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121. Donor- and transition metal-substituted SrTiO3: Relevant issues in the
development of ceramic components for SOFC anodes

Aleksey Yaremchenko
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Due to phase stability requirements, the choice of alternative perovskite-type materials
for ceramic SOFC anodes is essentially limited to chromite-, molybdate-, vanadate- or
titanate-based systems. Donor-doped SrTiOs combines remarkable stability in both
oxidizing and reducing conditions, substantial electronic conductivity, and good prospects
for inhibition of carbon deposition and sulfur-tolerance.

The present lecture gives a brief overview and a comparative assessment of a variety of
strontium titanate-based solid solutions as fuel electrode materials with emphasis on the
defect chemistry, reducibility and corresponding effects on the electrical properties,
thermomechanical compatibility with solid electrolytes, and electrochemical activity. The
exemplified oxide systems are (Sr,Ln)TiOsz (Ln = La-Yb), (Sr,Pr)TiOs, Sr(Ti,Ta)Os and
Sr(Ti,V)Os series including nomically cation-stoichiometric and A-site deficient
formulations [1-4].

References

[1] A.A.Yaremchenko, S.G. Patricio, J.R. Frade, Journal of Power Sources, 245, 557 (2014).

[2] A.A. Yaremchenko, E.N. Naumovich, S.G. Patricio, O.V. Merkulov, M.V. Patrakeev, J.R.
Frade, Inorganic Chemistry, 55, 4836 (2016).

[3] J. Macias, A.A. Yaremchenko, E. Rodriguez-Castellén, M. Starykevich, J.R. Frade,
ChemSusChem, 12, 240 (2019).

[4] A.A. Yaremchenko, J. Macias, A.V. Kovalevsky, B.l. Arias-Serrano, J.R. Frade, Journal of
Power Sources (2020).

61



	Committees:
	2nd Workshop on Characterization and Analysis of Nanomaterials  University of Aveiro, Portugal,  July 7, 2020
	8 July 2020
	9 July 2020
	10 July 2020
	Poster session

	Plenary Lectures
	Computer modeling and calculations of physical properties of self-assembled nanostructures based on various amino acids (review)
	Piezoelectric Nanoparticles Based  Flexible Nanogenerators
	Spatio-temporal dynamics of active catalysts observed by multi-scale in-situ electron microscopy
	Ion beam modification of magnetic anisotropy, interlayer coupling and tunnel magnetoresistance in magnetic tunnel junctions
	Graphene: From fundamental research to technological applications
	Site-controlled Nucleation in Ordered Array of Epitaxial SiGe Quantum Dots: Growth, Properties and Application

	Invited Speakers
	I1. Self-assembled diphenylalanine microtubes: structure, characterization and application
	I2. Magnetic properties of (1-x)BiFeO3 – xBaTiO3 ceramics across the phase boundary
	I3. Structure and magnetic properties of Sm doped BiFeO3 ceramics across the rhombohedral-orthorhombic phase transition
	I4. Nanoscale inhomogeneity in oxide single crystals: NiO and Ni1-xLixO case
	I5. The effect of synthesis temperature on the microstructure and electrophysical properties of multifunctional BST thin films
	I6. Aliovalent Doping Engineering in SrTiO3-based Electroceramics
	I7. Graphoepitaxial 3DGE growth of multilayer thin film heterostructures
	I8. Structural, Optical and Mechanical property of pure and Sulphur doped Gallium Selenide: A first Principle study
	I9. Manganese substitution effect on the structural, optical, magnetic and magnetocaloric properties of HoCrO3 orthochromite
	I10. Phase transition studies in lead-free 50BCT-50BZT ceramics
	I11. Strontium titanate and zinc-oxide-based materials for high-temperature thermoelectric harvesting
	I12. Thriving Narrow Band Gap Ferroelectric Oxides for Photovoltaic Applications: Bi2ZnTiO6 Thin Films Deposited by RF Sputtering
	I13. Localized corrosion at zinc-galvanized surface and corrosion prevention strategies
	I14. Negative dielectric permittivity material based on La and Pr doped EuMnO3 perovskite system
	I15. Modeling electrons in solids, surfaces and nanostructures (with an introduction to density functional methods)
	I16. Alternative strategies for biosensing studies: Optical spectroscopy and Multivariate Analysis
	I17. Protein based Biomaterials from Biocatalysis to Photonics
	I18. Raman Imaging in SERS Studies
	I19. Computer Simulations: the Ultimate Tool to
	I20. Chemical Solution Deposition of BiFeO3 Films  with Layer-by-Layer Control of the Coverage and Composition
	I21. Donor- and transition metal-substituted SrTiO3: Relevant issues in the development of ceramic components for SOFC anodes
	I22. GaTe melt grown single crystals for optoelectronics: solid state phase transitions, structural defects, optical propertries
	I23. Multiscale modeling of multilevel memory elements as synapses necessary for creating neuromorphic networks
	I24. Growth of Few layered 2D materials by Chemical Vapor Deposition
	I25. Fabrication of BCZT piezoelectrics for energy conversion
	I26. Flexible piezoelectric biomaterials for sensors
	I27. Effect of Disorder on the Metal-Insulator Transition of Vanadium Oxides by Soft X-Ray Irradiation
	I28. Catalyzed magnesium hydride for clean energy storage applications

