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Abstract —In this study, a spherical carbon composite material containing nano-silicon was synthesized using
hydrothermal synthesis, and coated with petroleum pitch to prepare an anode material to investigate the electrochemical
characteristics. Hydrothermal synthesis was performed by varying molar concentration, and the pitch was coated using
THF as an organic solvent to prepare a composite material. The physical properties of anode materials were analyzed
using SEM, EDS, XRD and TGA, and the electrochemical performances were investigated by cycle, C-rate, cyclic
voltammetry and electrochemical impedance tests in 1.0 M LiPF; electrolyte (EC : DMC : EMC =1 :1: 1 vol%). The
pitch-coated silicon/carbon composite (Pitch@Si/C-1.5) with sucrose of 1.5 M showed a spherical shape. In addition, a
high initial capacity of 1756 mAh/g, a capacity retention ratio of 82% after 50 cycles, and an excellent rate characteristic
of 81% at 2 C/0.1 C were confirmed.
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Fig. 1. Schematic diagram of the synthesized Pitch@Si/C composite.
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Fig. 2. SEM images of (a) Si/C-1.0, (b) Si/C-1.5 and (c) Pitch@Si/C-1.5.
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Fig. 3. EDS mapping images of (a) Si/C-1.5 and (b) Pitch@Si/C-1.5.
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Fig. 4. XRD patterns of the Pitch@Si/C composite.

Intensity / a. u.

100 |
80 |-
e
S e} (Y
2 \!
g \
40 | \
—— Si/C-1.0 3 — T _
—-—-sic1s | T
20l | ===+ Pitch@Si/C-1.0
—-—- Pitch@Si/C-1.5
o L 1 1 1
0 200 400 600 800

Temperature (°C)
Fig. 5. TGA curves of the Pitch@Si/C composite.

4 Pitch@Si/C-1.5% 61%, 62%, 62%, 68%2] 7] W3S vehy
ATk B8 700 °C ©]F- TGA 24 S7h= Ao Atehikg o2
Siox7} B/ wlo] vt A Tk Azt

32, IXI2 TFEE 2|2 SIS MYl S

9 A o7 Axy A Bek S s ATE
A 230l b Ad7)sketA s Bk ko] 0.1 collA €]
Al E H|AE A3E Fig. 60 AA SR SEAR 1.5 M)
ARAR Az AR BELaE ARslon], 454,
LA W uIr o] 2AS 8101, 6:2:2 W 5:2:30 % WHBkAA A
Faleh. 34 Al A Ato] ZellA] SEISC] /WA 7 A
ALOIERE oHdE S5 VX ER 2 Alo|F ] 50 Alo]E £
|Zo2 AbolZ b3S ERISITE. 6:2:29] 238 2= A
1281 mAh/g?] 52 27| &35 HO|A|WE 56 %2] W& Ato]
e Blow, s} el o] 24do] Sk 5:2:3 A
A €] go] 6:2:2 A= vlal] -3tar, AfolE R E
T%E et a8 Jepgich A8, Fa22 9 Sds 5
o FAst] 5= BEEAAE AF3 Jeong 51612 Ao W=
A SR 9 uRI] 9] gheko] TS &5 W Qg Aol A
AE v glom, & ATRe] 71384 B39 fARE A
R SRI8HTE Karker 5[17]9] $1-ellM = viely g S7f

o o\
0,

JU el e

fo .

o% i,

2500
—+— §8:1:1
2000 | v 6:2:2
~ —a— 5:2:3
o0
~
=
g 1500 +
N’ '
£
S 1000 | |
A
~ ¥y
500 ~ \M 'Vvvvvvquvyvv1
0000000
"“H“ua“m“m"
o 1 Il L 1
0 10 20 30 40 50

Cycle

Fig. 6. Cycle performances of the Si/C-1.5 composite with different
electrode compositions (active material : carbon black : binder =
8:1:1, 6:2:2 or 5:2:3).
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Fig. 8. Rate performances of the Pitch@Si/C composite.
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