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Abstract

The medium and low temperature solid oxide fuel cell (SOFC) is an important direction for the
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future development of fuel cells, and the solid electrolyte suitable for medium and low
temperature is the key material for medium and low temperature SOFC. Bi,0s-based electrolytes
have excellent electrical properties in the low temperature region (below 600°C), so they are ideal
medium-low temperature electrolyte materials. In this paper, the development status of
Bi;03-based solid electrolytes is reviewed from the perspective of the conductivity principle of
Bi;03-based electrolytes and the doping of ions with different valence states. The §-phase
Bi;03-based electrolyte has the highest conductivity, but its stable temperature range is very nar-
row. Therefore, obtaining the §-phase stable at low temperature (below 600°C) is a key technical
problem that needs to be overcome in the development of Bi;03-based electrolyte. At present, it is
mainly achieved &Bi;03 by doping so as to obtain Bi,0z based electrolyte with good electrical
properties.
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[F] A SE AL AR L L (SOFC) /& — MBI L 1) i e R i 4 i o, DRIHOW BRBR S 4 /N, JEAF R 52 BBk
BT . (EG0H) SOFC MR BUA R A B R Fo g o7, (HL DRI AR B2 75 224E 800°C~1000°C, i
(0 BE AL R AR R M, T HL% e PR R 1) 75 22 AR B S A R B i AR RS, ISR
A PRI R T R . I T R IR AU [ A LA T (L S AR R, B AR i g [ 4k vl
fR R B PRI R JERT R [1]-[29]. AR 4LIRH BiOs HEMMMEME FTEARENE FHES, H o
MEA RS HESE, K48 0.1S/em, fEAHFRE R (800C)2 YSZ HLFZ (1) 20 £5[10].

Bi* LA 5 FALKIIH T, H Bi,Op B T2 M B RERU, Hlin s i S S T A R v . (BAE
T Bi,Os NHANL R, HHSFEM 0-Bi,0; HAEAE 730°C~825°C A = M Z VL WAELE, FF HAE A
JE N Dy W3 Tl < S B T B 1K B 1 HEL 3 o RIS R IR BiO5 BEAT 45 A R SRAHIIR T ASSE (1 6 AH, AT
73 3 H 4% R AT A PERE T BiOg 2 HLAR A o

2. BiO3 BFR M BIA R R G AN 1 RE

S BRI FUR TR H TR A SR I LR SRR b B B B i (1] 1) [14]. BiOg 2 —FP 2 S A1)
Ak, A E AR TUR R oy By y MO M, 1 PR, EEIRT, 4 b ARt o 40,
AF) 1002 K AR NI O TT 45K 0 A, A3 923 K FERL  AH[10]. 7F 1002 K Al 1098 K X FE— AN 4
() P2 B P T 2 TR A A 0o 7.7 5 ) y AR HAR B ARTE 7 923 K LA NI 23 tH BA4 0 3777 254 (1) (B-Bi,O5)
HPU 5 S5 4 1) (p-Biy05) AR S HH [15]

5-Bi,O3 HA f i (T8 7 B 538, (R M0 1 G501 0-Bi04 R BEAEAR 75 O TELIE V6 [l Y 777 (730 °'C~825°C)
[15], HARIRE 1 a—0 A AIAHAR 257 42 BORARFAARAL, 3 B0 R} WA 1 BR 1 7™ B84k o [F]I BiO4
B WU AR T NI S I8 SR & IR, R T BiOg 5 HUMR UM ELE SOFC H R (7]

Harwig 58 R4t 7t T Bi,Os MIAHAR . S5 SHUR H TR IE[16]. BFFL R R AALBRII DO F & B B A
S PRI G A T S . 17 0-Bi0s mi TP ERIBR G 8 A 450, Sk A 25%f)
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Figure 1. Relationship between conductivity and temperature of
different oxygen ion conducting electrolytes
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Table 1. Bi,O3 phase structure and corresponding conductivity [15]

= 1. Bi,O; 1BEEH KX Ry B 5[ 15]

FHE iz AR iy ’f}f)‘
o-Bi,03 FARHH BT + 25K 1-10%~1 729
B-Bix05 EJ7H R + BT 1-107*~1*107" 648~663
7-BixOs RO IE T 1 BT + BT 1-104~1-107" 641~650
0-Bix0; T IE 7 1 o 110" 730~825

Bi0s & 1 45 L BA & T SRR 2 Ah, SRR B S IR AT, A B TR

WL AE LR, ANTHE e A 1 10 3

1H Bi,Oq #: FE SR IR ANRE S Z (IR T SOFC v, LEEAWAT5H: 1) 6 HH) Bi,Os B il AR
SE X, RMER BRI R RERLE N Bi,Os ZEHUR IR, fEIRE/NT 700°CHY, HALJ7 kgt &k A eiAs,
PR RVERARZE N : ZET7. 2) IREDRFMETS, BiOs JE MBI S HOL IR, EM R H
B NS RIRL, AMUSHE T, E2E T HISFRE T .
3. #8437 Bi,O; BRRRAIFNT

