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Double perovskite cathodes on BZCY electrolytes
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PCFC oxygen electrodes (cathodes)
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PCFC oxygen electrodes (cathodes)

» Mixed conductivity: protons, oxide ions, electrons (holes)

Typical Typical

oxide H* PCFC Outer circuit
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Perovskite electrode on BaZr, ,Ce,,Y,,0; (BZCY)

» Impedance spectra yield apparent
electrode polarisation resistances
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Perovskite electrode on BaZr, ,Ce,,Y,,0; (BZCY)

e ...but a more correct treatment is required
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1
Ry, =R, =
R, at SO is fitted to
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Perovskite electrode on BaZr, ,Ce,,Y,,0; (BZCY)

» ...and now the charge transfer resistance:
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R, +Rp,ct,app at S1 is fitted to
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Perovskite electrode on BaZr, ,Ce,,Y,,0; (BZCY)

e ...and the diffusion resistance
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Recipe:
Fix conductivity + charge transfer
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R, + R + R at S2 is fitted to
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Perovskite electrode on BaZr, ,Ce,,Y,,05; (BZCY)
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Perovskite electrode on BaZr, ,Ce,,Y,,0; (BZCY)

» Modelling by fitting all data
» Charge transfer vs diffusion
» Effect of electronic conduction

1 10
Outer circuit
EIS _ 11
NE —
O NE
----------------- B G o
A e ¥ | & c
i ve : i : 5 [n'd
| Iy 1 2
! ! 1 - {0.1
| 1 1 :
| R, o 1 Koo Rio !
: ¥ |
| | 1 1
: Rr,ﬂ‘ ]| : Rcf.H Rd,H !
S T - - - 0.01
1.0 1.2 14 1.6
Electrolyte Electrode .
1000/T (K™

UiO ¢ Department of Chemistry FERID SMNZS22e
— SENTER FOR MATERIALVITENSKAP GG NANGTEKNOLOG!

University of Oslo



Perovskite electrode on BaZr,-,Ce,,Y, 05 (BZCY)

» Modelling by fitting all data
e Protons vs oxide ions
Effect of electronic conduction
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Perovskite electrode on BaZr,,Ce,,Y,,0; (BZCY)

o Direct deconvolution of three rails
e Protons vs oxide ions
Effect of electronic conduction
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Perovskite electrode on BaZr,-,Ce,,Y, 05 (BZCY)

Ba, ¢Gdy glag 3€0,06 5

o Standard deconvolution

Gives apparent R -values
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Perovskite electrode on BaZr,-,Ce,,Y, 05 (BZCY)

o Direct deconvolution of three rails

 Protons vs oxide ions

Ba, ¢Gdy glag 3€0,06 5
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Perovskite electrode on BaZr,-,Ce,,Y, 05 (BZCY)

o Direct deconvolution of three rails

- Protons vs oxide ions Ba, ;Gd, gLay 3C0,0, 5

o Effect of electronic conduction

Standard deconvolution Approach Il: 3 Rails
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Outer circuit

EIS
Conclusions
« Proton conducting oxides be 0
> Exhibit also some oxide ion conduction |\ i P
especially at higher temperatures | ¥ = =
- Exhibit some electronic conduction, — k. &, R, I
especially at high or low pO, (p- or n-type) oo B ———
affecting especially electrode studies Electrolyte Electrode
» Oxide-based oxygen electrodes
- Tend to enhance oxide ion path over proton path
o Consequences for (oxygen) electrode studies
> Impedance spectra must be interpreted accordingly
o Conductivity data necessary as input
> (o to lower temperatures!
- Electrochemical impedances appear lower than they are
UiO ¢ Department of Chemistry EERVITO SMN-?22°e
University of Oslo — SENTER FOR MATERIALVITENSKAP OG NANOTEKNOLOGI




