


of electronic transport across grain boundaries than space charge layer theory predicts. 
Moreover, we have come across an oxygen ion conductor with mainly proton 
conduction over grain boundaries. These phenomena are unexplained except one might 
suggest tunnelling effects over the short deepest part of the depleted space charge layers, 
favouring electrons and to smaller extent protons. The presence of two types of carriers 
may give rise to chemical storage capacitance coupled with mass transport diffusion 
resistances as part of the grain boundary impedance. 

We are doing XPS analyses and DFT simulations of surfaces of LaNbO4 in 
order to understand their role in lifetime limiting processes, heterogeneous catalysis, 
and electrocatalysis. Furthermore, we are studying electron conducting electrodes stable 
in contact with LaNbO4. The electrodes comprise Ni (and its precursor NiO) intended 
for the PC-SOFC anode, and (La,Sr)MnO3 (LSM) seen as a model cathode material (but 
with poor characteristics). The studies have focus on the structure and transport of the 
electrolyte-electrode interfaces, surfaces, and 3-phase boundaries. Fig. 1 (middle) 
displays a possible atomic arrangement of Ni-LaNbO4 interfaces and a high angle 
annular dark field (HAADF) STEM image (right hand side) of an actual Ni-LaNbO4 
interface showing that it is clean, that the two phases are co-existent, and that the 
boundary follows mainly the clearly visible LaNbO4 twins. 
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FIG. 1. Transport and interfaces in LaNbO4. Left: Proton conductivity in tetragonal (dashed line) and 
monoclinic (full line, modelled) acceptor-doped LaNbO4 and the gradual transition between them 
(experimental points). Middle: A possible interface between LaNbO4 and Ni slabs. Right: HAADF 
STEM image of interface between Ni (bottom, out of zone axis) and LaNbO4.
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