%T 0 M BiOs R BEAE 730°C~825°C [ A= It 2 Vi il N AFAE IR SR IR, 5 AR A5 S AL B 2 P 88 B
BRZ N, W EARIIE 0 A BioOs £ K MR B A PR AR E o« VF 2 SKIR S RTE R SE 1 Bl
At & TEN BT T, s ML EX Bi,0s T 5%, REIFAEARR FAZER o M, o ae
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3.1 BiBH

311 ZiBFEE

SERGH AR 5. B AR NS T AT B2 . Yoo [L7]1WF SR DATHI O T S HIAFALE
(%) ] 9 A4 T DAZEAR 56 1) i X 3O i, ARAE =00 T RiEf e . I HE Rk, fae X/, X1
BRGNS, BT RARBIBICEE S SR, SEEEMR T CatsiRM BiOs kR, 4iHRE
B35 24 Jo AR RAEH IR N REFIE 002 7 M 6-Bi05, 700°C I HEL S 3R IA % 0.16 S/cm [18]. Takahashi 256 7t 45
LR TN ES T Sr2t. Ba®t. CaZ'EBr B AN Bi¥ I AEAEAR BE IR VU FEL R Bk E 1Y 6-Bi,05 [19]

312, ZMETRE

4 S5 AR 4 S¢,05 1351 Bi,O5 BRI, A T J1IREEHL Sc 1 BiOs B AT 51 53 A
T149 5 #H BiyOz & HELARTT, 800°C i FELMR T 1 FEL 5 %R IA £1] 0.059 S/em [12] [20]. Takahashi ZEff 7t 45 J 3R 0
SHEET B L™ ND®L SIS AR BI® I A LA S 1 U R LY OB E 49 0-Bi O [19]

Y03 544 1) BioOs 14 RBFILIMIEAN 2, BFFL L BHAEDILE R Y,05 A4 BirO, HEAEITIR T
I 1R 5E 6 78 HL A 10 377 A Takahashi (195632 £ 0~60 mol% Y;03 1t BiOg AT A IERILL,
B A5 th— 50 A L BUR & LB AR R, AR S A SR R [21] . Watanabe 252 B 0I5 A
Y503 £ TE 25 molo 2 A7 IR AR R AR A/ 46, ISR 4 PR 36 LT A 7 AT B L 30—
B[22 B NIFFFALLL BioOa-Yo0s 2 AR HE K. 1E Bi,Os-Y,05 RETFIEN Z10,, Hlif] BipOs 3L
DBV, MESCTEARIR AN ()38 S R (RS I A1 [23] . Watanabe % 3BT T BiOs-Y,05 RGEH]
HRASIERR, RIS RAE 720°C /247 WAL M G H0 LA T 0 ST 7 S50 ) 0-BipOgr AT LU S (R
HEEARA[24]. BRI K G Bi,0uY,05 [ kAR, RG] Bi,0Y,05 HifiR
JRAE 300°C DA _LI it S5 10° Qe [8].

3.1.3. HtEMMEFRE

Esaka 25870 1 Ti. Sn. Zr. Te ZE0UM 7T &K H5B 10 BiOs 7K &, K ILIXLE Ti. Sn. Zr. Te ¥4511 Bi,0;
1 RETCIETE R 2 1 R H 7 A 6-Biy0s, I HAE 700°C LR 280 H AR HL 52 [25] . Tompsett 2 A
7T HANHI Vo0s. P05 A7) WOz $54% Bi0s, 45 R FE M 7Bi,03-2WO0; A1 3Bi05-WO3 FEEIR FEA
FHIF DY 7 SRARSE R, T BinsVaOuss A BinsPsOuss 7 1123 k LA S H1 =24 it REEH4[26].

3.2. Mg

Watanabe Z54/1 5T | Er,O3. WO3 XU ] Bi,Os 1A &, B L 45 BRI XS 1) BipOs 14 F N TH O AL TT 4514
5-Bi,03, IL&EH T LAFRIETE 1000°C LA o M4 K} 220 H R 4 ()50 B 1 L5, 550°C HL 324 0.05 S/em [27].
Zha S W Zifill#5 1 Sr. Al XUB I BioOs ZEHLARIT, 434 R AR RN IEAZ M, Hord BiygSro AlOg.s
£ 700°C #1 800°C [ HL 3 #4331l 9 0.08 F1 0.28 S/cm [28]

JE 22T N R S A AT A R A BT XS AR (W S5, BT g R #E 800°C ket BE
AT LSRAS m L SR Te. W XUB K 6-Bi,0; HLf# I (DWSB), DWSB 5 YSZ [ HL 5 Z B FE AR L ih 2%
WK 2 fizr. Tew W XUBH 5-Bi, 05 MR E 700°CH B 5 33k 18.7 S/em, 7 500°C T ) LS R UL L
YSZ HifEifiE 1 F) 2 MEEY[13].

33. &

Vannier 25545 T F§ Cu-Ni, Cu-Zn, Ni-Zn i1 Cu-Mo 43> %58 4> B4 BigV,0 R V AL =Bk R,
KI5 Bi,O; .45 V 5 Cu MltL, JAN=BK RIAE T o SEEE 153 B8 5 [29].
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Figure 2. DWSB and YSZ conductivity curves [8]
[# 2. DWSB 5 YSZ B 3= ph#k[8]
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