-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Xiamen University Institutional Repository

2009 4F55 67 4 77 i)k Vol. 67, 2009
519 #1,2184~2192 ACTA CHIMICA SINICA No. 19, 2184~2192

s WL S -
XA LiMn,O4 B E Far A\ B B i 2 9 B L PR ISR 5

EaMEs W O%C  HE#®  EAES R
CHETNE KRR S TR RN 221116)
CEAR Y HAL S E R E SIS IR T2 R JH ] 361005)

WE A EBLTE BIS)IFT T b1 LiMnyO, LB A XTSI . DL EIS % e A Aoz K o 1) 1 o]
F A A 2F (53R EL T A8 10 S, 200 e P o ] P g JBA P T (ST BE) R A8 A1 55 2R A7 LiMinp O A1 K
FL L AR IR AL, G 1 B IOE 5 (S5 AL, X S0 AR 1) A 2 LS B b AT 905, SRAFRANAT LiMnyOy
U B RS IS R SET H B« #EL FRL PELNT R i A s P LS5 B AR A FEL S A A AR . AR T ST SRR T ik
BN,

REER  HLE T RARAT LiMngOy; SELEL W7 HL G, HLfbs BT

Electrochemical Impedance Spectroscopic Studies of Insertion and
Deinsertion of Lithium lon in Spinel LiMn,O4

Zhuang, Quanchao** Wei, Tao" Wei, Guozhen”  Dong, Quanfeng” Sun, Shigang™*”
(“ School of Materials Science and Engineering, China University of Mining & Technology, Xuzhou 221116)
(® State Key Laboratory of Physical Chemistry of Solid Surfaces, Department of Chemistry, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005)

Abstract The processes of insertion and deinsertion of lithium ion in a spinel LiMn,0O4 electrode during
the first charge-discharge cycle were investigated by electrochemical impedance spectroscopy (EIS). The
results illustrate that the depressed semicircle in the high frequency region consists of two semicircles that
are overlapped each other, and were assigned respectively to lithium-ion migration through solid electrolyte
interphase (SEI) film as well as the electronic properties of the material. An appropriate equivalent circuit
was proposed to fit the experimental EIS data and variations of the resistance of SEI film, the electronic re-
sistance of the material and the resistance of charge transfer along with the increase and decrease of elec-
trode polarization potential were quantitatively analyzed. Based on the EIS results and analysis, a physical
mechanism of lithium insertion and deinsertion was suggested.

Keywords Li-ion battery; spinel LiMn,0Oy4; SEI film; electronic conductivity; electrochemical impedance

spectroscopy
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Figure 3 Charge-discharge curves (A) and cycling property (B)

of the synthesized spinel LiMn,0,
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Figure4 Impedance spectra of the synthesized spinel LiMn,0O, electrode at various potentials from 3.75 to 3.95 V in first charge process
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Figure 5 Impedance spectra of the synthesized spinel LiMn, 0, electrode at various potentials from 3.975 to 4.3 V in first charge process
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Figure 13 Schematic presentation of model for the LigsMn,04/
Lig5-.Mn,0, concentration cell of the spinel LiMn,0, electrode
in first charge-discharge cycle
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Figure 14 Schematic presentation of model for the LiMn,0,/
Li;-,Mn,04 concentration cell of the spinel LiMn,0, electrode in
first charge-discharge cycle
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Figure 15 Schematic presentation of model for the physical

mechanism of lithium insertion and deinsertion
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