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Abstract

High rate discharge performance of lithium-ion battery with lithium titanium oxide negative active material of

LilLi, 5Ti5,5]0, has been improved by two approaches for the enhancement of electric conductivity of material

itself from the view point of material design. One is the adoption of carbon-composite lithium titanium oxide

synthesized by two-step reaction process using polyvinyl alcohol under inert atmosphere. The other is Mg or Al

partially substituted materials for Li and Ti of 6d site of its oxide prepared by solid-state reaction. Authors will

discuss the required material design and its functional factors on the improvement of negative active material

for high power application.
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Fig. 1 XRD patterns of (a) carbon-composite
Li[Li;,5Tis,3]104 prepared with polyvinyl alcohol addi-
tion by one-step synthesis of 800 C and (b) Li[Li; 5
Tis/5]04 with no addition. Asterisks show the impu-
rity phase.
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Fig. 2 XRD patterns of (a) carbon-composite
Li[Li,,53Tis5]0, prepared with polyvinyl alcohol ad-
dition by two-step synthesis of 550 °C followed by
800 C and Li[Li,,3Tis5]0, with no addition.
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Fig. 3 (a) TG and (b) DTA curves for carbon-

composite Li[Li;,3Tiss]04 prepared by two-step syn-
thesis of 550 °C followed by 800 “C. Scan rate was
5°C / min.
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Table 1 Comparison of specific surface area for
Li[Li;,5Tis5]0, and carbon-composite Li[Li;/3Tis5]104
prepared by two-step synthesis of 550 C followed
by 800 C.

Type

Specific surface area / m?/g

Li[Li; /5 Tis/s]10, 25
Carbon-composite 60.3
Li[Li;/5Tis5]10,
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Fig. 4 Discharge curves of (i) Li/Li[Li;,3Tis 3104
system cell and (ii) Li/carbon-composite Li[Li;,;
Tis,5]0, system cell at a rate of (a) 0.1 C, (b) 0.5 C,
(c)1C,(d2C,(e)3C,and (f)5C.

Charge: 0.2 C for 7.5 h.
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Fig. 5 XRD patterns of LilLi1-2y,5M8,Ti(5-x,3104,
where (a) x=0, (b) x=1/8, (c) x=1/4, (d) x=3/8,
and (e) x=1/2, prepared with precursor of Mg(OH),,
LiOH-H,0, and TiO, (anatase) by calcination of 800
°C for 12 h under atmosphere.
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Fig. 6 XRD patterns of Li[Li(-y),3Al,Ti-2,,3104,
where (a) y= 0, (b) y= 1/8, (c) y= 1/4, (d) y= 1/2,
(e) y= 3/4, and (f) y= 1, prepared with precursor of
AI(OH),, LiOH-H,0, and TiO, (anatase) by calcina-
tion of 800 °C for 12 h under atmosphere.
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Fig. 7 Discharge curves of Li/Li[Li;sM8;,5Tii5/5]104
system cell at various rates of (a) 0.1 C, (b) 1 C, (c)
2C,(d)3C,and (e) 5 C.
Charge: 0.2 C for 7.5 h.

5

4 -
>3l (e) (d) (c) (b) (a)
N\
©
52 g
>

1 -

0 1 1 1

0 50 100 150 200
Capacity / mAh/g

Fig. 8 Discharge curves of Li/Li[Li; 4Al;,4Tiz0]04
system cell at various rates of (a) 0.1 C, (b) 1 C, (c)
2C,(d)3C,and(e) 5C.
Charge: 0.2 C for 7.5 h.
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