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Why Micro-Tubular Solid Oxide Fuel Cells?
Solid oxide fuel cells (SOFC) have been considered as an alternative source of energy
due to their high electrical conversion efficiency, superior environmental performance,
and fuel flexibility. In comparison to conventional tubular-SOFC’s, micro tubular (MT
SOFC) SOFC’s have many advantages such as high resistance to thermal shock, higher
volumetric power densities, and relative ease of fabrication and stacking. In this paper, I
shall discuss the route to fabrication, the properties (electrochemical and mechanical) and
finally the reasons for choosing intermediate temperature MT-SOFC’s for certain
applications. The MT-SOFC examined in this work consisted of a NiO and Gdo.2Ceo.sO2.
(GDC) cermet anode support, thin GDC electrolyte, and aLao.6Sro.4Coo.2Feo8O3..(LSCF)
and GDC cermet cathode. The methodology for fabricating, via extrusion of the anode,
the MT-SOFC will be examined, and the techniques for scale-up will be discussed.
Individual 0.8 mm diameter, 1.2 cm length MT- SOFCs were, thus, obtained for the
intermediate temperature range of 450 550 C. The electrochemical information (ElS and
electrochemical performance) gained at cell operating temperatures of 450, 500, and
550°C yielded power density losses of 0.8, 2.0, and 4.6% respectively. Within the
operating temperature range of 450—550°C, the cells were found to have power densities
ranging between 350 1050 mW cm2. The data for the single cells (short term data, long
term data, and cycling) will be discussed in relation to the materials. Some preliminary
data on small stacks will also be examined. For the mechanical testing of the cell, an in-
house designed burst testing method, using pressurized water was applied, in parallel to
other techniques to give data that can allow the fabrication to be optimized.

Funding for the ME-EM Graduate Seminar Sees is provided by Professional Plating, Inc. of Anoka, MN www.proplate.com
and the Depament of Mechanical Engineering — Engineeñng Mechanics www.me.mtu.edulseminar


