49 3R 1 E% @/5‘5 Eh ?ﬁ» :}& Vol. 49, No. 1

NN

2021 4 1 A JOURNAL OF THE CHINESE CERAMIC SOCIETY January, 2021

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20200428

T Co B ERA™ 25 Hav4IEL A FA ALl Fh s A
SmBaFeNiOs.; B L AE AL

fIAf!, 2% HRR'

(1. AR A SRR B A A S, ORI R B, KAF 130012;
2. KERTRZHEZL, K& 130022)

B OE: HWIRBIIEA T T Co IRV EKT™ SmBaFeNiOs, 5 (SBEN)MIMAS KL, FE5IA Smy,Cey 50, o (SDC)HLAR T4 H}
% AP, BATRIEAK RN PERE . DFSUR M. SBEN 76 30~900 CI{ P UM R ¥y 14.1x10° K71,
SBFN-SDC15 (Lt 85:15) 8 & WK IR IK R 5 12.0x107° Ko SBFN 7 425 CI i SR B BR M, A
48 S/cm., 700 ‘C ¥ SBFN|SDCISBFN A 4t it [ S+ i AL BELHT(R,) A 0.386 Q-cm®. 75 SBFN 15| A\ SDC i L3t He i fb 2%
PEfE, SBFN-SDCI0 (LA 90:10)5 75 BIM AT BAKK Ry, 4 0.224 Q-om®. 800 CHF, LL SBFN Hl SBEN-SDC10 4[]
R B i, RT3 A 1 53 3 A 367.6 mW/em?® AT 507.8 mW/em® .

KEER: RS YR b USSR TEERBIRG; Bk R AL
PESHES: TMI11.46  XEAFRERD: A XEHS: 0454-5648(2021)01-0034-08
4% AR AT ). 2020-12-17

Performance and Optimization of Cobalt-free Double Perovskite Cathode SmBaFeNiOs.; for
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Abstract: A cobalt-free double-perovskite cathode SmBaFeNiOs,s (SBFN) was synthesized by a modified sol-gel process, and
SmBaFeNiOs, s—Smg,Ce 3019 (SBEN-SDC) composite cathodes were applied to reduce the thermal expansion coefficient (TEC) and
improve the electrochemical performance. The average TEC of SBEN is 14.1x10 K" in air at 30-900 °C, while the SBFN-SDC15
(the mass ratio is 85:15) composite cathode shows the lowest average TEC of 12.0x10 *K ', The maximum conductivity of SBFN is
48 S/cm at 425 C. The polarization resistance (R,,) of SBFN is 0.386 Q-cm? at 700 °C on SDC electrolyte. Introducing SDC to SBEN
can increase the electrochemical catalytic activity of the cathode materials. SBFN-SDC10 (the mass ratio is 90:10) composite cathode
has the lowest R, which is 0.224 Q-em® at 700 °C. The maximum power densities of Ni—SDC|SDC|SBFN and
Ni-SDC|SDC|SBFN-SDC10 single cells are 367.6 mW/cm?” and 507.8 mW/cm? at 800 °C, respectively.
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Fig. 2 XRD patterns of SBFN-Sm,,Ce( 3019 (SDC) mixture
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Ly is inductance; R, is ohmic resistance; R; and R, are polarization
resistances related to high frequency and low frequency arcs, respectively;

CPE, and CPE, are constant phase elements.
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Fig. 6 Typical impedance spectra of SBFN sample on SDC
electrolyte
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Table 1 Fitting parameters and percentage contributions
for SBFN cathode

T/C R/(Q-cm?) Ro/(Q-cm?) Ry/(Q-cm®)
800 0.015 (14%) 0.091 (86%) 0.106
750 0.037 (20%) 0.148 (80%) 0.185
700 0.224 (58%) 0.162 (42%) 0.386

R, is polarization resistance.
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Fig. 8 Typical impedance spectra of SBFN and SBFN-SDC
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Table 2 Fitting parameters and percentage contributions
for SBEN-SDC composite cathodes at 700 C

Samples No. R/(Q-cm?) Ry/(Q-cm?) Rp/(Q-cmz)
SBFN 0.224 (58%) 0.162 (42%) 0.386
SBFN-SDC5 0.198 (56%) 0.156 (44%) 0.354
SBFN-SDC10 0.116 (52%) 0.108 (48%) 0.224
SBFN-SDC15 0.164 (65%) 0.089 (35%) 0.253

Ry is polarization resistance. Data in parenthesses are percentage contributions.
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