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Electrochemical Properties of LiFePOs4 Cathode Materials
for Lithium Polymer Batteries
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Abstract

LiFePOs; has been received attention as a potential cathode material for the lithium secondary

batteries. In our study, LiFePOs cathode active materials were synthesized by a solid-state reaction. It

was modified by coating TiO: and carbon in order to enhance cyclic performance and electronic

conductivity. TiO» and carbon coatings on LiFePOs materials enhanced the electronic conductivity and

its charge/discharge capacity. For

lithium polymer battery applications,

LiFePO4/solid polymer

electrolyte (SPE)/Li and LiFePO4~TiO»/SPE/Li cells were characterized by a cyclic voltammetry and
charge/discharge cycling. The electrode with LiFePOs-carbon-TiO» in PVDF-PC-EC-LiClOs electrolyte
showed promising capacity of above 100 mAh/g at 1C rate.
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Design of lithium polymer battery.
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Fig. 3. SEM photograph of LiFePO,~TiOx(3 %)-

carbon (6 %).
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Fig. 4. Cyclic voltammogram of LiFePQO4—TiO.
(3 %)-carbon(6 %)/SPE/Li cell.
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Fig. 6. Charge/discharge curves of LiFePO4-

TiOx3 %)-carbon(6 %)/SPE/Li
with various current densities.

cells

carbon A& «] A7 A==7F g 5
A g}o] E"iaJ— A NHaes &
otk o] carbon E-& TiO9 H7bste dA g
g LiFePOy Kt} &2 AAFHA FWAH AL
olZF EALS UeUIdth

a9 7€ 6 wt% carbon® 3 wt% TiO:&
g LiFePOsTiO2-carbon/SPE/Li 9] A&

s A 7}6}@1 A #gozA  LiFePOs TiOz-
2714
13 L_Er/H 01

Ti
&

20O

W7t
4

AA E4e dvda AdEYoth LiFePOs-
TiOs-carbon/SPE/Li A& 2 MHzol A 1 Hz7h= 9l

RNFEFE REL Z 03 S 2t vkl | HzolA
BE 10 mHz7AR ol AFohg o M ﬁ*}a
wol= AAMo| EAsIATE 3
7] Aol AL 240 Qeoled,
Aol AFL 60 Qo FAFAX
AxAog Fr7ieted 1588 WA A
2770 Qo2 Zylstgrh mEAR AHAe
10 QoA dAzAL. ol LHTX%%
LiFePOy & 4| ©]3ld LiFePOrTiOz"carbon
g2 do] v Yelwth ojE LiFePO, &4
carbon® A7t o2 LiFeP0s8l A7 HWEE7}

FAHA7] EoF Az EG{14].

r_>.i 08.

4.2 &

B AT E o @ o s
LiFePQ4-Ti02%} LiFePO4s-TiOz-carbon A8 &
AL o) &3l LiFePO4~TiO2/SPE/Li¥#} LiFePO4-

522

ay

Fig.

TiOo~
TEHAYAFEY 2

= (o)
A EAE

-400

—o— Xl f
—&— 1 cycle

e 3 cycle /
—a— 5 cycle
—a— 7 cycle
—a— 10 cycle
—v— 15cycle

-300

-200

-100

Imaginary Part ( Z",Q)

.......

o

200 300

Real Part (Z',Q)

400

7. 29A Alo] o] W& LiFePOs,~TiO: (3
9%)-carbon(6 9%)/SPE/Li Ao ddddA
~HEY,

7. Impedance spectra of LiFePOs~Ti0(3
%)—-carbon(6 %)/SPE/Li cell with charge/
discharge cycling.

carbon/SPE/Li A&

A7 ARE 8

ne
o
L 3E
.=

3)

(1]

(2]

§4 % LiFePO,
Astel =7} ebdon Li
A4l %‘r%erﬂHb
Yehe ¢
6 wt% carbonJJr 3 wt%
LiFePO4-TiOz2-carbon/SPE/Li 9] &%z E
G

12 36 V 9YolA
0] 29} intercalation
33V 9o m=zt
B}
TiOE

oﬁ%ﬁ

e ] - P =
s

=

AEEs} AMFo] e £ Yehslth

B3

=4

M. Watanabe, S. Nagano, K. Sanui, and N.
Ogata, of
polymers from poly(ethylene oxide) containing
Vol.

"lonic  conductivity network
lithium perchlorate”, Polymer Journal,
18, No. 11, p. 809, 1986.
AES, BAQ, AEF, TEE, FET,
A %A Poly(ethylene oxide) ILEAAFA
AEEA", AV HAAAREE A, 84, 43,

p. 412, 1995.

“o]

EF}OQ



Euﬂ

g

=

£

e

=

Z

-y

iz

e
U2
&2 oo

(4] 7‘?8-’?, A4, Hug,
ox

AANAAA g =EA, 154,
123, p. 1033, 2002.

and J. D. Schafler, "An
study of PEO:LiBFs glass
composite electrolytes”,
Vol. 47, p. 63, 1994,

A. S. Andersson and J. O. Thomas,
source of first-cycle capacity
LiFePO.", J. Power Source, Vol
498, 2001.

M. Higuchi, K. Katayama, Y. Azuma, M.
Yukawa, and M. Suhara, "Synthesis LiFePO;
cathode material by microwave processing”,
J. Power Source, Vol. 119-121, p. 258, 2003.
S. Yang, Y. Song, K. Ngala, P. Y. Zavalij,
and M. S. Whittingham,
LiFePOs as
comparison with manganese and vanadium
119-121, p.

[5] B. Kumar
electrochemical

J. Power Source,

"The
loss in
97-98, p.

[6]

(7]

"Perforance of
lithium battery cathode and

oxides”, J. Power. Source, Vol.
239, 2003.
[91 K. S. Park, J. T. Son, H. T. Chung, S. J.

523

[10]

A7|AAA 283 =2, A9 A6E, 2006'd 6¥

Kim, C. H Lee, K. T. Kang, and H. G
King, "Surface modification by silver coating
for improving electrochemical properties of
LiFePO4", Solid State Communications, Vol.
129, p. 311, 2004.

S. Franger, F. Le Cras, C. Bourbon, and H.
different
LiFePOs synthesis routes and their influence
on its physico-chemical properties”, J.
Power Sources, Vol. 119-121, p. 252, 2003.

Rouault, "Comparison between

[111 S. L. Bewlay, K. Konstantinov, G. X. Wang,

[12]

[13]

[14]

S. X. Dou, and H. K. Liy,
improvements to spray-produce LiFePQs by
addition of carbon source”,
Letters, Vol. 58, p. 1788, 2004.
N. Iitchev, Y. Chen, S. Okada, and ].
"LiFePOs storage at room and
elevated temperatures”, ]. Power Sources,
Vol. 119-121, p. 749, 2003.

P. Paolo Prosini, D. Zane, and M. Pasquali,
"Improved electrochemical performance of a
LiFePOs-based composite cathode”, Electro-
chim. Acta, Vol. 46, p. 3517, 2001.

Z. Chen and ]J. R. Dahn, "Reducing carbon
in  LiFePO«/C
maximize specific energy, volumetric energy,
and tap density”, ]J. Electrochem. Soc., Vol.
149, p. Al118&4, 2002.

"Conductivity

Materials

Yamaki,

composite electrodes to



