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Preparation and sintering behavior of nanosized pure
SrCev. 95 Yo.0s O3- « powders
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Abstract: Precursors for SrCeo.05 Yo.0503-x(SCY) were synthesized by soF combustion process based on the Pechini
method. Pure SrCeo.95 Yo.05s O3- » nanosized powders with the size range of 7 =25 nm were obtained after calcining the
precursors at 900 C for 0.5 h. The calcined powders were pressed into pellets at 18 MPa. These pellets were sin-
tered at the temperature range of 900 = 1500 C for 10 h in air. The crystal structure of the calcined powders was an-
alyzed using XRD. The morphology and crystallite sizes of the calcined powders and the sintered pellets were ob-
served using SEM and TEM. The densities of the sintered pellets were measured using Archimedes method with wa-
ter. The results indicate that, at 1000 'C and above, the radial shrinkage and the density of the sintered pellets obvi-
ously increase; at a temperature as high as 1 300 C, nearly fully dense SrCeo.05 Y0.0s 03—« ceramic (relative density
larger than 96%) with a mean grain size of 3. 68 Bm can be obtained.

Key words: solid electrolyte; SrCeo.os Yo.0s O3- »; nanosized ceramic powder; sintering; low temperature combus-

tion

BT E5Ek0™ 45 M KA1 BaCeOs AT SrCeOs 7R HIBRAF M4 S 9, IR W M) T2
ERFEBEEMSAAATREAROR T SE  BEERS . BRSO R S s
P2 R R B A LU R MR SRR SRR NS ARG T AR KER

O HL&TH: EERBARRHAES S5 H (20076025)
ks B #E: 2004 — 07~ 20; &7 H#H: 200501 14
EE TN & (1963 7)), L&, MEAFRA, RlER.
WINES: & B, RBIEER; HAT AL E: 05332786292; F-mail: mb1963@ 126. com



315 3 d B, & 4K SrCeo.os Yo.0503- « M B 4% 5 e 45 + 359 -

A EAET EHR MR EE R T SHRE
AR E PE R ), P A 3R BSE M LY TR

PR R AR, AN BERRIT R BT E

FAAR A R 45 T 2 M AL Ak 4 T8 —
BT H S,

BaCeOs Fll SrCeOs 3 P %M & 3 B & R H 4%
G 1 [ A B BB vkl At 1 AR e ik,

THER S RIS, IR HE] % B AR —

RLE 70 AR 4150 BB A, ERITD BE S LAl 2 20 - B
R AL B R e 25 R R I I A 2 02 v T Tt A
U R RRVET | Pechini AU L H 2 R R ke
TSP E DRI R e SRR T
2R o H A RIERR A 5 B AL I SR
NP ARy AR, D7k L AREE, AT AR AN
R4 R AN [ B R 42 SR B2 1R RN A 3
VEZ BRIRIRBEIL T Pechini VA 45 G2 K, EGR
(900 C) &5 Ak T AR A SrCeoss Yoos Os-« « $75]
R R [ A AR TR B R, T B TR R 4
PERE .

1 S5
1.1 &5

S AR v P AR 3 O e A Al 3 R
H: FHREE(Sr(NOs3)2), FHMR W4 (Ce(NOs)s »
6H.0), fHMEE 4 (Y (NOs)s * 6H.0), i &
(CeHsO7 * H20), 4 — [ ( C2He02), fiH R
(HNOs), Z/K(NHs * H.0) . f# i 4k 2% i br
EHRETEEHTFSE.

1.2 A 25 A g Al

KHIFET Pechini ¥ FIAE R ZAK(RIRIR LA Bk
SrCeo.o5 Yo.0s O3 » DK i . B S0 B AL 22 7 8 1) &% Ff
SRR RIS T R/ R WK, TR
J&, I ERTEBM . 8, BB S
Z [ Pechini VA& B E F LYK RN 1.5 15,
LM HEZITERY IR 1.2 £ Bl
PO E IR IR KRR, SRR A I
ERFEAV D ERME; BERHINZEK, ZKK
OB AR F e o QRSP I, 7E 80 CX
A PRI AT B A N8 B [N T 1l 4 8 N s 1 P 4%
MREY), HEEZRIIKEBRER . YERNF
AR R, RECRE B B 230 CAL, XY
BIREWNE KB4, ARSI, Ik 4E»%
e 1S 2R I BGRB8 A4 K . B ek R

HATHACBERI AR BT F5 R 4 . R AR AE 18 MPa T J&
WEAHN 25 mm  JEER 1~ 3mm P FOIREE, R
JE1E 900~ 1500 CHAHHEES 10 h 133 SCY K&
e, R R, EHTHE#EZR 2 C/min .

H X SPEAT A ( H AP, D/ max 2200) £
IPRBERD R S Psh 32 7= W) I W) AH AL R, A 3 ( A=
0.154 178 nm), HJE 35 kV, FHHEK 0. 1(°) /s,
2075 10°~ 80° . HHAH ¥ B4 BE(SEM, fif ==,
Philips, XL30& DX-4i) Ali%E 5 B 7 B4 (TEM,
HAR, H-800) 5 25 4 Fl 4% &5 44 FE 35 FOREFE KD
SR FF O] 5 K Ay 0l o 5 AR ) 25 B

2 HiREiHE

2.1 MR S FE S

B 1 BT A2 BTl 46 TR R ek K &R 3 900 CHt
%56 0.5 h ) SrCeo.os Yo.0s Os-« ( SCY) 40K ¥ 44 [
XRD & . I 1(a) AT, BBk K ER SCY 4b,
HEAIA IR, vl b MR 584 . K
1(b) FATERTSTIEEE Ry SrCeOs I, A AR U &
WAk k & SCY . iX 5 JCPDS-ICDD kr#EE F (23
1412) A2, NAY #H0HBART SrCe0s H
Ce SR PARLBE AN TR 5162 1 . AT W12 5 ¥ A A 1)
WA 4l i B LT BT S5 I SCY B .

* —38CY
il i SI‘CO3

20/(°)

Bl 1 B K (a) B 900 CHEEE 0.5 h ¥R (b)
ff) XRD %K
Fig. 1 XRD patterns of combustion powders
before(a) and after(b) calcined at 900 C for 0.5 h
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Fig.2 TEM photograph of SCY after milling
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Fig.3 SEM micrographs of SCY powders

calcined at 900 C for 0.5 h before milling
(a) —Without HNO3 and NH; * H20;
(b) —With HNO3; and NHs * H.O
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Fig. 5 Effect of temperature on density
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Fig. 6 Microstructures of SrCeo.95Yo0.0503- «
ceramics sintered at 1100 C(a), 1200 C(b)
and 1300 C(c) for 10 h in air
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