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Abstract — In this study, the electrochemical properties of dopamine coated silicon/silicon carbide/carbon(Si/SiC/C)
composite materials were investigated to improve cycle stability and rate performance of silicon-based anode active
material for lithium-ion batteries. After synthesizing CTAB/SiO; using the Stober method, the Si/SiC composites were
prepared through the magnesium thermal reduction method with NaCl as heat absorbent. Then, carbon coated Si/SiC
anode materials were synthesized through polymerization of dopamine. The physical properties of the prepared Si/SiC/C
anode materials were analyzed by SEM, TEM, XRD and BET. Also the electrochemical performance were investigated
by cycle stability, rate performance, cyclic voltammetry and EIS test of lithium-ion batteries in 1 M LiPF, (EC: DEC =
1:1 vol%) electrolyte. The prepared 1-Si/SiC showed a discharge capacity of 633 mAh/g and 1-Si/SiC/C had a discharge
capacity of 877 mAh/g at 0.1 C after 100 cycles. Therefore, it was confirmed that cycle stability was improved through
dopamine coating. In addition, the anode materials were obtain a high capacity of 576 mAh/g at 5 C and a capacity
recovery of 99.9% at 0.1 C/0.1 C.
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2 Aol = Blgol2ulElE] S=AIEA] SiSICIC HEAAIE A%
3lod 2213133t} CTAB/SIOZ #132517] 218l N-Cetyltrimethylammonium
bromide (CTAB, SAMCHUN, 99.0%)%} A 2] 2] -74|Q] Tetraethyl
orthosilicate (TEOS, Sigma Aldrich, 98%), I &H-2(SAMCHUN, 94.5%),
Y H Lo} =(SAMCHUN, 28.0~30.0%)2 AH&-3153 0w, w1 &
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SAMCHUN, 99.0%)& AF-sl3itt.
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Fig. 1. Schematic diagram for synthesis of Si/SiC/C.
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Fig. 2. SEM images of (a) 0.5-CTAB/SiO,, (b) 0.5-Si/SiC, (c) 1-CTAB/SiO,, (d) 1-Si/SiC, (¢) 1.5-CTAB/SiO,, (f) 1.5-Si/SiC, (g) 1-Si/SiC/C and

(h) high magnification SEM image of 1-Si/SiC/C.
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Fig. 3. TEM images of 1-Si/SiC/C.

Table 1. BET surface area and pore diameter of Si/SiC
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Fig. 4. XRD pattern of 1-Si/SiC.

HuEQleh 35402 45 A7) Qs Golofx] Tubql Al
938} 5,6-dihydroxyindole (DHI)7} & A3 & 17, =3}%1 2} DHI @ %7}
RAAEE2 Al o3t Aol 3 A EEE =9, Eivl-
Fli= 9 DHIS T2 &3t f7] LA 1419} DHIS] 2-2/, 4-7', 2-
4"l 2.7 Agtof| 93k o]FA[15] Y pyrrole carboxylic acid (PCA)
[16] & Thekst A ArpEo] B a Qlrh & =Fojx= o]y
Sl g SySice] the A 73 WIR7EA] Etol Tset]
wlel], Si/SiCE o] F= YAk wHel ZHHEH17].

SISIC B3t A% Al 718 CTAB %ol tE 75 54
#A43817] flall, BET #4012 &3l S57d%k njsaw4] 9 7]3 271
Table 16 YERASITE. 0.5, 1, 1.5 - SU/SiCe) H]ZEHAS 7217} 49,0,
93.2, 122.1 m¥go ™, z+7+e] 7] F-2 229, 19.7, 143 nme] A7) &,
CTAB F7}o] Sl wef vt 4L F7kekal 713 A7)+
st o9 & 3RS Fig. 2(b), (d) E (HollA B2 A
A2 P2 B3t A Ak A HQITHI18) AlxH
1-Si/SiCe] AR T2 glal] $lato] XRD ¥4 % Fig. 40l &
ABFATE. 28.4°, 47.3°, 56.1°, 69.1°, 76.3°, 88.0°°14 2] 73t ] F =
AgZo Fo AR, 247} (111), (220), (311), (400), (311), (422)2]
ARFZE oJnlebH, 23° - 5l J 3= g Ayt 932
ok7ko] A& Absle] 93k o7 QbR w3k Sice (111),
(220), 311) A TZE == 1217} 35.5°, 60.1°, 71.8°9|14 1}
ERgTh QA © 2 SicE 1100 C ool A A H= v B o
TolAE 700 T Blwd whe AA 2] 224 Sic7t A =3
=5 ERlsISiT)
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3-2. B2 FCE AE|IEAEIE FHIZ SEAAe| FYIE

Az 5= HEAA A vl wE Afo]E AdeE vlus]

CTAB(g) TEOS (mL) Specific surface area (m”/g) Average pore diameter (nm)
0.5 - Si/SiC 0.16 2 49.0 229
1 -Si/SiC 0.32 2 93.2 19.7
1.5 - Si/SiC 0.48 2 122.1 143
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Fig. 6. Rate performance of (a) Si/SiC and (b) Si/SiC/C.
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