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Abstract: Various kinds of metals were coated on synthetic graphite in order to investigate the relationship between

film characteristics and their electrochemical performance. Gas suspension spray coating method was employed for
the coating of synthetic graphite. In our experimental range, all of the metal coated synthetic graphite showed the
higher capacity than that of raw material at high C-rate mainly due to decrease in impedance of passivation film.

In cyclic voltammetry experiments, silver-coated and tin-coated graphite anodes found the lithium-alloy reaction. Con-

sidering smaller amount of metal coating, the most increase in discharge capacity was caused by improvement of
conductivity of the electrode. When single-component metal was coated, silver-coated graphite anode exhibited the
highest discharge capacity and better cycleability. Double components of silver-nickel coated active material showed
the highest discharge capacity, rate capability and the best cycle performance in the range of our experiments.
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Table 1. Elemental analysis and BET surface area of metal-coated MCMB 1028.

Elemental Analysis (Wt%) BET Surface Area
Sample - 2
Ag Ni Cu Sn (mg)

Raw MCMB 1.9923
2.5 wt% Ag-coated 2.46 2.7650
2.5 wt% Ni-coated 2.67 4.7694
2.5 wt% Cu-coated 2.74 2.7138
2.5 wt% Sn-coated 0.61 2.1498
2 wt% Ag/Ni-coated 1.08 1.04 3.6809
2 wt% Ag/Cu-coated 1.03 1.02 2.8944
2 wt% Ag/Sn-coated 1.02 0.98 2.3612

(gl (I

Fig. 1. SEM photographs of surface-modified MCMB 1028 X 50 K) (a) raw MCMB, (b) 2.5 wt% Ag-coated, (c) 2.5wt% Ni-coated, (d)
2.5 wt% Cu-coated, (e) 2.5 wt% Sn-coated, (f) 2 wt% Ag/Ni-coated, (g) 2 wt% Ag/Cu-coated, and (h) 2 wt% Ag/Sn-coated.
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Fig. 2. EPMA mapping of Ag-coated MCMB 1028.

Relative intensity (a.u.)
— &
A

= ~— ()
v
____J L__l_l_.«___j___:\*
(b)
A 4 v v
J \ rAL A A (a)
2'0 ‘ 4|0 610 SIO 100
26

Fig. 3. X-ray diffraction diagrams for surface-modified MCMB
1028 by single-component metal (a) raw MCMB, (b) 2.5 wt% Ag-
coated, (c) 2.5wt% Ni-coated, (d) 2.5wt% Cu-coated, and (e)
2.5 Wt% Sn-coated (raw MCMB: ¥, Ag: V , Ni: ¢, Cu: @, Sn: H).
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Fig. 4. X-ray diffraction diagrams for surface-modified MCMB
1028 by double-component metal (a) raw MCMB, (b) 2 wt% Ag/
Ni-coated, (c) 2 wt% Ag/Cu-coated, and (d) 2 wt% Ag/Sn-coated
(raw MCMB: ¥ Ag:V ,Ni: ¢,Cu:@,Sn:l).
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Fig. 5. 1st, 2nd charge/discharge curves of surface-modified MCMB 1028 by single-component metal (a) raw MCMB, (b) 2.5 wt% Agted,
(c) 2.5 wt% Ni-coated, (d) 2.5 wt% Cu-coated, and (e) 2.5 wt% Sn-coated.
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Table 2. 1st charge/discharge capacities and initial efficiency of surface-modified MCMB 1028.

Coated Coated Percents Discharge Capacity Charge Capacity Efficiency
Materials (wt%) (mAh/qg) (mAh/qg) (%)
0 285.43 321.43 89
Ag 25 319.71 350.94 91.1
Ni 25 311.34 340.64 90.2
Cu 25 309.31 340.64 90.8
Sn 25 303.83 339.47 89.5
Ag/Ni 2(1/1) 317.28 350.19 90.6
Ag/Cu 2(1/1) 307.28 339.91 90.4
Ag/Sn 2(1/1) 305.14 338.29 90.2
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Fig. 7. Cyclic voltammograms of surface-modified MCMB 1028 by single-component metal with scan rate of 0.1 mV/s (a) raw MCMB) (b
2.5 w%t Ag-coated, (c) 2.5 wt% Ni-coated, (d) 2.5 wt% Cu-coated, and (e) 2.5 wt% Sn-coated.
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Fig. 8. Cyclic voltammograms of surface-modified MCMB 1028 by double-component metal with scan rate of 0.1 mV/s (a) raw MCMB) (b
2 wt% Ag/Ni-coated, (c) 2 wt% Ag/Cu-coated, and (d) 2 wt% Ag/Sn-coated.
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