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Synthesis of single nanocrystal CeO: and influence of
thermal treatment on grain size
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Abstract: Cerium oxide nanoparticles with single crystal were prepared by precipitation method using Ce(NO3) 3 *
6H>0 as cerium resource and NH3 ¢ HoO as precipitant through controlling aging time. The phase structure, mor-
phology and nanosize were characterized by means of XRD, TEM, ED, BET and TG-DT A. XRD result shows that
the nanoparticles CeO2 prepared by precipitation are fluorite structure with high crystallization integrity. The size of
particles can be controlled by adjusting the temperature of thermal treatment and aging time. The results of TEM

and ED show that the particles are spherical, dispersed well and single crystal. The products of CeO2 * 1/2H>0 can

be deduced according to the result of TG-DTA.
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Fig.1 TEM morphologies of particles aged
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Fig.2 XRD patterns of CeO2 calcined

at various temperatures for 2 h
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Fig. 3 XRD patterns of( 111) crystal
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Table 1 Size of grain calcined at

various temperatures

Temperature/ C Grain size/ nm

70 4. 64
200 6.22
250 6. 62
300 727
450 7.99
600 13.24
750 20. 39
900 39.83
1050 42.49

2.2.2 BET iz

h T PR AR TR DL, X & AR
JERTRE 2 h Ja k73T 7 BET A, L4 1511
K2, HE2 AT, W AR RS B R B



16 & 4 1

ALK, A5 UK CeOo F5 R TR & 55 AL B RRL A ) 5 19 * 725 ¢

[ R I R, o AE 400 C AT BRAE A i B L
BN, RARERRL T2 AR T 2R AE 400
CLA_E FER AR T BEAAROK, X2tk 7 B A [ 2%
F R I O XS X R R AT S e I 4 R —
2. MR T AR E A kA
D=6/(S * P
X D AFRAE S AR LR TIA P
FE b B0 o AR i AN R B2 4% e i 45 1 CeO2 4
KRR, R T ERRAR, Wk 2 A,
A AT O, Bl R B T, R R AR 2 T 1
K. R4 BET LR i 45 A5 2 R4 K TR
I X ST g R H EAA R RkAE K& TgK
Ri7 B EER IR AT A AR IR, S BRI
BV RRAIG,  ERTT I A5 e AR B AR, 3 80k
(G ITINE
%2 BET LR itas &
Table 2 Results of BET measurement

Calcination Specific Pore Pore Calculated
temperature/  surface/ volume/ diameter/ grain/
(¢ (m?° g™ (em®+g ! nm nm
200 148.1944  0.296 114  7.992 58 7.9918
400 135.0147  0.252341 7.47595 8.603 1
600 85.6079  0.194093 9.068 94 14.0173
800 24.0798  0.082275 13.66710 36.3595
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Fig.5 TG-DTA Curves of

CeO2 nanoparticles
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