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Lithium-ion rechargeable battery (LIRB) has beeedis
for the electric power supply of various electrodévices.
The detailed investigations of elementary processes
reactions and mass transfers, of LIRB are quiteifsigint
to improve performance of LIRB. Several time-contia
related to battery structure and reactions can be
discriminated by using Electrochemical Impedance
Spectroscopy (EIS). Especially, the separation of
time-constants of anode and cathode from full cell
impedance is desired in the interpretation of inzped
spectra of LIRB"™. However, the precise separation is not
easy, because the time-constants related to cathosle
close to those of anode. In the present study, pdieal
in-situ EIS to simultaneous measurements of three
impedance spectra,e., full cell, anode and cathode,
during the charge-discharge cycle. We investigatesl
influence of charge rate (C-rate) on impedance tepeaxf
both cathode and anode and discussed the pogsibilit
separation of these components from the faéll
impedance at a room temperature.

The electrochemical cell was a three-electrodk ce
equipped byToyo System co. The cathode was a LiGoO
fabricated on aluminum foil. The spherical natupaphite
on cupper foil was used as the anode (10grmidosen co.).

A lithium wire was used as the reference electi(@&te). A
polyethylene separator was sandwiched between datho
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Figure 1 The potential-capacity curve and threeedisional
complex plots of electrochemical impedance of od¢ho
anode and cell during first charge.

were represented by the values per the surface(@Qrégb
cnt) of the cathode and anode.

Figure 1 shows the potential-capacity curve and
three-dimensional (3D) complex plots of electroctoain
impedance of cathode, anode and cell during finsrge.
The 3D complex plots consist of real axis, Imagimnaxis
and the time axis.

The details of the properties of LIRB were eviddaby
the 3D compleximpedance of LIRB with different
charging rate.
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