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Low temperature synthesis and properties of
Ceo.5 Y0.201.9 solid electrolyte
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Abstract: Nanosized Ceo.s Yo.2 O1.9 electrolyte powders were prepared by low-temperature combustion technique
using citric acid as reductant and nitrates as oxidant. XRD, IR, TEM and SEM were applied to analyze the micro-
structure and sinterability of the powders. XRD, IR and TEM results show that the single nanosized CeosY0201.9
powders can be abtained by low-temperature combustion process, and SEM analysis shows that the electrolyte pow-
ders have good sinterablity. Impedance measurements were perfomed over the temperature range of 400 =~ 800 C.
The results show that the oxygen ionic conductivity reaches 0. 058 S/cm and the activation energy is 0. 73 eV at

800 C. It can be concluded that the utilization of low-temperature combustion process can lower the sintering tem-

perature of electrolyte and improve the properties of the final solid electrolyte.
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Fig. 1 XRD spectra of dried gel(a) and
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Fig.3 TEM micrograph of burned powder
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Fig. 4 SEM micrographs of sintered

CensYo0.2019 at different temperatures
(a) —1250 C; (b) —1300 C; () —1350 C



© 912 - A R AR

2006 45 H

90% . Al 4(b) FTLAF HH, 7ERCREE: I B R R
B W RAA, SRR ST 0. 35 Bm, w] BUR
B E BT DS TP, thi EEE i
S AT b SRR AL . BB R A R 1 4k 2 T
e, ALAR SR AE I I Ok, BRI SO AR ] R
FROAC R, R 1) 2 fok B O B, o 8 T Ak 4 1
. AN 1350 Chedsfart) SEM 15 ( &l 4(c)) Far A
FE, ISR IFBEHE K, BN AR
FEH 95. 1%, ~FRIFRIRT 4 0. 46 Pm, LEAESEH)
[ VR B4 L 204k 200 C17, R EVRIRIRSE &
L % F) AR OB (A AT AR e R S5 1

2.3 HBERNBETHREEE

] 42 EEL R ORGP R R A A R A S S R 0 )
BAF R 1) £, RITAEAS R AR X B0, P
DA A 0T 1) BEL B o 288 0 S8 7 S AE P T [ — R A
S AREZ RO, e g [R5 . T H A 5 1
e AR T S R, OO N T S I R, RO
IS T HEL AR A EE A () i T AR A i S e A, L B
Pt 5 oG B I ()0 Fogek /b, 25 ) N o FE
AT M) . Bl 5 Frn o Ceos Yoo O BE4s 14
TEAS [RI B I B A i FH 0 .« e 453 o 1 350 C,
PRI TR 4 h o A F ] BUE H, 400 C I A2 3 BH
Uik B AN RGN R, AR A 2 (R BT H A o
TR 2 T) PR AR A R BEL, s A0t ok . i S FLBHL,
7E 400 °C, 55 HAE T 1) A4 H RELXT 2 1 2 R R 3 A W
SRR, KRR BRI, BRI, W h
WH(RC) P . B RS 4k, dm a3
AZNFETE IR, AE 550 CHF R A AR R HL Al 2 1] )
AR I R (3] AT AE

) FH A8 9 BELA7C B 00 £ L BEL R (it A% AR s 5 1T A
HLRH) , AT CAAS H FL g B L F 28, 800 A1 600 ‘CHYY
(K L 2535100 0. 058 A1 0. 012 S/ em, 5 3CHR[ 18]
76 1600 CHELZEIHE S5 0. 062 S/ em AT . K 6 T
7NN Ceos Yo.2 0o M 251 HEL T 5 I A0 A0 11 it 2%
Kl . BRI BUE Y, H S 28 B R ) T e T
K, Hhek P B R, 7E 550 CHIILHA &, X & W
Ceo.sYo.20 1o HLMR T 1) HE T 3 530 FE 1 0 &R 7 BUAY
4 Arrhenius E#:

In() = InAd - EJET (1)
X o WHSE S/em; T NLXHEE, K A N
WS, S8WAK SRELX; E. T
fbfE, eV; k 4 Boltamann % %1, k= 8.616x 107’
eV/K . ¥ 6 BsEigs K, nfLMFH LTI RA K
i

=200

(a)
-150+
a
= -100}
N .ll..-.
~501
0 50 100 150 200 250 300 350
2'1Q
-60
(b)
g_40-
N"ZO" ...
. 4
0 20 40 60 80 100 120
Z'Q
-30
(c)
9_20L
N 1o}

0 10 20 30 40 50 60
Z'Q
5 CeosYo 201 o FELEAREE T MAS W EH LI

Fig. 5 AC impedance spectra of

CeosY 02019 ceramics at different temperatures
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