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Abstract : There is an increasing interest in the development of rechargeable batteries suitable for use in both hybrid electric
vehicles and energy storage systems that require higher charge & discharge rates, bigger battery sizes and increased safety of the
batteries. Spinel-type lithium titanium oxide (LisTisO12) as a potential anode for lithium ion batteries has many advantages. It is a
zero-strain materials and it experiences no structural change during the charge/discharge precess. Thus, it has long cycle life due
to its structural integrity. It also offers a stable operation voltage of approximately 1.55 V versus Li'/Li, above the reduction
potential of most organic electrolyte. In this study, Ru added LisTisO;, composites were synthesized by solid state process. The
characteristics of active material were investigated with TGA-DTA, XRD, SEM and charge/discharge test. The capacity was
reduced when Ru was added, however, the polarization decreased. The capacity rate of LisTisO1» with Ru (3%, 4%) addition was
reduced during the charge/discharge precess with 10 C-rate as a high current density.
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Figure 1. TGA-DTA curves of LisTisO;, composite.
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Figure 2. XRD patterns of LisTis<RuxO12 (a) Ru 0%, (b) Ru 1%, (c)
Ru 2%, (d) Ru 3%, (¢) Ru 4%, (f) Ru 5%.
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Figure 3. SEM images of LisTisO12 (a) x 50000 and (b) x 20000 and
Ru added Li4TisO12 (c) x 50000 and (d) x 20000.
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Figure 4. Charge and discharge curves of LisTis.xRuxOi2 (X=
0~0.25).
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Figure 5. Comparison of charge and discharge curves of LisTis.x
RuxO1; (X=0, 0.05).
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Figure 6. Cycle performance of LisTis.xRuxO2 (X=0~0.25).

Atk Ruol 1%H7He A 27F H7FE A 2 AlzEoh 3
grol 7] wiigo] Arwrt =t =53 4= Qlok
Figure 62 Ru®] A7} TitjH] 0 mol%, 1 mol%, 2 mol%,
3 mol%, 4 mol%, 5 mol%= 3t Fof Alo]F EAJS YEMS]
ok WA Aol E74A] 0.1 CE 5 - WAg $0] 02 C, 1 C
2]31 thA] 0.1 CE CrateE HIMAH T 0.1 ColA 1 C7HA]
WSIAIZ] o] f Corater} ROLA A Babe] a%g ohel
sfo] A7 A% EsE Z/RIEA elsty] gjshHolet el
1 C 0|50 ThA] 0.1 C7HA] R o= & Corateo]| Al A
£ - 3AA Fof Al W2 Crate2 HHIQES o A=
SAbER) oba §Fo] A8} ulsah et E
8] SlaHoltk. 2] mE AzeA] 98 o] gafol
o1H & Craeol M= AT £AH5A] gholehT 4
Figure 604 Wbt ZA ™ Ruol H7HEA] ke
o] Ruol 71 AT} %31 Ruol o wol H7E4
& Zh23ka Qleh LisTisOpoll Al it 16d9] T
218 AASHL ek Rud 2 H7ohE Tiel Ahelo] Ak
of Solzitt. Ruzk 23He A 9ol A7 HEwsb FAEC
o] Z&el Hirxlo] qlri14].
SRR Ruel 71aFo] 2715t Ase] Ruol Tiel A2l
2| 2hE] 2] ZkE 7Hs/d ol ATk T2 Figure 5ol A %9
Ruo) H71E|9l ) Bgko] Zhashs Bers AERI} 3
Hojzoh Jd4 o &2 CrateZ 5 - v A
Ash o WeksA AT e oA o 5 9
2hal Aztsto] 0.01 V7HA] ®ske] 10 C7HA] Corates

ot o
£ i

2o BN o o o
oo o

)

o

=2 =2
Aol
wsh

[t e

o] 28 Hold= oF 260 mAh/go] &% YEt itk
7HA] AT o §5F o] el 2 olfE2E A
= oF 15 VoA getiks A
9 F 0.6 VoAl T dlute] sgektyto] WAs}y] ool
t}. Lu et al[17]& ©F 1.5 Vo] Hetrzke Tit/Ti o) Alsl/sh



280
260
240
2204 &
2004 &
1801
1601
1401
120
100
801
60
T —

Capacity (mAh/g)

o
o
N
o
w
S
N
o
o
o

Cycle number

Figure 7. Cycle performance of LisTis.xRuxO at high C-rate (X=
0~0.25).
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