	Oral presentations
	O1. Properties of Mg2-x AlxNi (x = 0, 0.1, 0.2, 0.3) alloys prepared by mechanical alloying   for electrochemical hydrogen storage
	O2. Metal Halide Perovskite Nanomaterial and MOF Composite Thin Film electrode fabrication using commercially available inkjet printer
	O3. Chemical Reduction of Toxic Pollutants from Water Environment by Rod-like Silver Coordinated Melamine based Polymer
	O4. Carbon nanoparticle-vesicles nanocomposites for biomedical applications
	O5. Adsorption of С60 fullerenes on metal-modified Si(111) surfaces
	O6. Properties of lightweight aggregates obtained from clay and spent zeolitic adsorbents
	O7. Scratch resistance and morphological analysis of CrN and DLC coatings on duplex treated X42Cr13 plastic mould tool steel
	O8. Synthesis, Structural, Tribological and Magnetic characterization of Double doped Strontium Bismuth Niobate Lead free ceramics
	O9. Flame retardant finishing of cotton fabric based on Ionic liquid compounds containing boron prepared with the sol-gel method
	O10. Preparation of X-type zeolite-carbon composite from fly ash and its application for petroleum products removal
	O11. ZnO-nanorods grown on flexible substrate for selective host peripheral blood mononuclear cells immobilization
	O12. Statistical tolerance analysis of flexible assembly taking into account spot welding effects
	O13. The effect of the addition of synthetic zeolites on the hydration of alite
	O14. Structure and Luminescent Properties of Cyan emitting Eu2+-doped BaAl2O4 Nanophosphors
	O15. Amino terephthalic Acid Functionalized Graphene Electrode For Impedimetric Immunosensing Of E. coli
	O16. Tolerance analysis of mechatronics systems
	O17. Electrical Transport Properties of Nickel Nanoparticles
	O18. Temperature and time controlled synthesis of instable vaterite microparticles
	O19. The factors affecting the photocatalytic degradation of organic pollutants under visible irradiation using TiO2/rGO nanocomposites as photocatalysts
	O20. Spark plasma sintering of alumina ceramics with addition of waste alumina powder
	O21. A 1.6 V SOLID STATE SYMMETRICAL SUPERCAPACITOR USING NEEM LEAVES DERIVED ACTIVATED CARBON
	O22. UiO-66 Derived Novel ZrO2/C Composite For 2V ElectrochemicalCapacitor: An Approach to Conductive Additive Free Electrode Material
	O23. Tunable efficiency of Au-TiO2 nanocomposites
	O24. Novel hierarchical copper-based metal-organic frameworks for improved catalytic performance
	O25. Electroactive materials based on polypyrrole coated electrospun nanofibers
	O26. Characterization of sol-gel-derived ceria nanoparticles doped with manganese
	O27. Synthesis and characterization of copper doped ceria nanocatalyst
	O28. Cellulose acetate/Iron oxide nanocomposite films: synthesis, characterization and RB5 removal
	O29. Graphene Quantum Dot Modified Screen Printed Carbon Electrodes for Cortisol Sensing
	O30. Comparison between the performances of different boring bars in the internal turning of long overhangs
	O31. Mechanical properties of Twin Graphene Nanotubes: A molecular dynamics simulation
	O32. Simulation of interacting and non-interacting dipolar systems and their temperature dependencies
	O33. Mesoscopic self-ordering in the (2×1) cerium-molybdenum(112) nanostructures
	O34. CFRP Use in SLV Propellant Tanks - Concept and FEM Study
	O35. Whole-particle models of atomic arrangements in brookite titania nanorods
	O36. Oxide thermoelectrics prepared by laser melting: effects of processing atmosphere
	O37. Electrical performance tuning in thermoelectric Ca3Co4O9 materials by transition metals additions
	O38. ZnO-modified BZY upon different B-site locations
	O39. The influence of ammonolysis temperature on physical properties of vanadium oxynitride (VOxN1-x) solid solutions
	O40. Proteic sol-gel synthesis of Gd-doped ceria electrolytes
	O41. Niobium nitride as electrocatalyst for ammonia synthesis: synthesis and stability conditions
	O42. Interfacial Integrity Enhancement of Atomic Layer Deposited Alumina on Boron Doped Diamond by Surface Plasma Functionalization
	O43. Cobalt decorated TiO2 nanosheet as high pseudocapacitance cathode for long lasting rechargeable Mg-Li hybrid batteries
	O44. Piezoresponse force microscopy of organic materials

