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Fig.1 XRD patterns of BCIY and BCTIY powder
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Fig.2 SEM micrographs of fractured surface of BCIY

sintered at different temperatures for 5 h
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Fig.4 XRD patterns for the sintering of (a) BCTIY e-
lectrolyte; (b), (c¢), (d)BCTIY electrolyte after expo-
sure to 100% CO, at 700 °C for 3 h, 6 h, 12 h ;(e),
(f), (g) BCTIY electrolyte after being boiled in water
for3h, 6 h, 12 h
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Fig.5 XRD patterns for the sintering of (a) BCIY elec-

trolyte;(b), (c), (d)BCIY electrolyte after exposure to
100% CO, at 700 °C for 3h, 6 h, 12 h ;(e), (f), (g)BCIY
electrolyte after being boiled in water for 3 h, 6 h, 12 h

M 4 ~5 a] DLAE .3 h B R & 0 ) A4
ARWAT KR AR I R R RO A W BSR4
A2 6 h JE BCTIY AR5 REUF 10 40, A
— AN AH g H B, BCTY 2288 K 5 100% CO, 4b P
JFEAR EMEGR LM AMER . 12 h 5
BCTIY 1) EMI SR A7, AR AE B /K b= A= 17 A G
2 W) A0 s BCIY A B A7 4, (HAH L BCTIY
fR) 2 A AR G 45 55 , T ELAE CO, A K iR B £ 1)
Ze AW L. D Ta B 5 19 L Bk B T4k
AW B M, T 3G SR T BCTIY 1) fb 2% fa
,I.i[4,7,10] .

2.5 HBEXR

& 6 Fnl&l 7 435124 BCIY F1 BCTIY S AE A ]
B R L 3R S Arrhenius [fiZk. H1 116 (a) FiIE]
7(a) ] U, BCIY FI BCTIY 7£BiFH R T B9 55 bt
e BE 1 T G R, FL BCIY 1 Hs SR mg kT BCTIY
(9 rL 5, X 5 Zhao 45" Rl Dang % 38 1 L &
AN, H OBCTIY ML G % 5 T Dang %5 #23#
BaCe, ,Ta, In,, 0, IHL TR, HIE 6(b) ME7(b) ]
H1,7E 500 ~800 °C A BCIY 1 BCTIY K& fIn(aT)
51000/ T LM 65 , 2 W] i T 2B IR 1 220 AT
A/IMEAL T S HLET . BCIY £ 28 AR 9 H,
TFHIEALEE S35 0. 54 eVAI0. 41 eV BCTIY 7E%5 S
FedE A H, T A9 L EE 41 5 0.55 eV Fl 0. 42
eV. FEMRIE 1Y H, AU IS L REAR T2 < i is 1k
fiE, 3% 2 K BaCeO, 8425 B T 4028 0 FI L 725
7T AR

v +%02H0:+2h*. (1)

7 >4 FL fige oA i b TR 9 H, AT R,
L S I | R Y L S A2 B B
FA SR LR B 0 AR TR

V: + HO(g) - 0 +2H" , (2)
2h* + H,(g) —»2H" . (3)

i bR, 7 2 RS T R BRI
HL 72 ORI B TR & R T 7R IR 1 H, <
ST R B TR T S0 B A T Ak R R i
I T S M 3 A A IO PR T .

3 &R

R R R ER AR ek R 181 4 52 B2 A 245 5 9 7
¥4 45 BCIY Fl BCTIY $HA, 76 1 000 CHEHES h
Joi ¥ 5 B — B 5 BR BT . BCTY A BCTIY 4 51 7E
1250 °C il 1350 C T ¥ Al a4 5%, 7€ 1 350 C
THERE e, JCAL BT A, B R RSB



5% 3 3 Jp B, 55 s Ta BT BaCe oIng | Y, O, o WA BB BHE BE 52 1

33

THE g K. fEa MBI H, <4, BCIY
It BCTIY [ Hy S W6 i, (H A 25 K K. (H7Efb 2%
Fa g PRI b, BCTIY X CO, 1 H,O Ay it 52 17 0

0.012

o (/S-cm™)

0.004

0.002

0.010 -
0.008 -
0.006 -
| —&— BCIY

—®— BCTIY

0.000

500 550 600 650 700 750
MJE/rC
(a) WP RGEENLR

800

2 HE BCIY 4f. 3 & W], BCTIY B Rl A2 L ith 19 52
B T B SR, AT LA Sy v RO A B BT S R

CENC ST

25

2.0
_‘g 15
3 Eq=0.55 eV
210
E N
= 05 BCIY

0.0

= BCTIY

090 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35

(1000/T)/K!
(b) Arrhenius 2k

B 6 #&BCIY B BCTIY AEESSFTHEEXEERENXER (a) RE Arrhenius g4k (b)
Fig.6 The relationship between conductivity and temperature (a) and Arrhenius curves (b)
in air atmosphere of BCIY and BCTIY
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The Influence of Doping Ta on the Properties of BaCe, ;In, , Y, O, ; Electrolyte

SU Jinrui, NAN Yichen, HE Hao, ZHAO Yingying

(School of Physical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The BaCe, (In, Y, 0, (BCIY)and Ta doped BaCe, ,Ta, In, Y, 0, ( BCTLY ) electrolyte pow-
ders were successfully synthesized by citrate combustion and solid phase reaction method in this paper. Under
the 200 MPa pressure dry-pressing molding, the electrolyte flakes were obtained by sintered at different tem-
peratures. The phase of samples was analysed by the x-ray diffraction ( XRD) ; the microstructure was ob-
tained by scanning electron microscope (SEM) and the electrochemical performance was measured by the
electrochemical workstation. The characterization of XRD, SEM and electrochemical workstation demonstrated
BCIY and BCTIY both with a single perovskite structure after 5 h at 1 000°C calcination. Moreover, BCIY and
BCTIY Could be dense sintered under 1 250°C and 1 350°C, respectively. In addition, the conductivity of
BCTIY is a little smaller than that of BCIY in the air and humid H,. Meanwhile, the chemical stability of BC-
TIY is superior to that of BCIY in CO, and boiling water environment. These results indicated that BCTIY
could be stable electrolyte materials applied in intermediate temperature solid oxide fuel cells.

Key words: proton-conducting; solid oxide fuel cells; BaCe, 4In, Y, ,0,,; BaCe, ,Ta, ,In, Y, 0, ; sinter-

ability ; chemical stability; conductivity



