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Abstract

The nano-sized La,Ce,07; powders were synthesized by sol-gel method. The structure, morphology
and properties of the nano-powders were analysed by XRD, SEM and TEM. The results show that
this method can obtain nano-La,;Ce;0- powder with stable fluorite crystal structure at lower tem-
perature (700°C). The calcination temperature is increased to 1000°C, and the grain size is about
30 nm. The grains of nano-La;Ce;0 are agglomerated together and the particle size distribution is
uniform. The calculated activation energy of the crystal is 27.85 KJ-mol-1. The La,Ce,07 ceramic
disk has a good anti-sintering performance after incubation at 1400°C for 6 hours.
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BRI JZ (TBCs) 248 HH 4 8 92 1 2 BORR 42 @ Rl 45 2 AW R T IR JZ LUK E R Gt RINIIMRE =
SR AR PR B TR RIRR R R R Ay . BT AR E AR T SR TR R S AR S R
R FTCAT 2 TS R AL LA B R R LI At A b, DOk BIBE A B 1k v e TR i KA A A 11
YERL] [2] [3]-

SR AR i E AR N B R AL AL B (YSZ), & B Bk REOK, SRR, PiighditElr
R RARME, (HJE YSZ TEmR N B, 1473 K BL R G keds, 1443 K KA, FHAR I FR A B ARA
MR IRE P AR, FERZ R X ORRIRE T YSZ BfEH, Fril, S4REEEAR YSZ £
T L FE A FH (B B JE A B RO 24 A B R JE I U I 2l AR [4] [5] [6] [7]-

LA R 7 R B 1 2 A ALY EH R 5 (La,Ce, 05, LC)RIE N — Rl B () # i E M KL, B sebr b
La O W fiftill CeO, dk& HH T B V44, HA S AR E M IRI#VT2(0.6 Wimk)). mrIFZIK &
$(13 x 10°K™), FTLA LayCe,O7 AMUTE B AR E AR s ith . AR A . (R AL 7R B A S5 Ak % 32 5
11 ELAE R R 2 SU8CE T R 1R 82 1T 5% [8] [9].

A BRI E AR I 522 B ARVE[10], 5 R ARVE TS 20 1 =PI Rohi ok, NRCKR . iS5 HEgh
KMEHHLL, G0KM BRI REOR. A BEREBUC. SRR, WRPIMER, 90K iR E i
BIHEFUE 2 . ALK A G MR BT[], ATLAR A& IE M G144k La.Ce,07 M RHE A AL 5

H2EBRAE[12] 5% K G & gl KAl RR 5 (La,Ce,0;), Tinwala H SR 1 FLiTiE ik [13]414% « TR BEIL
KA T HA SRR B, BHORSHE, SRR RS, Y3 SV A 7t Fok & K La,Ce,04
MR . ARBFFIRDT T A T AR RIS 5T, FEEAR B4 K 8 RTE 150 MPa T S B1IR 1)
VA% Fr, fEmiR TR 6 h 5 EFE i 2, B Fidubedhtthe .

2. LTk
2.1. FI&TTE

AW LL Lay05. Ce(NO3)a6H,0 F7EMR. & BN E B F Rl SZIGI 456 La,0Os 7E 1100°C K
T 2 h, SCRPRREL— B TS 10 La,Ox Vi fil TIRASER, B R Z RIEEER, 1521 La(NOs)s i T£
BTk, FREL Ce(NO3)s6H,0(Ce: La** = 1: 1) T £ B 7/K, PIFERIRAHEE 10 min 5, A5
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SR E T AR BE R E AR IR, Rt 1h, IMANEE LR, SR mPsm S BROR . G ReR 7e 1t
FHH 80°C T4 24 h 1531 La,Ce,O; BT URAA, 15 21 B A SRR BE J5 75 =i N Bse, 1531 La,Ce,07 4K fh .
2.2. SLIEMRIEFER
FEPNRIIAR AR F A bruker d8advance B! X SHERTHHM(XRD), KA CuKo #EFESH 6, A0
M 15°~90°, FHGE A 12°/min. ) RITTESH MR A JISM-7000F B HH 7 B ss, (EH H A4~
JEM-2100 237 it o 7 S Al it — 20 WL S R BOW I 30 e 4504
RIE XRD BI45 58, 1 Scherrer A3\:
d =kA/Bcosd @
SIHTR AR . o, dARKER, B NATHIEEETIE, 18 X LI, AT HHIEST N K
R, k R .
A S P A 5 B e A 2K
d=a/vh? + k2 +12 @
d AR, a NERREREEL h ko | NSRS
AR A K RS AL AE f A 2K
D, = D, xe ¥f" ©)
k45 . 2 DA Do 43 Al Fe R 3 — i B AV A TR E T LapCe,0- ki K/ (nm); R 37 BE JR S 443 %5(8.314
J/K-mol), T RRNBEIEREK), Q RRNEMIHFILEE,
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Figure 1. Flow diagram of experiment
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Figure 2. XRD patterns of La,Ce,O- precursor sintered at different temperature for 5 h
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Figure 3. XRD patterns of La,Ce,O- precursor sintered for different time at 900°C
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Figure 4. Size of nanocrystalline La,Ce,O; powder: (a) 5 h sintered at different temperature; (b) sintered different time at
900°C
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Table 1. Lattice parameter of La,Ce,05 in different temperature
# 1. TRISET La,Ce,0; B RIgEH

