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The ECR method is developed for a single phase mixed conductor such as

Lag §Stp2MnOs.5 and Lag St 4Cog2Fey 3035 whose conductivity (o) and oxygen
nonstoichiometry (8) depend on oxygen partial pressure, Po,. Its theoretical approach
is briefly summarized below. In the measurement, variation in conductivity is resulted
from the step change of Po,. A linear relation is assumed between the changes of the
electrical conductivity and the concentration of the lattice oxygen/the oxygen

vacancy.' The conductivity is normalized according Eq. (1a) and is fitted to a solution
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of Fick’s second law (Egs. (1b, 1c, 1d)).>* The variable parameters in data fitting are
the chemical surface exchange coefficient, Kjem (cm s'l), and the chemical bulk
diffusion coefficient, D jep (cm2 s'l). In the following equations, K e, and Depen, are

represented by k and D for simplify.
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where ¢ is time in seconds; x(f) is normalized conductivity; o(¢) is instantaneous
conductivity at time ¢, o(0) initial conductivity at equilibrium for the original Po,, and
o(x) is conductivity at equilibrium for the step changed Po;; c(f) is the oxygen ion
concentration at time ¢, ¢(0) initial oxygen ion concentration at equilibrium for the
original Po,, and c¢(o0) the oxygen ion concentration at the equilibrium to the step
changed Poy; M(t) is the amount of oxygen entering or leaving the single phase
sample at time #; M(o) is the total amount accumulated when the diffusion proceeds
for an infinite time, the time to reach the equilibrium; x, y and z are dimensions of the

sample in centimeters. The smallest dimension, z, is often referred as the sample



thickness, L=z. L. is the critical thickness; and £,, y,, ¢, are the positive, non-zero
roots of Eq. (1d). By fitting the experimental data with Fick’s second law, K ., and
Dchem could be obtained. Figure S1 shows the typical experimental data and the fitting

results for Lag g «BixSrp,FeO35 (0 <x <0.8).
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Figure S1. Experimental data and fitting curves of conductivity change profiles as a

function of relaxation time for Lag g «BixSry2FeO;5 (0 <x <0.8). (a) x=0and 0.1 at

800 °C. (b) x=0.2, (c) x =0.3, (d) x =0.4, (¢) x =0.5, (f) x =0.6, (g) x =0.7, and (h) x



=0.8 at 550 °C.
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