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Abstract It is necessarily required in developing Si-based anode materials for lithium ion batteries, and
the related researches are actively working especially in Si-carbon composite material. On the other
hand, the photovoltaic and semiconductor industries discard huge amount of Si resources, facing the
environmental issue. In this study, recycled Si resource is adopted to obtain Si-carbon composite for
LIB(Lithium-Ion Batteries). In order to improve high-capacity retention characteristics and cycle
stability of a Si anode material for the LIB, two differenct composites having a mass ratio of silicon
and pitch of 1:1 and 2:1 are synthesized and electrochemical characteristics of the anode material
manufactured by simple self-assembly method. This result in excellent initial capacity with stable cycle
life, and confirming the potential use of recycled Si material for LIB.
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Fig. 1. XRD patterns of Si/Pitch (1:2, 2:1) and Pitch
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Fig. 2. SEM imgaes of pitch 250 (2, b, c), Si 90nm(E0%
graphite)@pitch 1:1 CVD (d, e, f), Si 90nm(30%
graphite)@pitch 2:1 CVD(g, h, i)

Fig. 28 2, Aejito] 029 Eo] & Agslo]
e A2 el & % Siek. WA BAL HuAA,
QelE/mA BPaAe] 49 EoldeE YASo]
wamslo] Qlo} AW,

Fi. . EDS mapping of Si 9030% graphite)@pitch
(@ 1:1 CVD, (b) 2:1 CVD

EDS mappings 5o A2E/TA] EAARE o]
T Sl F84E0] #YSHA ExE] A=A &
QlskSitt. Fig. 3= &off W18 9PEYZ 7H A
2] &o] Pitch EH| F+LoHA 22d AL AT 5=
At} Si 90nm(30% graphite)@pitch 1:1 CVD
(Chemical Vapor Deposition) E&4Ae} Si
90nm(30% graphite)@pitch 2:1 CVD &34 &
FolA OF BET 4= AUSI=H], ole AEF} 44
AFHE-S B3t SiOxFAF o2 A Yephs Ao=Z
AYZHETS].




3.2 H2|2/Eth SRAKC| M7|SEE £
16
—200mA/g
(a) ——500mA/g
——1000mA/g
1.2 ——2000mA/g
>
N—"
(0] J
o 08
]
=
@]
> 0.4
0.0 T T AN T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800
SpeCap (mAh/g)
16
(b) —— 200 mA/g
——500 mA/g
—— 1000 mA/g
12 ——2000 mA/g
—~
S
N—
(0]
o) 08
@©
=
(@]
>
04
0.0

T T T T
500 1000 1500 2000 2500

o4

SpeCap (mAh/g)

Fig. 4. Charge/discharge curves at various current
densities, Si 90nm(30% graphite)@pitch (a)
1:1 CVD and (b) 2:1 CVD
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Fig. 5. Rate performace of Silicon./Carbon composite
(a) Si 90nm(30% graphite)@pitch 1:1 CVD and
(b)Si 90nm(30% graphite)@pitch 2:1 CVD
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Fig. 8. Long cycle-life at 500mA/g (a) Si 90nm(30%
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