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1. Introduction 
Despite there are many materials, which show high oxygen ion diffusion, there are no 

materials with high, and predominating, nitrogen diffusion. Nevertheless, finding such 
materials would make it possible to design new devices like direct nitrogen sensors, or 
making it also possible to produce ammonia electrochemically. 
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respectively; the latter two are very similar (see Fig. 1). It is also observed that the nitro-
gen anion is more likely to be close to yttrium, while oxygen is preferably close to zirco-
nium cations. This is in contrast to the formal defect chemistry equation 1: 

(1) YZr' + NO'  ---> [YZr'+NO']2' 
A reaction between nitrogen anion and stabiliser cation would lead to a doubly char-

ged species, but can be rationalised by ionic size effects (Y3+ is 0.2 Å bigger than Zr4+, 
N3- is 0.1 Å bigger than O2-). 
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Fig. 1: Radial distribution functions for the anions in YZrON (left, at 1300 K) and 

plot of the anion diffusion coefficients (right; enclosed are also experimental values for 
anion diffusivities, taken from [1] and [4]). 

Anion diffusivities are also included in Fig. 1. It can be seen that for all temperatures 
the nitrogen diffusion is higher than the oxygen diffusion. The activation enthalpy is 1.2 
or 1.4 eV for the two anions, much smaller than experimentally observed for nitrogen dif-
fusion (2.2 eV, [1]). Nevertheless, the diffusion coefficients agree within less than two 
orders of magnitude with the (extrapolated) experimentally determined diffusion coeffi-
cients. 

4. Conclusion 
Nitrogen and oxygen diffusivities were calculated for YZrON using molecular dy-

namics. The nitrogen diffusion is slower than the oxygen diffusion. There is some evi-
dence for the association of nitrogen with yttrium stabiliser cations, indicating that ionic 
size effects are more relevant in YZrON than ionic charge effects. 
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