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Fig.2 Cyclic voltammograms of graphite anode in 1 mol/L
LiPF;-EC-DEC-DMC( volume ratio 1:1:1)

Fig.1 SEM images of graphite anode magnified
by 500 times before( A) and after(B)

electrochemical scan Scan rate is 1 mV/s.
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Fig.3 Nyquist plots of graphite anode at 0.7 V after the
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Fig.4 Equivalent circuit used for analysis of
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4th (a) and 10th (b) cyclic voltammograms in
1 mol/L LiPF;-EC-DEC-DMC electrolyte solution

impedance spectra of graphite anode
at(0.7 V
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Fig.5 Variations of EIS parameters obtained by fitting the experimental impedance spectra of
graphite anode with increasing the number of CV cycle at 0.7 V
(A) Rgers (B) Qspr-Yy; (C) Qgrn.

MIE6 (A) T LAE R, R, Sessi/I, )52y, 2SR B, 81 e T AL 2
AR Ty THEAT , X TR S B R T A R R LU B ) 455 B R A 88 R TR TOT T RE B M A
XK. 0 XA AR/ AR A B HPT R, = R, + Ry,

MIE 6 (B) FTLLE R, TE AL IEIMR LT 4 ~6 VSR, R, TREE/N, 6 ~ 10 JEYEH P EEA
TREFAE. T R, BE AR I AR RO RS2 A R, T Reg JLP ARG K, al USRI 75
— B AR R T, R R B R BRI TG, A 2 S B0 1t A BELE v T 2R AL

e

35 . (A) H“r = (B
30 mys
25 g
c “r 5
B é 36+ -
= 20t \ + \
T . SRV
|i o \- ——l-...__./.\.
10 1 1 1 1 28 1 1 1 1
4 4] 8 10 4 4] 8 10
Number of CV cycle Number of CV cycle

Fig. 6 Variations of EIS parameters obtained by fitting the experimental impedance spectra of
graphite anode with increasing the number of CV cycle at 0.7 V
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Fig.7 Raman spectra of graphite anode before( A) and after(B) electrochemical scan
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Studies on Graphite Anode During Electrochemical Scan Cycles
by EIS, Raman Spectroscopy and XRD
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(1. State Key Lab of Physical Chemistry of Solid Surfaces, Department of Chemistry ,
College of Chemistry and Chemial Engineering, Xiamen University, Xiamen 361005, China;
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Abstract The graphite anode during electrochemical scan cycles in 1 mol/L LiPF,-EC-DEC-DMC electrolyte
solutions was investigated by EIS, Raman spectroscopy and XRD. It was found that the resistance of the SEI
film increases almost linearly during the prolonged cycling in the 4—10 electrochemical scan cycles. Howev-
er, the interface resistance between the graphite anode and the electrolyte solution decreases due to the
decrease of the charge transfer resistance. After the electrochemical scan cycles, the active material on the
surface of graphite anode is exfoliated and pulverized, and become amorphous, while the bulk of the active
material remains unchanged.
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