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Structure and property changes of CeO: nanocrystalline
in thermal treatment process
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Abstract: Effects of different heat treatment conditions on the structure and property of CeO, nanocrystalline synthesized
by precipitation method were studied with XRD method combining with measurement of relative density of CeO,
nanocrystalline powders. The results indicate that the grain size of CeO; nanocrystallites increases sharply with the increase
of calcination temperature; the crystal lattice distortion degree reduces obviously because of the crystalline grain growing
up to integrity; the increase of compact degree of the structure makes the crystal lattice constant decrease, and the relative
density increases remarkably with the rise of calcinations degree of the responding powders. At lower temperature (e. g.
300 C) , calcination time makes no obvious influence on the grain size of CeO; nanocrystalline , and, the responding
crystal lattice distortion degree, crystal lattice constant and relative density changes little. However, at higher temperature
(e.g. 700 C), the grain of CeO; nanocrystalline grows up with the prolonging calcination time, especially at initial stages
of calcinations, then tends slower, while this makes the crystal lattice distortion degree reduce more and more, but crystal
lattice constant has some increase and relative density decreases a little. It is thought that diffusion growth mechanic plays
the main role in the different influence actions on the structure and property by calcination time at different calcination

temperatures for CeO, nanocrystalline grain growing up in the process of heating treatment.

Key words: CeO, nanocrystallite; precipitation method; calcination; structure; property

REE&WH: WMA 8RR ESTH %EB(03]]Y3015); H K 8RR EIEETH % 81 (59925412)
WeFE H #8: 2004 - 06~ 07; 1&iT H#H: 2004~ 09 ~ 06

TEHE A RIEK(1964- ), L, BIBER.

WIRVES: KRB, EIZE%; Hif: 0731- 8877203; E-mail: xlsong@ hnu. net. cn



F 1458 11§

RIBER, 55 QK CeOy TERAL IR TR H i 45 M AP AEAZ 1

* 1933 =

Mot ouE i T A SR £ R R A
FRHHL Ot BEPERT . R Rk )E, Rra T
ZFRE, WARER O M, R
AP RS, REK KR i M LA R 1 AN 3
At . REWAFEE OB LRIE, &3 RER L
BEURANHIT 5 T e EL AT 13 B I8 1) 94 K s £ T RE A4
KL FRERREF R EGE EEZRNEMH . 9
Kt LMD CeO, AT 2 77 1 Dh RERF PE T4
RIS I e S R G R NN T R S N
U RERSSAEA T, iR A sk 4,
pH AT [ R AL R kL it (SOFC) 1712,
WAL SR R AR RE AT, R AR i e i T A

ZHURIOE(CMP) BEEE LS BT R 4 B i A AL -

JE ki E AN O A AR . 402K CeO, [
sEME SRR RN, T AR DO VR A K
CeO, TFEH, FIIRAARI AL FIE L CeO, fALAE
KGRI BRSO FE e 4 A SR AR )
FHIR o BFFUAS [ FA AL B 2 A X 442K CeO 4514 5%
e, RIS K R ST 3508 %) T ks AR B B 4 H
X T RGIK CeOy TERC N ENLEE B A JE 4 B2
RN, HERRTX M RIED . AR
FIHBARDTIEIE G LT 41K CeO,, FEXT I IK AR 1
AT R AL 3 ) B S 56, SR A XRD 7 ¥E 45 6 A X
BN BT AU B FEF GIK CeO, SR L5
FITERERI AR Ak, 43 H7 T FA Ak B B R0 IS 1) S 40 oK
CeO, fbIAEK | EAS IR | f A% BSURONG AA AR G 2%
FEEI M, HR X LeFR bR A U2 402K CeO, Ik
H A EE R AR A= M A e bn 45 I 1) R
AL KR .

1 5

PL2r#74l Ce(NO3) 3 6H,0 FI(NH4) 2CO3°H,0
i ERL, BB 0. 1 mol/ L ff( NH,4) ,CO3
Ho0 ¥, B SR M TTE R 20 3 Ll PRk 8\ 9k
FE28 0. 1 mol/ L FhN4 — & B AR RS P75 PEG4000
[¥) Ce(NO3)3*6H,0 VR G, £ 40 C. 800 r/
min PR R N2 N 10 min, JERETIKAK Ce,
(CO3)3°H,0 ¥ . &I HhIE, JEUHEEH 25
FIKFTGIK S EEBEBE IR, RIS I 75 3 4 1, 7%
KR 70 CHAT B, AL Cer(COs) 3¢
H,0 ¥R . BUCETIRARAE i B T S 3 b 4000 T2
HORFIRE TR — e Al B ARAHI, HIR 4K
CeO, ki . XRD . DTA/TG BET K40 ik 45 5
K ATIRAAL 300 CRE4E 1h 82 TE L CeOo,

BT LR, AR Fm3m, &SRR T4 S
nm, FRIKIAZA 30 nm i, RS REA, W
KR BRI BRI, EER AL 140 m®/ g, 4l
EARET 99.97% .

K H A% D/ max-rA B A5h X B4k
FTHHX(Cu #E, NH¥HA 0. 154 1 nm) X = YIFE 5
1E XRD &iAHSS #5347 B A4 AH X0 5% FE e B B
W, FHZEBKIERN T, B K R AL
A B IR N 10 min DUEEE R 25 <R
TH R R 2 Tr) 25 B

2 HiREiHE

2.1 KRR EXT K CeO2 S5H4IFE M

SEIGCHIF T AR RS e T BE X 4K CeOy 1 R
FE o RS WA R L A EORT R R A X B R )
Wi . 23 K22 300~ 1000 C3E A R B R &5ke 1
h AR EEAT XRD 0 Hr FUAH X 2% B e . B 1 B
9 XRD MARZE R . B AT, 2455 e il B K I,
HF LR CeOy &5 AN SEAS, SRRLEN /D, IE R X
SR AT T W R PR S, R RE Y B B RS e iR BE
1, FTSTUEE BTN SE, PR B, Ui
m LR E R S, 45 T e, [ FERE CeOs
f RSP RSP 3K .

(111)e *—(Cc0,
(220)

(200) edh)

(222) (400)

20 28 36 44 52 60 68
20/(°)

B 1 AFEREBEREE T 41K CeOy Y X 5 AT 1
Fig. 1 XRD patterns of CeO2 nanocrystallites
obtained at different calcination temperatures
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