Downloaded from orbit.dtu.dk on: Dec 13, 2018

Sample Design and Preparation Techniques for Dynamic Microstructural Studies of
High Temperature Electrochemical Cells

Bowen, Jacob R.; De Angelis, Salvatore; Sierra Trujillo, Jose Xavier; Jørgensen, Peter Stanley; Poulsen,
Henning Friis; Hsiao Rho Tsai, Esther ; Holler, Mirko; Villanova, Julie ; Cook, Philip

Publication date:
2018
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Bowen, J. R., De Angelis, S., Sierra Trujillo, J. X., Jørgensen, P. S., Poulsen, H. F., Hsiao Rho Tsai, E., ... Cook,
P. (2018). Sample Design and Preparation Techniques for Dynamic Microstructural Studies of High Temperature
Electrochemical Cells. Abstract from 4th International Congress on 3D Materials Science (3DMS 2018),
Helsingør, Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Sample design and preparation techniques for dynamic microstructural studies of high temperature
electrochemical cells
Jacob R. Bowen1, Salvatore De Angelis1, José Xavier Sierra Trujillo1, Peter Stanley Jørgensen1, Henning F.
Poulsen1, Esther Hsiao Rho Tsai2, Mirko Holler2, Julie Villanova3, Philip Cook3
1

Technical University of Denmark, Frederiksborgvej 399, 4000 Roskilde, Denmark

2

Paul Scherrer Institute (PSI), 5232 Villigen, Switzerland

3

ESRF The European Synchrotron, CS 40220, 38043 Grenoble Cedex 9, France

Understanding the dynamics of 3D microstructural change in high temperature electrochemical cells,
primarily solid oxide fuel cells or electrolysers, is a pressing driving force for performing time resolved exsitu, in-situ and in-operando nano-tomography and diffraction based experiments at synchrotron X-ray
sources. These experiments must meet simultaneous challenging demands: precision beamline compatible
samples that are stable at high temperature, supply of electric potential, and control of atmosphere.
Correct sample design is an absolute necessity for experimental success. Here, the merits of possible
sample configurations and environments are explored and evaluated against fabrication challenges and
experimental feasibility. Experience with designing and performing experiments of selected configurations
will be presented. Results of 3D nano-tomography of Ni-yttria stabilized zirconia (YSZ) fuel electrode
microstructure evolution during Ni oxidation, reduction and annealing, and spatially resolved in-operando
diffraction studies of YSZ electrolytes under at high polarization will be summarised.

