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Charge/Discharge Characteristics of Lithium lon Secondary Battery
Using Ag-deposited Graphite as Anode Active Material
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Abstract

Ag-deposited graphite powder was prepared by a chemical reduction method of metal particles onto
graphite powder. X-ray diffraction observation of Ag-deposited graphite powder revealed that silver
existed in a metallic state, but not in an oxidized one. From SEM measurement, ultrafine silver
particles were highly dispersed on the surface of graphite particles. Cylindrical lithium ion secondary
battery was manufactured using Ag-deposited graphite anodes and LiCoO:; cathodes. The cycleability
of lithium ion secondary battery using Ag-deposited graphite anodes was superior to that of original
graphite powder. The improved cycleability may be due to both the reduction of electric resistance
between electrodes and the highly durable Ag-graphite anode.
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Fig. 1. Scheme of preparation of Ag-deposited
graphite powder by a chemical reduction
method

Bute] 348l SEM(R] Lee Group, PSEM-75,
I5KV-25mA)E °]-g3td #5333yt

2.3. M3 A= :

A AzEe ASHEFY LiCoO2(FMC) 85wt%,
EHAQ Lonza KS-6 12wt% N-methyl-
pyrrolidone(NMP, Merck Co.) £wle] =2 3wt%
9] polyvinilidenefluoride(PVDF, Aldrich Co.,) 2%
Mg w#dsA EFs &g AT g, A
= FAAQ Al FoilAL Foils Co., .20um)d =X
3 &, IFe AR7AA 100T, 1ML Az
%, roll press7lE AFE& AEEtd A}t

22 Aze B3I 53U MPCF %Bwt%s}
NMP &vfol %< 5wt%2 PVDF A#AME FY3}
A Egse] FHYE AT g, B FAHAY
AN FLGEHEESRE, 10um)d X% F 4F&Ey
Az A 120T, 1412 d&2F -8, roll press?]
2 AFE 4o A3

ul
=

2.4 ®MX Ax ¢ Y™ 53

Li ion 228X & RIozme & g@x Ed9
4 E4-& 97187 98t Ag-MPCF/Li AA
g FAsRen, 5 AFE 72 0mmxAE
35mmely, th3 e 2= Li foill(FMC)S Y& v of
Starete] A gstdch AL ggg FA ] A3
o] 72 ®(Hoechest celense 2400)& Fx, Hal o



o2+ 1M LiCIO¥EC-DMC(1:1 v/o, Merck Co.,)
€ AMgsigich =9 A3 §83d= JEFILE
}E(LiCo0)E, B2 REAZ Ag-MPCFE A4
3te] 9% % Li ion 2342 (18650%, 27 18mm X
=°] 6bmm)E AZA3t FHA EAE YA
9, AHHezE 1M LIPFY/EC-DEC(1:1 v/o,
Merck Co.)& AHE3 %At FHA AL o2&
29712 Glove Box(VAC, 628)dlA AA3R
1, Agd $9A71= MACCOR Series 2000 4
Azlelnt z+ AAe] HF ¢ £FL 3T R 23

EA FHS 71E2E (mAWE)LE EA

3. dn 9 ny
3.1. 2 9 & So¢o px By
O 28 & 24 ¥ B9 XRD HEoE,
= ZA A% HAar @oE EAHYT XRDE
FEH 2& 4 FHNH EAsta, Azt QR
T UeE ¢ & Ut
39 3& & 29X &9 99 ¥9 ¥A4L @i

¥ SEM Apxloln, wi¢ ml4g egiar &d &
T gWd A e & F den, 29 @
< ANAF159%Q) W e, AAA=AZM Li ion
g F% - 99 wed P4 JUE 5 g &Y

3. 2. Ag-MPCF/Li ®x|2] &9 A

& =22 o] 10wt%! MPCFE Abg&3tdd
Ag-MPCF/Li AA& /489, Li ion 20334
FFozNe EAL Hrtslch

2™ 4% 0~1.0V AAF9YAM AAF 25mA/g
2 UAgwe 7] F9A AY FMeld Ag-
MPCF/Li AAL AHAE %7 A2HALOCV)e
3.09vein], Aol Ao wat AR AL 0.2V
FI2AX A3 g4y, o|F 02VelA (V7R
1 AP g Y (potential plateau)e] Yeldct &
o2 WA wgely 02V7zl 71 AHEgHo)
Y45, 025VEE Ax Ajte FH3 Fr e

Ag-MPCF/Li Ax 9] 1 MolEmel 4 ¢ WA
2% 2 301.56mAh/g 2 277.92mAh/g2 FWA &
£2 9216%<0d vlgte, Fx2 HFAe AS FA
|32 30362mAh/g, HAHEFES 271.51mAh/gE
A 58&2 8942%°ith 1 MolF o|Fo 24
H &S 9% °4E FAEA . dutdes
z27] RolFor WA 8F XolE uisty £33
(irreversible capacity)elgl #29, o]R& 1 Ro|Z

olFE #FHA Fevh YL RFS 27 FA

AZNAA A 283 =F4 Vol.11,No.9,1998.

40000
35000 (6o2) @ Silver
30000
Q 25000 |
Q
™ 20000
£
@ 15000
o
E 10000 (111[
I 200) 311
Lol % e oo QY
0 §
10 20 30 40 50 60 70 8 90
2 Theta
a8 2 & HXE 39 £ XRD HjE
Fig. 2. XRD pattern of Ag-deposited graphite
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Fig. 3. SEM Photographs of Ag-deposited
graphite powder
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Fig. 4. Initial Charge-discharge curve of
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Fig. 5. Potential vs. x in LixCs plot of Ag-
MPCF/Li cell
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