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Fig.1 TEM image of nanosize grains (x=0,0.01,0.02,0.04,0.06,0.07,0.09)

Ti,—.Ce, O, (x=0.02) Fig. 2 The XRD patterns of the Ti; ,Ce, O, system
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Table 1 Phase composition and lattice parameters of Ti, ., Ce, O, system samples

x Phase a/(nm) ¢/ (nm) V/(nm®)

0 Anatase 0.37927C0) 0.95091(3) 0.13678(7)
0.01 Anatase 0.37944(1) 0.95134(2) 0.13697(5)
0.02 Anatase 0.37956(1) 0.95143(3) 0.13707(7)
0. 04 Anatase 0.37966C0) 0.95155(3) 0.13716(6)
0.06 Anatase 0.37977(1) 0.95168(2) 0.13726(8)
0.07 Anatase 0.37977C0) 0.95168(2) 0.13726(7)
0.07 Cerianite 0.54122(1D) 0.1585337(10)
0.09 Anatase 0.37977(2) 0.95168(3) 0.13726(8)
0.09 Cerianite 0.54123(2) 0.1585425(11)
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Fig.3 The relation between lattice parameter a,c and V and Ce contents (x) of Ti;—,Ce, O, system
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Fig. 4  Rietveld refined XRD pattern of Ti,—,Ce, O, system
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Table 2 The Rietveld refinement results of Ti,_,Ce, O, system

X
Atom I4,/amdz
0 0.01 0.02 0.04 0.06
Ti/Ce 4a 0,3/4,1/8 B=0.0039 B=0.0039 B=0.0039 B=0.0039 B=0.0039
B=0.0062 B=0.0062 B=0.0062 B=0.0062 B=0.0062
O 8e 0,1/4,2
7=0.0821(1) Z=0.0820(1) Z=0.0819(2) Z=0.0818(2) Z=0.0818(3)
R-wp 18. 36 19. 77 17.09 19. 99 19.11

Note: The isotropic temperature parameters B(nm*) of Ti/Ce,O are f{ixed at 0. 003 9.,0. 006 2 nm* ,respectively.

£3 Ti_,Ce O, FEHRBEKFMLENH

Table 3 Selected ionic distance and valence of the Ti,_,Ce, O, system

x
Atom 14, /amdz 0 0.01 0.02 0. 04 0. 06
d v d v d v d v d v
—0(8e) X4 1. 940 1.9
Ti—./Ce, 4.15 4.154
—0(8e) X2 1.969 1.9

Note:d— Aatomic distance;v—Bond valence.
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Fig.5 HR-TEM image of Ti,—,Ce, O, sample(x=0. 02)
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Preparation and Structure Characters
of Nano-Powder of Ti,—,Ce, O, System

LI Jian' . SONG Gong-Bao'* s WANG Mei-Li' ,ZHANG Bao-Shu'

(1. Key Laboratory of Advanced Building Materials of Sichuan Province,
Southwest University of Science and Technology sMianyang 621010,China;

2. Department of Ceramics and Glass Engineering ,University of Aveiro,3810-193 Awveiro, Portugal)

Abstract: The series samples of Ti,—,Ce, O, (x=0,0.01,0.02,0.04,0. 06,0. 07 and 0. 09) were pre-
pared by Sol-Gel process. The particle sizes, morphologies, solid solution range and phase relations of
Ti,—,Ce, O, samples were studied by XRD, TEM and HR-TEM. Meanwhile, the Rietveld refinement

method was employed to study the effect of Ce doped to crystal structure of TiO,. The results show
that the solid solution of Ti,—,Ce,O, can be formed by doping of Ce to TiO;,and x=0~0. 06. The

crystallization size of Ti,—,Ce,O; is about 5~10 nm,its average particle size is about 35 nm,and they

are uniform.

Key words: Ti,_,Ce, O, solid solution; XRD;Rietveld structure refinement;Ce doped



