Study of spinel phases for the control of redox
properties of air electrodes in Solid Oxide Cells
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Context — Transport properties

C)2
1 . _ x
M+ Yo t+ 2e y % Improve OER and ORR kinetics
CIionic
02 e MIEC
v % CIelectronic
MIEC
I\ Nantes ~
W Université ‘QIMN ?




Context — Redox properties
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% Redox properties of the transition metal affect charge transfer
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Context — Measurement problem
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Context — Discrimination of transport and redox properties
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Context — Spinels for oxygen exchange
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Spinel structure — AB,O,

% Only transition metals

% Same structure for
different compositions
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% Wide range of valence
states and site
distribution

% Spinel CoAlLO,:

v E%Co%/C0%*=1,82V

Normal spinel = Inversespinel ~ °  Complex spinel . EO AR /Al = -1.66 V
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Experimental methods — Spinel synthesis

Spinel synthesis with a thermal treatement et 900°C
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Experimental methods — Spinel caracterisation
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Experimental methods - Synthesis of Prj,Ce; 40,5
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Experimental methods — Infiltration

Method and composition

0,1 %; 0,3 mol.L1 in 10 mL of ethanol

AI(NO,),,9H,0
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Mesurement of surface exchange coefficient -Conductivity relaxation
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Measurement of surface exchange coefficient - Conductivity relaxation

Determination of k., from relaxation profiles
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Infiltration with Al,O; and Co,0,
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Infiltration with Spinel CoAl,O,
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Decrease of Activation energy

Same K., than pristine : Effect of cobalt,
aluminium or both ?
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Infiltration with cobalt after aluminium infiltration

Protocol : measurement — Al infiltration - measurement - cobalt infiltration - measurement
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Discussions — Repeatability

Comparison of measurements on all PCO sample before infiltration
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Conclusion

% Conductivity relaxation on infiltrated MIEC can help
studying redox properties of transition metals

% Spinel are formed « in-situ » ? Effect of spinel or
transition metal oxide ?

% Improve repeatability of the measurement
procedure
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Thank you !
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