Temperature ("C) 700 800 900 1000
a(A) 5.585 5.654 5.619 5.555

CeO, I H %: 5.411 A,

3.2. B

YK La,Ce, 07 ISRt 1€ 5, K6 Fizr, 185 24 700°C~1000°C T8 K13 21 1) La,Ce,0; ¥ A I
MBS, 1516 7 900°C 73 llike 5h A1 10 h TS IE . AEHATLL 700°C T Ry R CEEA AL, K&
BRORBURL A SRAE— S, B BRSSO M K, MR RS m, BROIRBOR R 2 s A
IR [ RS BT A K, (H ] LA L H1 45 11 LayCe,O7 WA X gk R~F,  HIBoki > A 50, 1 ik [4]
FIe T — IR RN R TS YRR BT L 5 kAR 5K

B TEM #— 52 La,Ce,0; IMTMIESE, ME 7 0T LU H La,Ce,07 4K i 2 H i £ [ R I s
ERLZH A, SAED U FINIE A 2 45 AT 3E . JE I HRTEM RS HEE H La,Ce,0; b IAR 1 fi i 25 40,
A SHTHATEE 0.32 nm 554 41 CeO, 19(111)—3K[12].

3.3. K La,Ce,O; iR E KR RE

A 22 @) tH S A A R RVE AL RE[17], 3 5 202 A P I [R] i O %, PA—-1000/T A A4#%, InD
APAFERE, LA R 8 fin. THEFTE, 40K La,Ce0; iy A Kik b Aty 27.85 KJ-mol .

3.4. HK La,Ce,O; BUI IR BE

gk La,Ce,07 ¥y AR 7E 150 MPa N &M ELARZ14 10 mm, LN 1 mm RIENRFE & A, EmiR T
6 h JEilid XRD 5 EDULGERE i (AR R T 11 DA S SR ot RS 2 kAR Febe 2 e . 1< 9 O La,Ce,0, i
% {E 1100°C~1400°C T ke 6 h (1) XRD &, MEIHATLAE HH E 2 FHE S 1400°C, La,Ce,0; P& AR K
AR, UL La,Ce,07 TRHF R AT IAHAR E e . Bedh A 2 B 18 ok Bk 2 B 68 v 1) o ot DA B da P B KA 77 v
MASAF RS, HARXT S W 9(b) iz, M 1100°CH 55%71 % 1400°C ) 90%, B BIFHIHseashfs.

] 10 NAFIBELE IR T FHBRE 6 h 111 LayCe,0; P& i) SEM. M aTLLE H, B2 FLIAA S
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Figure 5. SEM images of La,Ce,0O sintered at different temperature: (a) 700°C; (b) 800°C; (c) 900°C; (d) 1000°C
5. AELRE THY La,Ce,0, B SEM: (a) 700°C; (b) 800°C; (c) 900°C; (d) 1000°C
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Figure 6. SEM images of La,Ce,0Oy sintered for different time at 900°C: (a) 5 h; (b) 10 h
6. 900°C T IR A [EIET[E) Y La,Ce,0; B SEM: (a) 5h; (b) 10 h
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Figure 7. TEM, SAED and HRTEM images ofLa,Ce,0; sintered at 1000°C
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Figure 8. Activation energy plot of La,Ce,0;
8. La,Ce, 07 B KB BEHhZE
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Figure 9. XRD patterns (a) and relative density (b) of La,Ce,O; ceramic disk at different temperature
9. TEIRE THY La,Ce,0; FAE R HI XRD (a); HEIEE (b)

XJTU-PHY _ SEI 15.0 kV x2( XJTU-PHY  SEI 20.0 kV x5000 1 pmWD 9.0 mm|

Figure 10. SEM images of La,Ce,0; ceramic disk sintered for 6 h at different temperature (a) 1200°C 2000x; (b) 1400°C
2000%; (c) 1400°C 5000x
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