Perovskite meeting, 29th of November 2005, Empa Dübendorf - Protokoll

E. Povoden

Daniel Beckel: „Performance of Thin Film Cathodes for Micro Solid Oxide Fuel Cells“

LSCF and BSCF are comparable concerning electrical conductivity.
Getting suitable annealing conditions was crucial for this new material BSCF.
State of the art: From literature BSCF seems to be so far “the only” suitable improvement to LSCF.
Sophie Duval: „Proton conductivity“

Proton Conductivity
Grain boundaries have got very good electric behaviour, but not the bulk.
-) Grain boundary engineering is planned.
-) Special positions for hydrogenes may be investigated with neutron techniques.
Jörg Richter: „Oxygen ion conductivity“

Oxygen ion conductivity in perovskites.

Electrolyte in SOFC: Poor electronic conductors, but high ionic conductors.

Intrinsic: due to entropy of crystal.

Extrinsic: Doping.

Intrinsic defects are particularly temperature dependent.

Activation energy: Intrinsic: rather high activation energy!

Creation of the vacancy and the movement of mobile species BOTH need activation energy! Extrinsic: Only hopping energy for defects needed.

With low valent dopents the creation of O vacancies is preferred!
Stressfree lattice gives maximum possible ion conductivity!

Threevalent ions on A and B ( lower bonding ( better movement (found in literature).

La-bearing perovskites have got a high free volume!

Too large substitutions leed to distortions influencing the electrical properties (“overdoping”)
Surface exchange coefficient k is important when we go to low T!
Zhen Yang: „Progress on BSCF“

Ba0.4Sr0.6Co0.4Fe0.6O3-
Hysteresis curves are quite strange for the perovskite powder specimens: phase changes? ( make DTA

Discussion about histeresis curves:
Maybe magnetic phase changes occur effecting the electronic conductivity.
Solid perovskite bars (very dense (95%)) did not show these hysteresis curves: displacive phase transitions maybe prevented mechanically…

Vary heating rates? Was equilibrium reached?
Erwin Povoden: „Modelling“

Model perovskite: (La+3,Mn+3,Va)1(Mn+2,Mn+3,Mn+4,Cr+3,Va)1(O,Va)3±
Can we calculate the disproportionation reaction using ThermoCalc? 
2Mn3+ ( Mn4+ + Mn2+ should be temperature dependent only.
May we isolate this reaction from the complex reaction relations including more exchanges in the modeled perovskite 

Peter Ried: „Conductivity relaxation“

Conductivity experiments on perovskites under varying oxygen partial pressures

Perovskite synthesis using glycine nitrate process

Time to reach equilibrium depends on oxygen partial pressure.

Air: about 1 to 30 min, up to 10 hours under lower oxygen partial pressures.
Defne Bayraktar: „Oxygen permeation measurements“

Oxygen separation membranes
Driving force of oxygen separation membrane: air respectively methan on the separate sides ( big PO2 difference.

Perovskite based materials are much more favourable than fluorite based materials.

Tube shape.

-) Defect modeling WITH ordering (scientific group in france…)

-) Ilan Riess (Haifa): Measurements of  overpressure ( increasing flux dramatically.
Stability versus mixed conduction: A compromise must be found because increasing mixed conduction leads to decreasing stability and vice versa.
Next meeting:

14th of February.

Time: 14:00 to 18:00
ETH Hönggerberg
HCI G 541
Presentations:
Jörg Richter: Crystallographic approach - Structural field map
Anna Infortuna: How to make dense PLD perovskite layers - processes and properties, microstructures of PLD perovskites and related oxides.

Daniel Beckel: a review on SOFC cathodes - what are the best SOFC cathode materials.

Yang Zhen: Literature review on the possibilities for separating electronic conductivity, ionic conductivity.

Peter Ried: What are the crucial factors for cathode improvement? - surface exchange coefficients versus electronic conductivity and oxygen diffusivity 