	Poster presentations
	P1. Synthesis and characterization of green nanocomposites based on N-carbazole
	P2. The impact of β-myrcene and α - humulene on the lipid monolayers and bilayers imitating the plant pathogen bacteria membranes
	P3. Interaction of polychlorinated biphenyls and chlorobenzoic acids with bacterial model membrane
	P4. Synthesis of porous materials from fly ash
	P5. The use of waste materials as ecological fillers in mix asphalt
	P6. Copolymerization of Maleic anhydride catalyzed by maghnite-H +
	P7. Mesoporous material Si-MCM-41 synthesized from local kaolin DD1 as potential adsorbent for the removal of Hol Colex dye
	P8. The structure of non-IPR isomer 28324 (C1) of fullerene С80
	P9. Polystyrene and Poly(ethylene glycol)-b-Poly(ε-caprolactone) Nanoparticles with Porphyrins: Structure, Size, and photooxidation Properties
	P10. Encapsulation of hydrophobic bioactive substances in biodegradable polymersomes
	P11. Trimethylamine oxide detection in solutions using surface-enhanced Raman spectroscopy
	P12. Peculiarity of internal friction in nanocomposites multiwalled carbon nanotubes and polyethylene, polyvinyl chloride, expanded polystyrene
	P13. Finite element modeling of the thermal effect on the behavior of polymers under high pressure torsion process
	P14. Nanoscale ferroelectricity in pseudo-cubic sol-gel derived  barium titanate - bismuth ferrite (BaTiO3-BiFeO3) solid solutions
	P15. In-plane polarization contribution to the vertical piezoresponse force microscopy signal mediated by the cantilever “buckling”
	P16. Mechanical properties and thermal conductivity of epoxy composite containing aluminum-exfoliated graphite nanoplatelets hybrid powder
	P17. Solid phase synthesis of calcium stearate on modified screw equipment
	P18. Improvement of active layers homogeneity for the MEA’s (Membrane Electrode Assembly) of PEMFC (Proton Exchange Membrane Fuel Cell): impact of the ink quality formulation
	P19. Effect of adding titanium dioxide (TiO2) on the mechanical behavior and corrosion resistance of hydroxyapatite sol–gel thin coatings on 316 L stainless steel: Biomedical application
	P20. Photoelectrochemical properties of anodic WO3 sensitized with CuWO4
	P21. Enhanced photocatalytic activity of TiO2-Ag and TiO2-Au formed on a stainless steel mesh
	P22. Study of the TiO2/Me structure by IR spectroscopy for use in photoactive fuel cells
	P23. Improved performance of Silicon solar cells by ZnMgO front layer
	P24. Characterization of nanostructured tin oxide obtained by galvanostatic anodization
	P25. Reactions of BaTiO3 with LiH: trapping different stages of BaTiO3 reduction
	P26. Photoluminescence and EPR studies of single diamonds with GeV-color centers formed by ion implantation
	P27. Optical parameters study of amorphous germanium (α-Ge) by spectral ellipsometry
	P28. Fluorescence properties of Nd-doped ZnO thin films obtained by the sol-gel method
	P29. Effect on Morphology due to Dopant Elements, and Morphology-Dependent Photocatalytic Activity of ZnO Nanomaterials
	P30. Theoretical and Experimental Properties of Ag2SeO3 Crystals
	P31. Structural and optical properties of the Ag-Cu composite nanoparticles
	P32. The influence of selected cationic derivatives of phosphatidylcholines on the properties of model mammalian membranes
	P33. The study of the impact of lipid structure on their interactions with 2-hydroxyoleic acid
	P34. The influence of bisphenols on the properties  of model human erythrocyte membranes
	P35. Optical and Structural Properties of Cu2Zn1-xCdxSnS4  Thin Films Obtained by Ultrasonic Spray Pyrolysis
	P36. Thermal stabilization of geometric parameters at 100 C of a silver nanoparticles array obtained by vacuum-thermal evaporation on a unheated substrate
	P37. The influence of the PEG-ylation degree of 1,2-disteroil-sn-glycero-3-phosphoethanolamine on the molecular organization of model lipid membranes
	P38. An Investigation on 100 MeV Ni7+ Swift Heavy ion Irradiation effect on the Ferroelectric Triglycine Sulphate <011> Oriented Single crystal
	P39. Influence of tungsten RDE rotation on the morphology of anodic WOx formed in NH4NO3-based electrolyte
	P40. Influence of thermal treatment parameters on functional properties of multi-walled TiO2 NTs
	P41. Electrochemical properties of electrodes based on anodic TiO2 nanotubular layers for Al-ion batteries
	P42. Effect of adsorption of epoxide and hydroxyl group on a monolayer graphene sheet: A DFT investigation

	Centre for Mechanical Technology Automation (TEMA), Department of Mechanical Engineering, University of Aveiro
	Notes



