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High Temperature Life Performance for Lithium-ion
Battery Using Lithium Titanium Oxide Negative
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Abstract

The surface of lithium titanium oxide negative electrode at initial charged state was investigated in order to
study actual reduction of electrolytic solution on it. As a result, surface film was detected with a few nm in thick-
ness. This result indicates that electrolyte reduction occurred even on lithium titanium oxide with a nobler working
potential. In addition, main composition of the film was found to be organic constituents containing C and O. This
film is different from that formed on carbonaceous material in terms of its composition; that is, much less amount
of inorganic constituents containing P and F. For the purpose of surface film formation containing both organic and
inorganic constituents, lithium titanium oxide negative electrode was initially charged to 020 V vs. Li/Li", which is
almost same as the working potential of carbonaceous electrode. The detected surface film with a thickness larger
than 40 nm was found to contain organic constituent as well as inorganic one. A 520 mAh class prismatic cell using
lithium titanium oxide negative electrode having surface film with both constituents was fabricated. Life performanc-
es at 80 °C were found out to be excellent; capacity retentions were 71.5% after 3500 charge-discharge cycles and
736% after 285 days floating.
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X-ray source: MgKa

Tube current: 10 mA

Acceleration voltage: 10 kV

Step: 0.1 eV
Q) v F Tkt

Etching gas: Ar

Pressure: 1 X107 Pa

Current: 15 mA
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Fig. 1 XPS spectra on the surface of negative electrode disassembled from 520 mAh class prismatic LiNi; 5

Mn;,,5C04,50,/Li, 5 Tis0, lithium—ion cell after charged up to 2.50 V. Ar" ion etching was carried out intermit-
tently after each XPS measurement, and each XPS spectrum was pilled up from the bottom. Open circuit po-

tential of the negative electrode was 1.55 V vs. Li/Li

+. (a) C1S, (b) P2p3/21 and (C) Ti2p3/2-
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Fig. 2 XPS spectra on the surface of negative electrode disassembled from 520 mAh class prismatic LiNi; 5
Mn;,,5C04,50,/Li, 5 Tis30, lithium—ion cell after charged up to 4.10 V. Ar" ion etching was carried out intermit-
tently after each XPS measurement, and each XPS spectrum was pilled up from the bottom. Open circuit po-
tential of the negative electrode was 0.20 V vs. Li/Li". (a) Cy, (D) Pays/e, @nd (C) Tigps/z-
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Fig. 3 Change in capacity retention of 520 mAh
class prismatic LiNiy,gMn;,5C04,505/Li,5Tis50, lith-
ium=-ion cell using negative electrode with electro-
chemically formed surface film comprising organic—
inorganic binary constituents under cycling between
2.5and 1.0 V at 520 mA at 80 C.
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Fig. 4 Change in capacity retention of 520 mAh
class prismatic LiNi,,sMn;,5C04,505/Li4/5Tis50, lith-
ium-ion cell using negative electrode with electo-
chemically formed surface film comprising organic—
inorganic binary constituents under float charging of
2.5 V after charge at 520 mA to the same voltage
at 80 C.
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