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Abstract: Lithium titanium oxide (Li,TisOy) with spind-framework structures as anode material for lithium-ion bat-
tery was prepared by sol-gel and high energy bal milling (HEBM) method. According to the X-ray diffraction
(XRD), Particle Size Analyses(PSA) and scanning electron microscopy (SEM) analysis, uniformly distributed
LisTisOs, particles with grain sizes of 100 nm were observed. Half cells, consisting of LisTisOq, as working eectrode
and lithium foil as both counter and reference dectrodes showed the high performance of high rate discharge capacity
and 173 mAh/g a 0.2C in the range of 1.0~2.5V. Furthermore, the crystdline structure of LisTisOy, didn't transform
during the lithium intercaation and deintercalation process.
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2.1, LisTisO,2 M=

A1z EZ R Titanium isoproxide (JUNSEI, 98%, Japan)
9} Lithium hydroxide (SIGMA-ALDRICH, 98%, USA)S A}
2319k, CpHxO,Ti 9 LiOHE molar ratio(Ti/LiyS 1.25%
slo] FAMAA A2t} LiOHE 2-methoxy ethanol (SIGMA-
ALDRICH, 99.9%, USA) 60mLell 80°CollAl gaiA)zl 3o
ALl WzkA)Zl & titanium isopropoxide®} E8tHElc). ¢
Ao 23 7Ax7ldM &7t 60~70% SEetes 7124
ok 28 o 10°CellM £9F #9-6E dxAIZIth o
850°C, 5A)7F &<t Air E9171014 243381 LisTisOps A
sto] ol #Yg HE|ES F/387] fl8iA High energy ball
milling (HEBM) 3l E&EZS A|=3%TH4,5]. ol2sk A=
4% Fig. 1 =43} sk Axd 222 XA 34 54
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F AR E37)(XPS, ESCALAB 2102 Eair AR 2
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(SEM, Hitachi S-70y8 Alg-8to] dxte] Fm-S A&

LiOH/2-methoxy ethanol

I

Mixing with C,,H,;0,Ti for 10min at 25°C

Evaporate mixture

I

Evaporate water at 100°C

|

Evaporate in oven at 110°C

I

Calcined the mixture in air at 850 °C for Sh

1

Ball milling (4day)

I

Li,Ti;O,, powder

Fig. 1. Preparation of LisTisO5, powder.
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Fig. 2. SEM images of LisTisOp, particle. (a) before HEBM, (b)
after HEBM
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Fig. 3. Synthesis of LisTisO;, particle. (a) before HEBM, (b) after
HEBM
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Fig. 4. X-ray diffraction of LisTisO1, particle.
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Fig. 5. X-ray photoelectron spectroscopy core level spectrum of
Li4Ti5012 partICIe
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Fig. 6. Cyclic voltammogram of LisTisO;, electrode.
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Fig. 7. Constant current discharge of LisTisO1, electrode.
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