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Thursday, Sept. 16, 2010 4:00 — 5:00 p.m. Room 112, ME-EM Bldg.

Basic science research in solid oxide fuel cells
I will describe material physics and electrochemistry of the cathode for solid oxide fuel cells
(SOFC). focusing on the relationship between the electrochemical performance of a macroscale
SOFC system and physical properties of its micro/atomic scale components. The emphasis will
be on research at atomic scale, with a particular emphasis on experimental and theoretical
approaches to investigate a conjugated phenomenon for the cathode: the dichotomy between
performance and performance stability. I will illustrate these approaches by using the concept of
disorder in materials (e.g. lattice defects) to study charge exchange and transport in the
components and across the interfaces in an SOFC. Moreover, the role of defects on enhanced
transport properties of oxide conductors at nanoscale will be discussed, which offers
opportunities for technological innovations. In addition, I will discuss cross-validation of fuel-
cell measurements from dc 1-V sweep and ac electrochemical impedance spectroscopy.

Funding for the ME-EM Graduate Seminar Series is provided by Professional Plating, Inc. of Anoka, MN wwwproplate.com
and the Department of Mechanical Engineeng — Engineeñng Mechanics ,me,mtu.edu/seminar


