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Structure and Electrochemical Properties of LiCe Eu,_ TiO, through Ion Exchange Method

ZHU De-Cheng CHEN Yi-Xin JI Chong-Xing ZHU Xian-Yu LI De-Cheng”
(College of Energy, Soochow University, Suzhou, Jiangsu 215006, China)

Abstract: Using Cerium([l) nitrate hexahydrate as Ce source, LiCe Eu,_ TiO, was synthesized by sol-gel and ion
exchange method. The structural, morphological and electrochemical properties of LiCe Eu,_TiO, were investigated
by X-ray diffraction (XRD), scanning electron microscopy (SEM), X -ray photoelectron spectroscopy (XPS), cyclic
voltammogram (CV), and charge-discharge cycling tests. The results show that the introduction of Ce* into the lat-
tice can significantly improve the dynamic properties of the material, which is probably related to Ce-Eu-Ti synergis-
tic effect. This synergistic effect appears as the complicated modulations in terms of lattice parameters and resulted

in Ti and Ce in mixed valences. LiEug 4sCe; 05110, shows the best electrochemical performances.
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Fig.1 Schematic representation of the crystal structures

of LETO
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Fig.2 (a) XRD patterns of LiEu,_Ce TiO, (x=0, 0.005, 0.01, 0.02, 0.05, 0.1) and (b) corresponding partial enlargement (25°~35°)
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Table 1 Lattice parameters and volume of LiEu,_Ce TiO,

x a /nm b /nm ¢/nm V/nm?
0 1.1370 0.5355 0.5326 0.3243
0.005 1.1392 0.5351 0.5321 0.324 4
0.01 1.142 1 0.5351 0.5315 0.324 8
0.02 1.1427 0.536 4 0.5311 0.3255
0.05 1.1385 0.5356 0.534 8 0.326 1
0.1 1.1379 0.5354 0.5354 0.326 2

(a) x=0; (b) x=0.005; (c) x=0.01; (d) x=0.02; (e) x=0.05; (f) x=0.1

&3 LiEu,_Ce TiO, )1 SEM &
Fig.3 Surface SEM images of LiEu,_Ce TiO,
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Fig.5 Ex-situ XRD patterns of LiEu, g95Ce, 05 T10, in

different charge/discharge states
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Table 2 Lattice parameters and volume in different charge/discharge states of LiEu,,,.Ce,,,sTiO,

Stage a/nm b/nm ¢/ nm V/nm?
Prisitine 1.1392 05351 0.5321 0.324 4
Discharge to 1 V 1.137 3 0.5354 0.5332 0.324 6
Discharge to 0.6 V 1.136 3 0.5356 0.5338 0.3249
Discharge to 0.01 V 1.1343 0.5357 0.5352 0.3252
Charge t0 0.8 V 1.1372 0.5353 0.5336 0.324 8
Charge to 1 V 1.1387 0.5349 0.5329 0.324 6
Charge 3V 1.1389 0.5349 0.5323 0.324 3
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Fig.8 XPS spectra of (a) Eu3d and (b) Ti2p for LiCe Eu,_TiO,
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Fig.9 Ce3d XPS spectra of LiEu,_ Ce TiO, before and

after cycling
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