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Research Progress in the Electrolyte Materials for Protonic Ceramic Membrane Fuel Cells
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Abstract ; Protonic ceramic membrane fuel cells have received great attentions because they provide an effec-
tive way to reduce the operating temperatures-of solid oxide fuel cells. A-brief overview of current develop-
ment in protonic ceramic membrane fuel cells with high temperature proton-conducting electrolytes is given,
which points out that the poor chemical stability of traditional electrolyte materials for the protonic ceramic
membrane fuel cell is the main obstacle for their applications.' The present development of high temperature
proton conductors with high chemical; stability as electrolyte materials for protonic ceramic membrane fuel
cells is reviewed, as well as the influence of novel élement doping strategies on the chemical stability, ionic
conductivity and sinterability for BaCeO,-based materials. It also indicates the problems of high temperature
proton conductors for protonic ceramic.membrane fuel cells as well as their prospects.
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Fig. 1  Working principle of protonic ceramic membrane fuel cell
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Table 1 The sintering temperature, chemical stability and membrane conductivity of various
proton-conducting electrolyte materials

Electrolyte material Sintering temperature/°C

Membrane conductivity

Chemical stability /(x107, S -1y
, S+ cm

BaCe, ,Nd, , 014" 1400
BaCe, ,Zr, , Y, ,0.*’ 1400
BaCe, ;In, ;03" 1150

BaCeO.SZrMYO.IGZnUmOgg’] 1450 or 1250
BaCe, ;Ta, , Y, ,0.%" 1450
La, 40 Cay o N})OLEMV 1400

Baacal.lsNbLszOE;: 1400

Very poor 2.9 (700°C)

Poor 1.1 (700%C)
Moderate 1.8 (700°C)
Moderate 2.2 (700%C)

Good 2.3 (600°C)
Very good 0.5 (750°C)
Very good 1.0 (700°C)
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BRAk I I 25 S B R I TR SR B, RIS 2 A
PERE 2 1 r S BRI 5 05 M 0 S il b R R i 85
e F A 2R P R TR BT AR Y S T AT T 1R S
ARERT. (2) FERT AL RLBT FAR R Y & Jre Oy T
BCNI8 1 G 85 Bk L5 W BT 7 IR AR B
T B RTRT . EARLL BCNIS Sy H fif I
J5T i T TEAZR R v, Y %) v A 2 i L P BE AR SR 1Y LA
BaCeO, & J5T 1Ay H A JoT (9 A} H e 24K, {HLH:
BRG0P RIS e 1Y) HL 3 238 0 2 HL A
M RA R Iz HTE 0 0 r A SRl R I
WA HE 1 A iR T K, ﬁHLaO.wcao.mNbou
La, o Ca, o, TaO, FlI La, o5 Ca, 5 Zr,0, 55K [A] i, {HAH
X4 M BaCeO, T, HE 73 R0 &K
1), % 36 R 4 BCNIS, H 7 i A A AE H 1t
BaCeO, KA RMIE Ay i, i J57 1 51 1~ i 8 B0k v v o
M. PR, X T BaCeO, SEAPEMEAL AR E I B

FHL A BEAE T TR LA R oW A # 55 D A LA S
Ja T B RS KR v b HL AR TR R R Y — A B
JrTa.
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