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Introduction
The positrode is critical for proton ceramic 
electrochemical cells for hydrogen and ammonia, 
as a major contribution to the over-potentials and 
hence losses in the whole cell. It is challenging to 
characterise the proton transport in 
predominantly electronic conductors.

We want to establish theory and methodology for 
measuring minority protonic conductivities in 
electronic conductors. The results will be used as 
input to other project which perform computer 
simulations to seek strategies for optimization 
and effects on electrodes in scaled-up cells.

Primary objective
• Characterizing the proton concentration and 

migration in the bulk and on surfaces of 
positrode materials.

Secondary objectives
• P-type oxide model materials.
• Theoretical model of the protonic and 

electronic conduction.

Planned deliverables

• Manuscript on surface protonics and 

electronic conduction on NiO.
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L1 Re Rgb

CPE-gb

Ri Rct

CPE-ct

CPE1

Element Freedom Value Error Error %

L1 Fixed(X) 1E-06 N/A N/A

Re Free(+) 64.55 3.2572 5.046

Rgb Free(+) 69.84 3.2684 4.6798

CPE-gb-T Free(+) 3.219E-09 1.4302E-10 4.443

CPE-gb-P Free(+) 0.85598 0.0066451 0.77631

Ri Fixed(X) 1E20 N/A N/A

Rct Fixed(X) 0 N/A N/A

CPE-ct-T Fixed(X) 0 N/A N/A

CPE-ct-P Fixed(X) 1 N/A N/A

CPE1-T Fixed(X) 1E-11 N/A N/A

CPE1-P Fixed(X) 1 N/A N/A

Chi-Squared: 1.5704E-06

Weighted Sum of Squares: 0.00016332

Data File: C:\Users\luyangwa\OneDrive - Universitet

et i Oslo\Dokumenter\Experiment\NiO\EC-N

iO-700-Ag-10mm-240223\NiO-700-Ag-10mm\20

240819-Ar\2024-08-28 NiO-Ag10mm-350-dry-

2-09-with shield.txt

Circuit Model File: C:\Users\luyangwa\OneDrive - Universitet

et i Oslo\Dokumenter\Experiment\NiO\EC-N

iO-700-Ag-10mm-240223\2408-Ar-circuit\35

0-dry-LRC-1.mdl

Mode: Run Fitting / Selected Points (16 - 69)

Maximum Iterations: 100

Optimization Iterations: 0

Type of Fitting: Complex

Type of Weighting: Calc-Modulus
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