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Fig.1 Schematic diagram of operating principle for
H-SOFCs
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Fig.2 Possible reaction at the cathode electrode of H-

SOFCs using electronic conductor single phase cathode
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Fig.3 Possible reaction at the cathode electrode of

H-SOFC:s using mixed electronic/oxygen ion

conductor single phase cathode
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Fig.4 (a) oxygen surface exchange coefficient (k)';

(b) oxygen diffusion coefficient (D *)™ of cathode materials
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Fig.5 Schematic diagram of layered perovskite oxides
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Fig.6 Possible reaction at the cathode electrode of

H-SOFCs using mixed electronic/proton

conductor single phase cathode

Fabbri &5 "' 5% T $5 2% BaCeO: #4 K} it Hi T Hi,
SR BaCersYbo,Os(BCYb) 7E T 114 2 445 1)
SR T REFME RS SE, EIREFNRT

2013 155528 91



TERREE T, BV HOfA7ERT, LT 32 W 3 T %,
FECEA IR BT BT R K . Mukundan 55
WY T BaCeos ,Pr,GdoO: 1R F , 0k AR R L 42,
MBHEA HO A7, il SaEw /b, Hi,
Ba (ProsGdo.) Os R R HL 7 i B 55 7, R B
BT, 78 800 CLA 3x107 S/em, {HE7E
Ba (CeosGdo.) O HL fiff J5t (1) B H b o, 23 1T LA
0.34 Q-cm’(800 °C) , FHXTH K, nl G & HAA b g
TR R M2 R, BaCeosBio:Os Y HL T
FAEH K, 7E 800 CL 2 8% 107 S/em ™, {HFE 700 °CH
HBZCY H el A 1w B TR AR E] 0.28 Q- om® B,
PR I A 36k B BR W 1 Rk 10 s i, B 22 05 i % R
Tao %5 P BaCeysFeosO; i FH A BZCY FYRAML , B,
A A BHATAE 700 CCHF 0.17 Q- cm?, FHXT /N A
h T IR A SR B, BaCeosFeos0s S AN H
MIEERE, (LR E R RRA R . X BaCeOs
5 # BaZrO, ¥ 17 Co Fl Fe 524 , BE4R i b4 R 4
WAL RE ) AT T HL RN (R B IR &) 52 3]
B, LA TAEA RrfE—2 A
34 HSOFCRFESEBTFSESEEHAR
LTRSS AR RE RS T AR
T SO A X I A B A — P fie S A T ) FR 2 B AN
Tl o ESEX IR LA , 5 S AR
MEIEARZ . FTLCRHE G A &, B e
HA AR B A R (BB A AR o A+
SR I PRI A R AR AR [ A L
AR TR R ) . BITRRT
HORTRESEA T SN AL, AT U R A B ) i
AT DK 5 R0 AR 10 S g DX 3 e 3 4 B
i, A, A oI T B A (—
R LR ST RE ), 45 A BHAR R A 5 4 AW T ) T
ARG, SO A IR AL E

[ !.-" L

III'I' iy H "f

El7 H-SOFCHERFSERFREESHMENTEE

Fig.7 Possible reaction at the cathode electrode of

H-SOFCs using mixed electronic/proton

conductor composite cathode
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Fig.8 Possible reaction at the cathode electrode of
H-SOFC:s using mixed electronic/oxygen ion

conductor composite cathode
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The development review of cathode materials for
proton conducting solid oxide fuel cells

Zhao Ling, Xia Changrong
(CAS Key Laboratory of Materials for Energy Conversion, Department of Materials Science and Engineering,
University of Science and Technology of China, Hefei 230026, China)

[Abstract] Energy crisis and environmental pollutions are the problems which the whole world is now fac-
ing for the sustainable development. Solid oxide fuel cells (SOFCs) , which have been regarded as keystone for
the future energy economy, have received considerable attention for their high energy conversion efficiency and
low impact to environment as a mean of generating electricity. Proton conducting solid oxide fuel cells (H-SOFCs )
have attracted much attention for their unique characters, such as great efficiency in fuel utilization, high electro-
motive force, high ionic transferring numbers and low activation energies for proton conduction. However,
compared with oxygen-ion conducting SOFCs (O-SOFCs), the materials and theories on H-SOFC are just inchoate,
especially for cathodes of H-SOFC. In H-SOFC, hydrogen is oxidized at the anode to form protons, which
migrate through the electrolyte to the cathode, and undergo a half-cell reaction with oxygen to produce water,
which makes the cathode reactions more complex compared with those of O-SOFC. Such distinguished characteristic
of cathode reactions calls for intensive consideration on reaction mechanism and might lead to some special
demands on the cathode materials. This review is focused on the hisrory of cathode materials for H-SOFC. The elec-
trochemical performances and reaction models of different conduction mechanism cathode materials are summarized,
providing some useful means and ways for the development and application of cathode materials for H-SOFC.

[Key words] solid oxide fuel cell; proton conductor; cathode material; reaction model
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