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XRD pattern of graphite material
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Fig.3 Charge and discharge curve of graphite Fig.5 Typical example of i vs t~'/? plot in the
material after five cycles(charge and PITT method
discharge current density 20 mA: g, 1 from 220 mV step to 200 mV
voltage range 0.005 ~3.0 V) 2 from 90 mV step to 80 mV
1 )intercalation process 2)deintercalation process
80 ~280 s i 12
2.4 PITT
5 PITT i =12
. 600 ~ 400 mV 0. 98.
i t_1/2 6
200 mV
i t—l/z
-7
4_
—‘: —8< 2 LN W ] s . =
g2 ? 9 -t + o+
_ o =91 +
g 2 . +++JhlL++
= 0 a, -101 -
:C g ‘-.q.- s °t
g 3 -1 oo
) S e TN
g & to+
o 1 =-12 5"‘-
< 4l
g -13 ey
_6- _14 T T T T T T T
T T T 1 LB
00 02 04 06 08 10 0 100 200 s /308 400 500 600
E/V rm
4 6
Fig.4 Differential capacitance plot Fig.6  The logarithmic plot of lithium ion diffusion

of graphitematerial
1 intercalation process

2 deintercalation process

coefficients vs potentials for graphite material
1 calculated from equation (3), Se=1.125 m* g~'
and p=2.0 g cm ™’ from reference [4]. 2 calculated

from equation (2) supposed R =4.0 pm
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Determination of the Lithium lon Diffusion Coefficient in Graphite Anode Material *
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Two expressions are introduced to calculate the lithium ion diffusion coefficients in graphite anode

as a function of potentials when potentiostatic intermittent titration technique (PITT) is used. The lithium ion

diffusion coefficients in graphite derived from effective surface area, which is measured by electrochemical

method, are more reliable than those derived simply from radius of graphite particles(calculated from equation

(3) and equation (2) respectively). The curves of d Q/d E vs E demonstrate that there are three reversible phase

transitions during intercalation or deintercalation of lithium ion in graphite. In the vicinity of the potentials where

phase transitions take place, the lithium ion diffusion coefficients in graphite material have three minima in the

potential range 10 ~ 600 mV.
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