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Abstract — In this study, the double-coated Si@C@TiO, composite was prepared as anode material of a high-
performance lithium-ion battery. The Si@C@TiO, anode composite was successfully synthesized via polymerization of
dopamine and sol-gel method using TBOT (Titanium butoxide). It was designed with a double-layer coating structure
consisting of an inner carbon layer to provide high conductivity and an outer TiO, layer to enhance the structural
stability of the composite. The physical properties of the synthesized composite were analyzed using HR-SEM, EDS,
XRD and TGA. Furthermore, the electrochemical properties were investigated to optimize the amount of dopamine
hydrochloride and the design of double-layer coating structure in the electrolyte of 1 M LiPF¢ in EC/DEC (1:1 vol% ratio)
with 10 wt% FEC. The initial discharge capacity of Si@C@TiO, composite at 0.1 C was 2603.8 mAh/g. The Si@C@TiO,
composite exhibited a high reversible capacity of 1646.0 mAh/g with a capacity retention of 82.9 % after 100 cycles.
Also, it showed a high capacity of 615.0 mAh/g at 3 C. As a result, the double-coated Si@C@TiO, composite provides
superior cycling stability and high-rate capability compared with single-coated Si@C and Si@TiO, anode materials for
high-performance LIBs.
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Fig. 1. Schematic diagram for synthesis process of Si@C@TiO, anode composite.
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Fig. 3. XRD patterns of Si@C and Si@C@TiO, anode composites.
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CESh S Y T i Aehe A o] ZRS ] 7]
A HE5E F7HA A2 9 2lF ol A ARE oS g1
sk Az AY7PEv21].

Si@C@TIO, H3kaA 2] Alsh-3Hel vkg-& Ak ] 14l 1, 5,
10 AF1E9] dQ/dV FAS Fig. 89l YRS 0.05~1.50 V 7-7F
of| Al Bkl em, 1, 5, 1084 Ate]Zel tis] YeR Sl
Si@C, Si@Ti0,, SI@C@TI0, =5 31 WA Alo] Sl 39 A]
SEI & @/del| 23t Wl 9|37} vrebskar o] §-2] Alo|ZelA:= #
Ze)7) okot A WA F-17d Alo]ZellA P21 SEFs0] /%]

oS & 5 Qlrh A= wel oY Al SEIFS] do] A=)
27 P H 7kl &% 4 &3 dvkar ®Bard Bt Qleke).
5, 10914 Alo]Zol & 0.1~0.3 Ve 0.2~0.6 VoIl Z+2 2 o]
29 Aol whE Fast 9 2ol o Eetast 97t R
AT} T3, Si@C@TiO,S] B3l 1elxzolx A A Alol &3
5, 1094 Afo] 7 W7} o] A=o] 324 QbgAdo] o,
245 o]29] A 2] #go] 7kl A o w A8s] 118w 31 SEFE
T orgdAoR X E Zo Akt A4 £39 gae
HelA 2] 3} o]F 4l SEI 5] /Aol =] AlelE Hss
ZVdghetar Bare v Qlub[22]. gk 7] Afo]ZellA F1 g3]
ARA 07 F7Fsh= Ak, A= @3l Fgel wet 2l A%
AR7F A2k AAE7] WEez At Si@C, Si@Tio,,
Si@C@TIO, 419 1, 5, 10 Aol E¢] T =415 Fig.
8(d-fHell =S Si@C, Si@TiO,, SiI@C@TiO, H3taA] &
T 2ol A B 0.5 v olstell] Mkt AS Wk ¢dojo] viEt
wom, o= Bl S g7ko] = A Fashadast
HEg-el ofal AR Zlow AZETH1S].

4.4 B
= AeME B Arlslel /A 399 Aees &
3t %, TBOTE °]43t - A= TiO, & &
Hel g o5 I8 Si@C@Tio, o= B34S Alxs)
2
xel

o

o,
[«
2
©
o
o
ffo
=

7l A e Si@C HEaA 2 =2
SI@QC@TIO, &= = q2nA =7 B A7]8hs 545 A8t
th AlEE Si@C T2 mah APt SRS Al

we ¥ el ko

A dEbst o, o]ef] Tio, & F7H2 " 3 Si@C@Tio, &=
B3k A= 2603.8 mAlgS] 271 8%} 100 AFo] 2ol 4 82.9 %2
ME &% FAES BTN B3 Si@C@Tio,= ¢ =
BE Si@C iAo vlal &4 AolE &+ ¥t Si@Tio,
EotpoAle vl 2§58 wadsglon, 4l IRE Hia
Aol vlEl 3.0 €8] 35 E55olx E P AR 7ol 838 ®gich
olg]dt A2 HE] & A oM AZE Si@C@Tio, &7k
145 B olE ] 55 SR A8d 7 eS g
skt
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<]

#Z A

o] F(ATAA =) 202581 & ST gt A A] A el
3o A% 31 -3(This work was conducted during the research

year of Chungbuk National University in 2025).
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