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NMEPIAHWH:

To evdiaQEpov yia TNV avanTtu&én vEwv kabodikwv NAEKTPOJIWV yia Xpnon Toug o€
KUWEAIDEG Kauaipou oTepeolU NAEKTPOAUTN (SOFCs) evdidueowv BepUOKPACI®V
(600-800 °C) yiveral oAo€va kal PeyaAuTepo, dedopevou OTI n anddoon Twv
oupBaTikwv kaBodwv La, Sr,MnO5; dev e€ival ikavonoinTiky 0t Beppokpaaieq
XapnAOTeEPEG Twv 800 °C. MepoBOKITIKA UAIKA NOU MEPIEXOUV CidNPo Kal KOBAATIO
Kal mou avTigTolXouv OToV Yeviko Tunmo La,, Sr,.Co,Fe,; ,0;5 anotehouv pia
UNooXOMeEVN €VAAAAKTIKN AUon, €€aitiag TNG UWNANRG NAEKTPOVIAKNG KAl IOVTIKAG
TOUC aywyIhoTNTAc. H MIKTH TOUC auTrn aywyigoTnTa €XEl WG AnoTEAEONA TNV
dleupuvon Tng Cwvng avTidpaong kal Tnv TaxuTepn KIvNTIKA TnNG avTidpaong
avaywyng Tou o&uyovou. XTnv  napouca e€pyacia  npaypartonoindnke
NAEKTPOXNMIKOC XAPAKTNPIOUOC ME QaouaTtookonia ouUvBeTng avTioTaong Kal
KUKAIKN BOATaueTpia, Tpiwv NEPOROKITIKWYV KABOJIKWV NAEKTPOdIWV MIKTAG
aywyinoTnTag Lag ¢Sry ,Co, ,Fey s05, Lag 6Sr, ,C0o, .Fe, s05 Kkal La, ,4Sr, ,FeO0; o€
enapn pe CGO/YSZ. Ta TO nAekTpOdIio La,¢Sr,,Co,,Fe, 3055 Ta neipaupara
(paopaTtookoniag oUvOeTnG avTioTaong o JIAPOPEG HEPIKEG MNIECEIC 0EUyOVOU
edeiav OTI N aywyiyoTnTa noAwaong Rp-1 au§averal pe avgnon Tng Py, cUpPva pe
TN oxeon: Ryt = k (Py,)".
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Me NPOOOMNOIWON TNG CUMNEPIPOPAC TOU NAEKTPODIOU PE 1000UVANO NAEKTPIKO
KUKAWPA £€yIVE avayvwpion TwV eniPEpouc dIEpyaciowv, Kupiw¢ PE Baon Tnv
€€APTNON TWV AVTIOTOIXWV R, 1 and TNV Py,. H eppavion Kopupwv peupaTog oTa
KUKAOBOATaQupoypagniuarta (0.3 WG -1 V) TV NAEKTPOdIWV
Lag.7sSro 2C0q 5Feq 5055 Kal Lag 55Sr, ,FE0; 5 GUOXETIOTNKE PE TIG NAEKTPOXNMIKES
avTIOpdoEIC avaywyng Twv 10VTwV OIdnpou r/kal KoBaATiou kalr avaywyng Tou
ofuyovou (kal OTIC avTioTpoQeg Toug). EmnAéov, npaypatonoinbnke
KATAAUTIKOG XAPAKTNPIOWOG MIAG O€Ipdg NEPOPBOKITIKWV OEEIBiWV HE YEVIKO TUMO
Lal_x_YSrXCoZFel_ZO3_5 xpnoigonoiwvtag Tnv o&idwon Tou CO w¢g avTtidpaon
MovTeAOo. AnO Ta neipdpaTta PBpeBnke OTI N KATAAUTIKA €vepydTNTa YIiad TNV
0&cidwon Tou CO au&daveTal onuavTika Pe TNV unokataoracn Tou Fe ano 1o Co
oTo B-site. Eniong, Bpebnke nwg ol LSCF nepofokiteg €ival nio dpacTikoi ano
Toug LSF pe Tnv idia nepiekTikOTNTA O€ La kal Sr oTo A-site.

Recently, there has been a lot of focus on the development of new cathode
materials for use in intermediate temperature (600-800 °C) solid oxide fuel
cells (SOFCs), since the conventional cathodes based on La, Sr,MnO,_; do not
perform satisfactorily below 800°C. Iron- and cobalt-containing perovskites La,.
«29"Co Fe; 055 (LSCF) have been identified as promising alternative cathode
materials, mainly due to their high electronic and ionic conductivity, which can
result in enlargement of the available area for oxygen reduction, and their high
oxygen surface exchange coefficients, for faster kinetics at the gas/cathode
interface. In the present work electrochemical characterization is carried out on
three porous perovskitic cathode electrodes, namely LajgSr,,Co,,Fe, 505,
La, ,4Sr,,Co, ,Fe, sO5; and La,,sSr,,FeO; deposited via screen-printing on
CGO/YSZ. AC impedance spectroscopy and cyclic voltammetry are used as
characterization tools, while focus is mainly on the investigation of the
mechanism of the oxygen reduction reaction. In the <case of
La, ¢Sry.Co, ,Fe, 505 electrode, impedance data revealed that the polarization
resistance of the electrode is determined by up to three different processes, the
relative contribution of which depends on temperature (600 to 850 °C) and
oxygen partial pressure (0.7 to 100 kPa). The corresponding polarization
conductance increases with increasing P,, following an apparent power law
dependence R ; = kPm,. In order to identify the effect of oxygen partial
pressure and temperature on the individual processes taking place at the
electrode, the system was modeled using a simple equivalent circuit.
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In cyclic voltammetry experiments carried out using the La, ,4Sr,,Co,,Fe, 305
and La, ,sSr,,Fe0O; electrodes, the appearance of current peaks in the cyclic
volatmmograms (0.3 to -1 V) are most probably related to electrochemical
redox of the iron or/and cobalt ions and concomitant stoichiometry change, but
also possibly to the competing reaction of oxygen redox. Furthermore, the
catalytic oxidation of carbon monoxide was investigated over a series of La,,.
,SrCo,Fe; 055 perovskite powders. Substitution of Fe by Co in the B-site
results in enhancement of the catalytic activity for CO combustion of La,_,.
,Sr.Co,Fe, ,0; 5 perovskites. Concerning samples of similar surface area and
synthesized using the same method, Co-containing perovskites (LSCF) are
more active than ferrites (LSF) with the same La and Sr content (A-sites).



