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Ni/YSZ Anode Impregnated La,O3; on Anti-carbon Deposition of SOFC Cell

CHENG Liang, LUO Ling-Hong, SHI Ji-Jun, SUN Liang-Liang, XU Xu, WU Ye-Fan, HU Jia-Xing
(Jingdezhen Ceramic Institute, National Engineering Research Center for Domestic & Building Ceramics, Jingdezhen 333001,
China)

Abstract: For the planar anode-supported solid oxide fuel cell with Ni-YSZ anode, YSZ electrolyte was pre-
pared by aqueous tape casting and La,O; was impregnated into the Ni-YSZ anode. Traditional composite
LSM-YSZ was used as the cathode. Microstructure and composition of the single cell were measured by scanning
electron microstrscope(SEM)and energy dispersive spectra(EDS). When using ethanol/steam as fuel, the power
density and impedance spectra of the single cell were measured by cyclic voltammetry and AC impedance
method at 750°C. The results showed that impregnated La,O; particles with size of 90 nm were distributed uni-
formly around the pores of the anode. The single cell with impregnated La,0; exhibited more stable performance
than the cell without impregnated La,0;. With the increase of loading of La,0s3, the single cell showed better per-
formance and better anti-carbon deposition ability. The results show that degradation rate of the single cell is
0.09%/h after operating at 7 h with the La,0O5 loading of 2.4wt%.

Key words: solid oxide fuel cell (SOFC); anti-carbon deposition; La,0;; impregnation
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Fig. 1 SEM images of La,0; impregnation anode section
(a) Single cell; (b) 0Wt%; (c) 2.4wt%
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Fig. 2 SEM-EDS results of La,O; impregnation anode section
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Fig. 3

I1-V-P and EIS curves of cells with different amounts of La,O; impregnation
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Fig. 4 Stability curves of different cells
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Fig. 5 SEM-EDS of cells with different amounts of La,O; impregnation using ethanol as fuel
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246

F LM R 3

i EURPE

5(b)/& La,O3 12BN 2.4wt%[( FEBIZ4T 7 h J5
(R BT I B, PT LA Y, AR B S sk 2D, LA Bk 1)
S E 2 9.961mol%(1.182wt%), i H La,Os i HiHi,
A B BB A H

3 4k

TH LA 7T BH AR 2 35T LagOs X i Ha i H Pk RE AR
FEMERIREE, RIL: 2 La,O3 R BiE A Owt%IN, 1
750°C N\ LWEKZETARAENSAT 3.5 h 5 15 it
PR LA, RN 3.86%/h, BHAR K AR ST I
SR, A KR YE A AR BRI,
FELVHE PRI DO Bk i T 388 i, R F v PR B e R
2 La,O3 WA 2.4wt%IN, {E 750°C F. LHFK
ZACNIRENEAT 7 h JE I A D, 3R
14 0.09%/h, BRUTA B kb . 7E Ni FEFHR B
Bi/b BN LaOs i, HBURE I Rb . %07
FLEAT, ] R i A B TR R BH AR SR A S B

S Xk

[1] ZHANG LEI-LEI, LI CHUANG, SONG ZHAO-YUAN, et al. Re-
view of SOFC anode with resistance to carbon deposition. Jour-
nal of Liaoning Shihua University, 2015, 35(6): 6-10.

[2] ZHANG JIAN-QIANG, SONG SHI-DONG. Preparation and per-
formance of NiCu-CeO, anode for direct methane SOFC. Chinese
Journal of Power Sources, 2014, 38(12): 2270-2273.

[3] GORTE R J, PARK S, VOHS J M, et al. Anodes for direct oxida-
tion of dry hydrocarbons in a solid-oxide fuel cell. Adv. Mater.,
2000, 19(12): 1465-1469.

[4] FAN MUN-SING, ABDULLAH AHMAD ZUHAIRI, BHATIA
SUBHASH. Utilization of greenhouse gases through carbon diox-
ide reforming of methane over Ni-Co/MgO-ZrO,: preparation,
characterization and activity studies. Appl. Catal. B-Environ., 2010,
100: 365-377.

[5] DJINOVIC PETAR, OSOINIK CRNIVEC ILJA GASAN,
ERJAVEC BOSTIJAN, et al. Influence of active metal loading and
oxygen mobility on coke-free dry reforming of Ni-Co bimetallic
catalysts. Appl. Catal. B-Environ., 2012, 125: 259-270.

[6] GONZALEZ-DELA CRUZ VICTOR M., PERENIGUEZ ROSA,
TERNERO FATIMA, et al. In situ XAS study of synergic effects

[7]

[8]

9]

[12]

[13]

[14]

[17]

[18]

on Ni-Co/ZrO, methane reforming catalysts. J. Phys. Chem. C,
2011, 116(4): 2919-2926.

XU JUN-KE, SHEN LI-HONG, ZHOU WEI, et al. Mechanism of
biogas reforming for hydrogen production over Ni-Co bimetallic
catalyst. Acta Physico-Chimica Sinica, 2011, 27(3): 697-704.

SHI QIU-JIE, PENG ZI-QING, CHEN WEI-QING, et al.
La,0,CO; supported Ni-Fe catalysts for hydrogen production from
steam reforming of ethanol. J. Rare Earth., 2011, 29(9): 861-865.
DE ROGATIS LOREDANA, MONTINI TIZIANO, LORENZUT
BARBARA, et al. Ni,Cu,/Al,O; based catalysts for hydrogen pro-
duction. Energ. Environ. Sci., 2008, 1(4): 501-509.

TSYGANOK ANDREY I, INABA MIEKO, TSUNODA TATSUO,
et al. Rational design of Mg-Al mixed oxide-supported bimetallic
catalysts for dry reforming of methane. Appl. Catal. A-Gen., 2005,
292(1): 328-343.

KIM HYUN YOU, PARK JUNG-NAM, HENKELMAN
GRAEME, et al. Design of a highly nanodispersed Pd-MgO/SiO,
composite catalyst with multifunctional activity for CH, reforming.
Chemsuschem, 2012, 5(8): 1474-1481.

TOSCANI LUCI'A M, ZIMICZ M GENOVEVA, CASANOVA
JORGE R, et al. Ni-Cu/Ce¢Zr 0, bimetallic cermets for electro-
chemical and catalytic applications. Int. J. Hydr. Ener., 2014, 39:
8759-8766.

SONG SHI-DONG, HAN MIN-FANG, ZHANG JIAN-QIANG, et
al. NiCu-Zr,Ce40,5 anode materials for intermediate temperature
solid oxide fuel cells using hydrocarbon fuels. J. Power Sources,
2013, 233: 62-68.

HE HONG-PENG, JOSEPHINE M HILL. Carbon deposition on
Ni/YSZ composites exposed to humidified methane. Appl. Catal.
A-Gen., 2007, 317(2): 284-292.

e MR, I R I A A A R R R e 5. RIE B
TREAMI 22718 3L, 2008.

DONG CHANG-QING, AN LU, YANG YONG-PING. Study on C
atom adsorbed on Ni (111) surface with density function theory.
Renewable Energy Resources, 2010, 28(1): 66-71.

CHEN S Q, LIU Y. LaFe,Ni;.,O3 supported nickel catalysts used
for steam reforming of ethanol. Int. J. Hydr. Ener., 2009, 34(11):
4735-4746.

JI KE-MING, MENG FAN-HUI, LI ZHONG. Recent advances in
research on carbon deposition and deactivation of Ni supported

catalysts. Natural Gas Chemical Industry, 2015, 40(1): 83-88.



