View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Repositorio Institucional Universidad de Malaga
International Workshop on

Protonic Ceramic Fuel Cells Status & Prospects
8-10 July 2015, Bordeaux France

Solid Oxide Fuel Cells based on Lanthanum Tungstates Electrolytes

J.M. Porras-Vazquez*, M.J. Zayas-Rey?, L. dos Santos-Gomez?, E.R. Losillal, D.
Marrero-Lopez?

1 Universidad de Malaga, Dpto. de Quimica Inorganica, 29071-Malaga, Spain.
2 Universidad de Malaga, Dpto. de Fisica Aplicada I, Laboratorio de Materiales y Superficies (Unidad
Asociada al C.S.1.C.), 29071-Méalaga, Spain.

Lanthanum tungstate with composition La;7WaiNbOss.s (LWNO) has been tested as
proton conductor electrolyte for Solid Oxide Fuel Cells (SOFCs). For this purpose,
different electrodes and composite electrodes are considered, including:
Lao.sSro.oMnOs.s, Lao.eSro.4Co1-xFexOas.s, Lao.sSro.sCro.sMng 5035, SrFeo.7sNbo.2503.5 and NiO.
Chemical compatibility between the cell components is investigated by X-ray powder
diffraction (XRPD) and energy dispersive spectroscopy (EDS). Furthermore, area
specific resistance (ASR) of the different electrodes is determined in symmetrical cells
by impedance spectroscopy. XRPD and EDS analysis do not reveal significant bulk
reactivity between most of these electrodes and LWNO electrolyte in the typical
operating temperature range of a SOFC (600-900 ©C). However, minor interdiffusion
of elements at the electrolyte/electrode interface affects both the ohmic losses and
electrode polarization of the cells. ASR values are significantly improved by using a
buffer layer of CeosGdo 2019, between the electrolyte and electrode materials, to
prevent reactivity. A single cell with 350 pum thick electrolyte, NiO-Ceo.sGdo.201.9 anode
and Laog.eSro.4Cop.s8Fe0.203.5 cathode, generates maximum power densities of 140 and
18 mWcm= at 900 and 650 ©C, respectively.
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Figure 1. Cell voltage and power density as a function of current density at different temperatures using air and 5%
Hz —Ar as oxidant and fuel respectively.
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