49 % %9 ok T O Vol.49  No.9
20214F 9 H H1—13 ) Journal of Materials Engineering Sep. 2021 pp.1—13

15 2% %t SryFey s Moy, s O PEAR 37 13
FE 1K 2 1% RE =2 I #F 33 i3t

Research progress in effect of element doping on
electrochemical properties of Sr.Fe, s Mo, s Og—3

based anode materials

[ QAT ST (EA R T R - B 7 Gl

(1 P EBAROR RS MRRE S TR P EB B e

FEWR AR T S L AR 23002652 WS A1 A R

BB A BR 2 7)) BRI LG B 230088)

ZHANG Shao-wei' ,PU Xiu-hao' ; WAN Yan-hong',

ZHU Kang',XIA Chang-rong'**

(1 CAS Key Laboratory of Materials for Energy Conversion, Department of
Materials Science and Engineering, University of Science and Technology
of China, Heifei 230026 ,China;2 Energy Materials Center, Anhui

Estone Materials Technology Co.,Ltd., Hefei 230088 ,China)

FEE SR OB TR — R AL 2 B B R A O L BE R VE T LB AU RE A AL AR 1R 1R & ) R B AR A R
FEFE B UURL VB o 28 0 8010 300 D A B o P 2 S e s BRI T JC R AR B o Oh 7 0035 4 ) B e A AE S B i FH o it )
F A AR RIR A T B T R ek I E R A T REM KRR, Hd, 25 H WA Sr.Fer s Mo, ; O, 1 BA %
MOBEELR BT B AR E M B 0 R Bl B K R BORL S B R A AR R R L I T AR R R LR B A, K
TAERIEESERT ABO, AT B2 ML E TN A 67 B i F1 O (B 22 BAT3E , B T/ LR B R MBI 4 Sr,Fe, ;
Moy, 5 Os s B ZE 2L F L i AR 25 4 o e M Ll 3 R BV Ik R R s A 24 PE BB AF A S ), X 2B 3B 2 SR & O B St Fey s
Moy, 5 O o 858K 1™ BE A 248t 1 37 00 i) JEL I, b JEL 865 v ) e R At (5] S A5 Ak 7 B A A B} . B )R B 45 T St Fer s Moy s Oy
R M TR B kA B s BH AR R R A R R T Il — T T AT S B B T B A RN 3R 48 T SR ik B — 2D 35 B B A B s T AR R R Ay
fil s o — 7 T W] SR FH 2% FEZ pR IR0 1 — A0 i B ST 4B 2 10 AR AL

SRR [ R B 5 PHAR B ) s S5 8K 45 5 Sty Fey s Moy s Os—s s TER B 2%

doi: 10. 11868/j. issn. 1001-4381. 2020. 001139

FESES: TMI11 XHkERIRAD: A XEHS: 1001-4381(2021)09-0001-13

Abstract: Solid oxide fuel cell (SOFC)is a clean and efficient energy conversion device that can directly
convert chemical energy to electricity. The state-of-the-art cermet anodes face various issues such as
carbon deposition, sulfur poisoning and poor redox stabilities, which limit the application of SOFC. In
order to avoid the problems of the cermet anodes, the perovskite anode materials with mixed
electronic-ionic conductivities have drawn considerable attention in recent years. Among them, Sr, Fe, ;
Mo, s Os—; perovskite has good stability, high conductivity, suitable thermal expansion coefficient and
excellent electrochemical performance, and thus has been widely studied, especially element doping.
The element doping was discussed at A-site, B-site and O-site of Sr,Fe, ;s Mo, ;O;_; perovskite,and the
effects of doping elements and doping content on crystal structure, stability, electronic conductivity,
thermal expansion and electrochemical performance were summarized. These doping strategies provide
some novel ideas for modifying Sr;Fe, s Mo, ; Os—; perovskite anode,which can also be used to modify
other similar perovskite anode materials. Finally, the development direction of Sr,Fe, ; Mo, ;s and
typical ceramic anode materials was prospected. On one hand, the strategies of anion doping and co-

doping could be adopted to improve the performance of ceramic anode materials. On the other hand,
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the mechanism of element doping will be further clarified through the combination of doping strategy

and theoretical calculation.

Key words: solid oxide fuel cell;anode material; perovskite; Sr, Fe, s Mo, 5 Os—5 ; element doping
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