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Abstract: Lithium titanium oxide (LiyTisOy,) with spinel-framework structures as anode material for lithium-ion bat-
tery was prepared by sol-gel and high energy ball milling (HEBM) method. According to the X-ray diffraction
(XRD), Particle Size Analyses(PSA) and scanning electron microscopy (SEM) analysis, uniformly distributed
LiyTisO,, particles with grain sizes of 100 nm were observed. Half cells, consisting of LisTisO,, as working electrode
and lithium foil as both counter and reference electrodes showed the high performance of high rate discharge capacity
and 173 mAh/g at 0.2C in the range of 1.0~2.5 V. Furthermore, the crystalline structure of LisTisOy, didn't transform
during the lithium intercalation and deintercalation process.

Keywords: Lithium Titanate, Lithium Secondary Battery, Anode, Power Battery

LN = A gevt Fse waA ARE ASTOR s =

2tk e1FOleAAE B o] AYY waE F A

BF 2% AAE FUES vEste] ARH, =28 PC, 1 BE Ao, §F BF 3 UALESE Bolrls
Iz 5 BLle ozt FUE /IS A% ALE  FEe A7) 9HD Ao

F A TRT HEoR ARID Yok £, Solvas A S 27 WS we B SR bIE A 1Y 3

ERsh A1ABA) FHACRME T o] Fasld RS 83k L AE0R WiHE 2 AAE WS WEAYL

= 201 By} ABALY Y5 HE FAS VI S o, e e 54 292 FREdl 2Ee

domMe] age) Fg5] dol nEFAA ARL BEE  BAS T Yok WA PEleAN SINBRA A4

oru—w} As YEH2] oA B ol W) wEe o = ASAYe Dol 2% 2 AR} P 4

IFOlt 2ol BUIL AR B4 dslel A clesl 8D AT olEe 23 B4 R Ay §o) s

MCMB (mesocarbon microbeads) 22 -9 A tjFi-<]
*E-mail: sgpark@chungbuk.ac.kr g Fol 2o Fol AREEAL itk 2 1‘4’ ZE ol 44




[\

2e7h ol H FEoleAA N aTehe 2EY URE %
23] WEAFA AL ek ol2d e nashy] fsiM
HZ 24 ¥ 58S A 2 B AHeE AR
EAS Aty YA ZArid FEont F& AlslEo] £
& B Rahe A9 A LErt sl E ohE £4)
g 92 doh3)

S s

=
FEARAN §79 PP 2 )83 S4e duin

ket

2.1. LiyTis0,2 H=

AZ B2 2+ Titanium isoproxide (JUNSEIL, 98%, Japan)
9} Lithium hydroxide (SIGMA-ALDRICH, 98%, USA)YE A}
£3I9th CHp0,Ti ¢ LiOHE molar ratio(TV/LiYE 1.252
3lo] B2 A A Z319T) LiOHE 2-methoxy ethanol (SIGMA-
ALDRICH, 99.9%, USA) 60 mLel| 80°Colx} BaljAj7l o
AL WZHAIZ! % titanium isopropoxide$} EFEIATE ¢
ARoF g Ax7dAM EWi7F 60~70% FEEF HEA
2t 28 g 110°CelA 3 FeHE AR Fol
850°C, SAIZF %F Air £9171914 2448k LiyTis0p s A=
alod Fof g SElE-S FAdst7] $13iA High energy ball
milling (HEBM)S &lod 8228 )29 ch4,5]. o188 Az
FAS Fig 19 243} 39tk Alxd Bde XA 4 B4
71(XRD, SCINTAG DMS2000)8 E3lA ZAATRE ERIgh
T BHA B337)(XPS, ESCALAB 210)2 53l A2 ¢
3512 Agdele] st dolrgict g FARAAYA
(SEM, Hitachi S-70y& AM8-3te] Atel ¥R =it

LiOH/2-methoxy ethanol

I

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

Evaporate mixture

Il

Evaporate water at 100°C

Il

Evaporate in oven at 110°C

Il

Calcined the mixture in air at 850 °C for 5h

J

Ball milling (4day)

I

Li,Ti;O,, powder

Fig. 1. Preparation of Li,TisO,; powder.
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Fig. 2. SEM images of LisTisOy, particle. (a) before HEBM, (b)
after HEBM
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Fig. 3. Synthesis of Li,TisO,, particle. (a) before HEBM, (b) after
HEBM
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Fig. 4. X-ray diffraction of Li;Ti;O,, particle.
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Fig. 5. X-ray photoelectron spectroscopy core level spectrum of
Li; TisOy; particle.
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Fig. 6. Cyclic voltammogram of Li,Tis0O,, electrode.
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Fig. 7. Constant current discharge of Li;Ti;O,, electrode.
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