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Fig. 1 Conductivity of the samples tested at different temperatures
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5 # 2N, % ZrO: (IIAX (CeO2)0.86(SmO1.5)0.14 M BEYERER T 835

BmINZrO, 5, CeOr ZHMAMBMWHEERYHIALRBREN TR, ZrO, IR
£, WEREEBERK. AT E M T BE
N ZrO, XA B SR R, ML 1550°C e —
4h BE RN P RRE B IR Zr0, T 3 \1§\=\ ——2
MEHAELBE E 2 FR). eEPE . N ~

E o
B B 200, S REEIN, MR . \ E
SELETRE. YRNE&ET 10ml% 5, ) \ LT

1000°C B S X E T %] 0.1S-ecm™! KAF.

R ETHER [7], [E1 {4 b1 KL 4 0 5 10 'S 20
-ﬁigapﬁﬁETE@’B’ék%f{:ﬂum—Fiﬁﬁ Zirconia Contents / m ol%
E B 2 BE¥Ko W20 FIRMAEL
o = oq-exp(—E/kT) (2) Fig. 2 Variation of conductivity of samples
AP E it a5 iEibEE, kL RIEBRES against the contents of zirconia
¥ (0.86x104eV/K), 0o HHEBHH. | (1) 500°C; (2) 600°C; (3) 700°C; (4) 800°C; (5)
B 1FEERNMRTTH LRSS 900°C; (6) 1000°C

WE1beE, HRMR 1R,

R1 FEBNELE
Table 1 Activation energy of different samples(eV)

Holding time of sintering 1# 2# 3# q# 5%
0.5h 1.398 1.679 1.819 2.180 2.556
1h 1.486 1.505 1.708 2.327 2.381
4h 1.664 1.704 1.856 2.179 2.615

8h 1.526 1.661 2.056 2.570 —

WRPILUE Y, X FHERSE T ZARE, B Zr0, IWINE A8, ELas o 8K,
@R I0 15mol% Zr0; WYIRFE, HAREM ZrO, By RAREIL TR T —1%, ik (2) a1, 1Eibag
R ERM R B SR TR, —MERSRF RS BEhEER L5 ¥
B Ge it B S TE LR A K. MELZTF, WA ZrO; BE M B G b T B ER.

AEREH, @ETHEBRRFEREIAEMMEMIBTHY, EMELHAEAMHN
ARBLERMBBEIFRONE, £ CeO, ZHMBFT PN Zr0, W HEMKFE WL B
F Cett |, Z4 NASARR, BHiL ZrO; WHINKEN “HB” Sm® ERMESAWRE. &
ZrO; AR EHR =, MEZ MR EEHFHKE 1/(1+2), RIFBSHEIL, B THIFHAL
ﬁé/—i%jg:

o =2euVy (3)

Kb e NETHE, pHEZMEBE, Vo YEASUKRE. WR p 7, WY z=5%
i, BRRQUTHELS % LR ERFETRERK, BIME 24 800°C B SR TN EXMN
44%, BHTTLANTE, ZrO MAFERESBRRTHETFHNER R L BB SR TR

B 3ASHMN X SEMHE. TUEFEY, Zr0. BRE&EE H#E 20, S R'A 1N,
mAEREARRY. AN REREGTREER, SRTEEZHR/N. HEBEEAETFIB



836 E W # K ¥ i 15 %

o i /N BB E G B R ), SR MO/, SRR FRGEREME, SRR, Fhikin.
3.2 0 ZrO; M HBEN T

B 424 1550°C P&l & i FE Y IR BB ZrOp FRINBEAE XA M. BB TLFES,
e &5 ek (6] % B4 0k 6 3R BE A B AL M, dh PRGSO R R ARUBE R OK W Be AR MY EE L, B
B} 5 BE 2 T T .

A ZrO; GRS ER Fr it s, (HAS Zr0; MMABREHXR, M RESER
ANTE B HE R B B . BB IN 10mol% Zr0, M iHELS 4h B 45 /5, 98I FE4R A1 ] 176MPa,
EHEHTHSETHTRE, EATERMNG. S8 2 &3, B 2.5mol% ZrO, fil#E4 4h £
ila, BB LY 40%, T S REARRREAE (800°C L FHH 0.08S-cm™1), LZEEHE, I
Bl AT — @ %, 7 JH Mok e v b e A 55

g - 100 L0
; z —_—— e —
= < 150 ——" e T
4 [ U ] U : ’/‘_‘—‘————-—-________‘
- t A l—-}d' s oyoo} /-‘h—___""'_::
2 . 0 . o— "
! I_r_J 4 ll-
L T T T R T T TS T N 1. 0% : 0 T3
28/(%) Ziteonia Contents / mol%
B 3 1650°C #4469 XRD 8 (ffi@nt B A R 30 B A A % 03 i A0 8 4L
il : “4h) Fig. 4 Helationship between the strength of
Fig. 3 XRD patterns of samples sintered at the samples and zirconia contents
1550°C for 4h (1) 0.5h; (2) 1h; (3) 4h; (4) Bh

(1) 1% sample; (2) 3# sample; (3) 4% sample; (4)

5# sample

Fig. 5 Fracture micrographs of the samples sintered at 1550°C for 8h
(a) 1# sample; (b) 3% sample



5 BN % ZeOy AR (CeO2)o.56(SmOy 3 )04 B2 HEGEAY W 837

3.3 RSN

525 1550°C . Bh Be&fify 1# | 3% {EEMM O RERER)T, NEPITLEN, £EM
ZrOy 9 1# S PERT R = RO i T 2, T 3% BUREI O SR 2. T b e T R O M
i, AN, 20 B EEBALT &R

624 1550°C | dhig&h kiR BMcAW . WEDTTUES, B Ly e
W, BRMEHES. K9 5* HRMARERL, XIERT 2:0, WL A RBEREHER.

e

[ 6 1550°0 , 4h He&ipleayRm B MEH Ry
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‘Effect of Doping ZrO, on the Properties of (CeO,)s(SmO;5)0.14

Ceramics

LIANG Guang-Chuan, LIU Wen-Xi, CHEN Yu-Ru, DU Chun-Sheng, QIU Ying
(College of Materials Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The effect of doping ZrO; on the electrical conductivity and strength of CeO;/Sm,0;
ceramics was investigated, and the microstructure of samples was studied and analyzed by means
of XRD and SEM. The results showed that doping ZrO, could decrease the electrical conductivity.
It was attribute to the reason that solution of ZrO, in ceria-based electrolyte reduced the lattice
constant. Doping ZrO, increased the fracture strength and the fracture was intergranular for the
reason that ZrOs toughened the grain-boundary. Ceramics doped with ZrO, were dense as well.
(Ce03)0.86(SmO1 5)0.14 doped with 2.5mol% ZrO, may be a potential electrolyte material used for
SOFC for its proper electrical conductivity and strength.

Key words ceria; electrolyte; electrical conductivity; strength



