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Abstract

Sm 5SrpsCo03(SSC) 1s a kind of good ITSOFC cathode materials.
Smy 5S195C00; — Lag gSrp2Gag sMgp.15C00.0s03 (SSC-LSGMCS) composite cathodes
supported on lanthanum gallate exhibit high activity and stability. The study of the
synthesizing method and the kinetics of oxygen reduction of SSC-LSGMCS is
essential for the development of high performance cathode materials. In this study,
SSC-LSGMCS5 composite cathodes were prepared by using the wet-chemistry method,
and multiple electrochemical techniques were applied to study the oxygen reduction
kinetics over the electrodes.

SSC-LSGMCS5 composite cathodes were prepared by using the wet-chemistry
method for the first time. The SSC and LSGMCS5 powders in the SSC-LSGMCS5
cathodes were synthesized by using the glycine-nitrate method and citrate method,
respectively. Compared with the solid-state reaction, the SSC and LSGMCS5 powders
synthesized using by the wet-chemistry method can form ideal phases at a lower
temperature. SSC-LSGMCS cathodes consisted of SSC and LSGMCS5 powders
synthesized by using the wet-chemistry method exhibited higher performance than
that synthesized by using the solid-state reaction, and the high performance of the
electrodes could be related to the improvement in the microstructure of electrode bulk
and electrode/electrolyte interface. The performance of the electrodes depended
strongly on the sintering temperature of SSC and LSGMCS, and the optimum
sintering temperatures for SSC and LSGMCS5 were about 1223 and 1273 K,
respectively. The sintering temperature of SSC-LSGMCS5 supported on LSGM was
optimized. The electrode sintered at 1223 K exhibited the lowest ohmic resistance and
polarization resistance.

Effect of the concentration of LSGMC5 in SSC-LSGMCS5 electrode on the
oxygen reduction reaction was studied. The introduction of LSGMCS5 into SSC
decreased the ohmic resistance of the cell. The electrode activity of SSC-LSGMC5(15
wt.%) was higher than that of pure SSC electrode at high temperatures. With the

further increase in the amount of LSGMCS in the electrode, the electrode activity
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decreased.

The results of electrochemical measurements showed that the impedance spectra
of SSC-LSGMCS35 (0-30 wt%) supported on LSGM were consisted of three impedance
arcs at high temperatures and low oxygen partial pressures. The arc at high frequency
was small and independent on the oxygen partial pressure and polarization potential.
The arc decreased with the increase in the amount of LSGMCS5 in the SSC-LSGMC5
electrode, which could correspond to the transfer of oxygen ions across the
electrode/electrolyte interface. The arc at intermediate frequency showed a oxygen
partial pressure dependency about 1/4, corresponding to the charge transfer process.
The oxygen partial pressure dependency of the low frequency arc was about 1, which
was related to the gas diffusion of oxygen molecule. The arc at low frequency
disappeared at low temperatures and high oxygen partial pressures, and the oxygen
reduction reaction was controlled by the charge transfer process. The oxygen
reduction mechanism of SSC-LSGMCS5 (15 wt.%) supported on LSGMCS5 was
similar to that supported on LSGM. However, the arc at high frequency did not appear

in the impedance spectra.
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The results of electrochemical measurements showed that the impedance spectra
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The arc decreased with the increase in the amount of LSGMCS5 in the SSC-LSGMC5
electrode, which could correspond to the transfer of oxygen ions across the
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partial pressure dependency about 1/4, corresponding to the charge transfer process.
The oxygen partial pressure dependency of the low frequency arc was about 1, which
was related to the gas diffusion of oxygen molecule. The arc at low frequency
disappeared at low temperatures and high oxygen partial pressures, and the oxygen
reduction reaction was controlled by the charge transfer process. The oxygen
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1.1 KR4 i it gk

JORL L (Fuel Cell)s— PRl A 7R R 5 SR b 1 4k 27 e e A v
B 1) R P 2 T 2T S o 0 i R S F T SR N R AN e B, DRt
HRE R ACRAZ “RUEIRIR” MBRE], HRe E R Sk 50—80%, SEbR
AR 2558 A RHLIR 2—3 fi5. 56, B HAMEIZ R FRE5 3L
AR e EAE P b AR s BT,

FLAE NP2 T (1842 4F), %[ (1) William Grove gife/R TS L5 —
& LRRGR IR N F AR, Hy KL, O WA AL S R R A B . T BIAR
A0 50 AR AT, BT HIBARH BRI R #2502 A 18 S LURAE 19
205 9 P BB AL A 4o 7 P 1) B e A 110 ) AR S A S, R F b P
JEBATERPRETS, Actitad i, e TR RS T, HiR A
BHEME ARG TR MR R . (A 2SR b RgEE M 558, N BRAENTR .
FERERRIS G N TR, d W s B3 Z MRy ARSI H 552
FIEAL, AAVE D) SR e i I BE AT 5 A R R . SR R
IR AT AR FFE A o R Ll A ORGP 2 L B SESR, T 52 3 AT
Mo JRREHLI S — B PEEL L HL(AFC) T 4R, L2 % 158 TAR 0 1 kR
HI(PEMFC ). Ex AFC Hiithah, 55 “AUBERZ HIR(PAFC ). 28 —AUERIIRIR EE
(MCFC ) 55 PUAR [ 44 %0 A0 2 B8 K} Hi s (SOFC) 1 28 AR BT 1 1B 94 ) vl it
(PEMFC) , #AHE MmO A, HArikE i g s

1.2 ERE B etnisa R IERE
1.2.1 455

[ A AL MR B (Solid Oxide Fuel Cells, SOFC), SR ZEME AL i it
(Ceramic Membrane Fuel Cells)/&: 20 tH2t 80 4FA QI & Ji e >k 1) 28 PUAC A K]
. SOFC YL — Pl E K IRRL AR S0 Hh 1R Ak 2 R e pl L B 1 4 i
BE R . 5 HAREL AR, 7F SOFC 1, R R AR A 7 51k
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