FE26H FH2W
2011 4E2 H

T WL R 2 R
Journal of Inorganic Materials

Vol. 26 No. 2
Feb., 2011

X E#HS: 1000-324X(2011)02-0123-06

DOI: 10.3724/SP.J.1077.2011.00123

= i AL IR X K P F AR E I F R ER SR AN KR R

**’Jiﬂl M RER MR

HEE, Frte, BERR, TiE, MRF

(A FMEMRRE MAAFEEARFR, @K 210016)

*+#,

1 B RAKRGE TR S R Aok e, F VR (TG) 4 WK IR MR AE AU B F i Tt ok, I XS4k

RS (OXRD)FIZE 5 fL 7 B A BT (TEM) I 7K HA s )3 43 J (150 i 180°C) Al i #4431 (600 750 1 900°C )X £k 2 4
SER I SE M, FH TE 78 TR RVE R PR AR 220 SRR BB AT FL Ak 2= VR VPAN. 45 SR B, P25 5 NaOH 1k 180 C /K #4

NG S Litagfie, A0 5 ) LTS B FR KR, FAKCIERLE A 750°C I, #IERT80E EL 25 4 164 mAh/g,

e 1.5V 7646 B B B 78 i FiUR S 65, 50 X R JBCHL A BR 5 bL A B R R 260k 98.33%, RN HH R4 1) WAk 2% 1

fiE.

X OB IR BEES T GUKEE; BRBRYE; KRS AT Hk

HE S 0646 XHkFRIRED: A

Effect of Heat-treatment Temperature on the Structure and Properties of
Li,TisO., Nanorods Prepared by the Hydrothermal lon Exchange Method

WU Shi-Chao, GUO Yun-Xia, ZHOU lJian-Hua, ZHAO Jian-Qing, DING Xiao-Chun, HE Jian-Ping

(College of Material Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Li,TisOy, nanorods were prepared by hydrothermal ion exchange method. The weight loss process of
Li,TisO4, during the heat treatment was studied by thermogravimetric method (TG). The structure and composition of
the samples obtained at different hydrothermal temperatures (150°C and 180°C) and different heat-treatment tempera-
tures (600°C, 750°C and 900°C) were characterized by X-ray diffraction (XRD) and transmission electron microscope
(TEM). The electrochemical performances were evaluated by means of various techniques including galvanostatic
charge/discharge tests and cycle voltammetry (CV) in terms of cycling performance and rate capability. The results in-
dicate that Li,TisO, nanorods can be synthesized after hydrothermal reaction at 180°C by the way of ion exchanges.
The first specific discharge capacity of the samples heat-treated at 750°C is 164 mAh/g with retention ratio of 98.33%

after 50 charge-discharge cycling, and the voltage plateau at 1.5V could be seen in the discharge curves distinctively.
Key words: lithium ion cell; nanorods; lithium titanate; hydrothermal ion exchange
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Fig. 1 TEM images of sodium titanate samples obtained at different hydrothermal temperatures
(a) (b): 150°C; (c) (d): 180C
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Fig. 2 TG and DSC curves for LisTisO4, precursor
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Fig. 3 XRD patterns of LisTisO1, samples heat-treated at
different temperatures
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Fig. 4 TEM images of the LisTisO,, samples heat-treated at different temperatures
(@) (b): 600°C; (c) (b): 750°C; (e) (f): 900°C
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Fig. 5 First charge and discharge curves of the Li,TisO,, after
heat-treated at different temperatures
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Fig. 6 Cyclic voltammograms of as-obtained Li4TisO,, after
heat-treated at different temperatures for 4 h
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Fig. 7 Cycle performance of as-obtained Li,sTisO;, after heat-
treated at different temperatures
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