zeta-potential does. A simple model can explain the 
silver halide system. The same approach fails for the alumina single crystals. Assuming that 
a layer of counter- and co-ions forms on the surface of sapphire-c allows us to well describe 
both surface and zeta-potentials. Electrolyte layering has been reported in recent literature 

-Al(OH)3) basal-plane which is very 
similar to sapphire-c, but also on other surfaces. The model is supported by separate surface 
potential data that show that electrolyte addition (KCl) does increase the surface potential, a 
very unexpected result.  
 
Overall, the flat surfaces appear to “catalyse” reactions that are at variance with those that 
are commonly expected for particles. Also, the alumina systems keep a lot of secrets. One is 
associated with the adsorptive behavior of dissolved (intentionally added aqueous Al) and its 
role in measurements of zeta-potentials and its relation to solubility.  
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