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Abstract : As the use of fossil fuels has gradually increased, so has the emission of greenhouse
gases such as carbon dioxide, leading to environmental problems. As a result, lithium-ion bat-
teries (LiB) have emerged as the solution to this issue. To manufacture medium to large-sized
lithium-ion batteries (LiB), it requires electrodes with high capacity and fast charging capabil-
ities. Silicon (Si) is considered a next-generation anode with high-capacity properties, so,
reduced graphene oxide (rGO) was compounded with Si@resorcinol-formaldehyde resin (RF)
composite to prevent the volume expansion of Si. It was confirmed that the composite anode
prepared exhibited improved capacity and enhanced stability.
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shell 725 7He d=dS ARS AdA9 =24
54 3 713k A Wil disl Ak
2.4 H

2.1 Graphene oxide (GO)2| &M

GO+ H;PO,8F H,SO.5 1:99] H|&E wWkSIaL
graphiteS F718lth. o] ice bathollX 5°C ©]3}2]
2=7HA] AkeRiTh o]F, KMnO& 3 7Hl ayket
3 o] EFES heating mantleol A 45°C2] 22
12A7FE<t wakeint. 4he] s 2dS °]’5H =
400 mLE & WX 7Sk, pH 5571
2 W74 SFe HCL dlehes Old‘lﬁﬁ e =
d3td GOE LU

2.2 Si@CrGoe| &M

22.1 Si@C% Si@CrGo<l A

SFEEZL Si@CrGoske] HwE 98 Si@C-1,
Si@C-2, Si@C-34 Si@C/rGO EFAE st
HA, Si@C-1, Si@C-2, Si@C-32 Si 0.5 gl
cetrimonium bromide (CTAB) 1g& o823} F&
TE 7 128 E33E 90 mL £l 713l sonication
< APatar, wke Pt AeolA Si@C-19=
resorcinol 0.25 g} ammonia solution, formaldehyde
0.34 mL, Si@C-2°<= resorcinol 0.5 g3} ammonia
solution, formaldehyde 0.67 mL, Si@C-3°I<= resorcinol
0.75 g&} ammonia solution, formaldehyde 1.02 mLZ
10329 7HA4E FaL F71eRieh. o] % 24x]7F B3t 4
2(25°C)llA wwkelar, Mg o3} FXE o83l H
E]HS X33k 5 800 °CollA] carbonizationg Z13J3}
Atk Si@CAGOE Si 0.5 goll CTAB 1 g& ok
I FHTFE 7 128 £ 90 mL &l H7lsl
sonications F33FTE WHES ZdYsl= AdE]olA
resorcinol 0.25 g3} ammonia solution, formaldehyde
0.34 mLE 108&°] 74E& 73 71 3 2407 &
Qb 225 °C)ellM amkslar, o] 5 0.5 ¢S #Hsl GO
0.25 g& 71l 1MZF wRksllnt. 3 o3 A S
ol g3l IS 33+ F 800 °CollA] carbonization
< JPsArt.

222 Si@C% Si@CrGo2] E84 54 2 37]s}
3 7t

Si@C-1,2,3 B¢t Si@ChGO H3Ae] &4
EAAL #2357 $8] Xeray diffraction analysis
(XRD)9} scanning electron microscopy (SEM), energy
dispersive X-ray spectroscopy (EDS)E AME-3FSiTh.
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Fig. 1. XRD pattern of materials.
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Fig. 2. SEM morphologies for (a) pristine Si (S0 nm) particles, (b) Si@C-1, (¢) Si@C-2, (d) Si@C-3, (e) Si@C/rGO, and (f)

EDX element mapping of C, O and Si for Si@C/rGO composite.
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Fig. 3. Thermogravimetric analysis curves of (a) Si@C-1, (b) Si@C-2, (¢) Si@C-3 and (d) Si@C/rGO.
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Fig. 4. Nyquist plots of Si@C-1, Si@C-2 and Si@C-3
composites.
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Fig. 5. Electrochemical performance of (a) Si@C-1, (b) Si@C-2 and (c) Si@C-3 anode tested in half cells system. Cycling
stability of (d) Si@C-1 at 0.2 A g, (e) Si@C-2 at 0.2 A g! and (f) Si@C-3 at 0.2 A g,
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Fig. 6. Electrochemical performance of Si@C/rGO anode tested in half cells system. (a) Typical voltage curves for the
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Cycling stability of Si@C/rGO at 0.5 A g™ with three initial cycles at 0.1 A g™ and (d) rate performance.
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