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Research Progress in Ceria-based Electrolytes of Solid Oxide Fuel Cell
ZHAO Xue-xue, MEN Yin-ni, XING Ya-zhe

(Engineering Research Center of the Ministry of Education for Pavement Materials,
School of Materials Science and Engineering, Chang’an University, Xi’an 710061, China)

ABSTRACT: The development of electrolyte materials with high conductivity at low and medium temperatures is an important
direction for the future development of low-cost solid oxide fuel cells (SOFC). Doped cerium oxide (DCO) has good electrical
conductivity at 500~700 “C, and its ionic conductivity is much higher than that of yttria-stabilized zirconia (YSZ) electrolyte
materials at the same temperature, so it becomes the focus in application and research of medium temperature SOFC electrolyte
material. However, Ce*" in DCO is easy to be partially reduced to Ce** in reducing atmosphere, increasing electronic

conductivity and manufacturing costs, and reducing open circuit voltage. Therefore, many studies have been conducted on rare
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earth elements and alkaline earth metals doped cerium oxide electrolytes and composite electrolytes to overcome these

problems, and it has been found that the two-phase composite electrolyte is conductive to improving the ionic conductivity and

stability of DCO. Based on the overview of zirconium-based solid electrolytes, Bi,Oz-based electrolytes, LaGaOs-based oxides,

Ce0,-based oxides and other SOFC electrolytes, the single doped, double doped, and multi-doped cerium oxide electrolytes

were summarized. The research progress of doped cerium oxide-carbonate composite electrolyte and two kinds of electrolyte

composite electrolyte materials was also reviewed. In addition, the application of film-forming methods such as casting, screen

printing, slurry coating, electrophoresis deposition, spray pyrolysis, sputtering, atmospheric plasma spraying, and laser pulse

deposition was introduced in the preparation of cerium-based electrolyte film formation. In the end, the research direction of

cerium base electrolyte was prospected.

KEY WORDS: solid oxide fuel cell; operating temperature; doped cerium oxide; thin film; preparation method
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Ceoss7Y0113010a35 Y 0.0087  0.0344  0.1015
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R, {2 VPS AT &, Liu SESUR WS-SR
M, DA Hp-3%H,0/%8 SO BREL, 28 SN Ak,
B A BEM Gd0.1Ce0.901.95 MR Z, B K
10 um, HLWBTE 450 CHI 500 CTF, FFE&HLE 2510
0.903. 0.984 V. 7£ 600, 550, 500, 450, 400 CTF,
F ot = A I (E D) R B A I 1329, 863, 454,

208, 83 mW/cm?,
3.3.3 BkHENXIMAME (PLD)

FIH PLD ARG iR LS, Higt
RETE S, UM ATEERR RS T, A R Ot RE
FSHOTEERUOREE , (kiR N,
EMSH L, FEERTERZE, BR&a R, 4
FENANE . Yang ZVRIH] PLD A% T A kbR
FERYEALES( ScSZ )/SDC XUZ HiL fiff S i s, Hirfr ScSz
MY EE R 1 pm, SDC BEJZ R FE R 6~7 pm o 7E 550 C
mF, BE A DR RN 0.5 W/em?, 7E 600 CHf
KF] 0.9 Wem?®, FFHHEEKRT 1.04 V,

4 HiEERE

WA T AR IR B SRR A SOFC 48 Rl FH A 114
FEE, HXT SOFC Rl ikt fe HAT HEsh/E H .
SOFC TAEMREE FIREARTT R, o SR A1 Bl 2 F A 0T A1)
(T S kR, BRI R AEARTE T A3 M i S 3R 0 i
AR, S34h, A TR RGN R ERE B
MG 17 R P ARG, AT5 8K JE RSk SOFC #f
SRR ERT . L, FFRERTH . KR
SOFC B3 780 Hh fife Jo A ) R S50 288 i S ol 28 T 25 a0 8%
JE AR I B IR T BR T IR R A IR R
SELRIRATRIASN , 38 AT X I R R A TR R AT
B, Dok IR S it Re . i X B A4 A
AL VR ERRIRGE L AR AR AR AT AR, X B
ZENER Y NCER A5 7 S N T & R (AR R
e ST B A A A R AR R R SR T AT
HLSF PR, SFEOTE R ERRAL, nR AR A T
o VB | ARIEHLR AT RE, R A AR S SR R )
O N R E 8 ) S S (B W 07 N T S bt 41
il g AR AL, A, MIETEAR AR R HAE SOFC fiff 5%
R FH 7 108 22 4045 0 = 0 5
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