Korean Chem. Eng. Res., 54(1), 16-21 (2016)
http://dx.doi.org/10.9713/kcer.2016.54.1.16
PISSN 0304-128X, EISSN 2233-9558

CNTE & 7}st Silicon/Carbon ==

x|

EESVLIEPIETESER

N = e

%-_‘.ﬂ'—[ﬂﬁl—ﬂ §}:€51—31‘€51—_‘j]_
BFA ALT FUHE 1

28644 THET
(20159 7€ 79 A,

20154 9-9.] 124 "X%i 2=

20154 99 179 A=)

TTOTE MmTT,

Electrochemical Characteristics of Silicon/Carbon Composites with CNT for Anode Material

Min zy Jung, Ji Yong Park and Jong Dae Lee'

Department of Chemical Engineering, Chungbuk national Univ., 1, Chungdea-ro, Seowon-gu, Cheongju, Chungbuk, 28644, Korea
(Received 7 July 2015; Received in revised form 12 September 2015; accepted 17 September 2015)

o
il

Ae)ze] Pl v 4714
ONT $EE SBA-155 43 F, vkl o

& B3 B AT S, Al

O 2 Silicon/MgOE A|Z=
7¥ste] ghglel= Y-S £l AsIdct. A1ZE Silicon/Carbon/CNT 3 &2
%].;\{j%]—x{e 01_41:-]/\ E]]/\EE E3& CNT 7(47].&01]

of
O}

AEEE /A3 913197 Silicon/Carbon/CNT EHA1 S #7381t} Silicon/Carbon/
a9 ke

L Uo

5} Phenolic resin®} CNTS A
XRD, SEM, BET, EDSE %3l &4
ukE A7)s)st

2 G35 ZARISITE LiPFg (EC:DMC:EMC=1 :1 :1 vol%) HallHellA] Silicon/Carbon/CNT S=1854-S ARE-s}o]

é

o g nFESS

14.5].1/1] KX 01— = 0104]:].

Abstract —

23 TR ONT 3ol Twi% A Wl 1,718 mAh/gO 2 52 &3 LRSIt 519140] Alo]2 45 CNT
A7hegol 57}614“& A=A}, 11 wi%e] CNTE %712t Silicon/Carbon/CNT

O 10
E= e R

] Aol o]F 83%)

Silicon/Carbon/CNT composites as anode materials for lithium-ion batteries were synthesized to overcome

the large volume change during lithium alloying-de alloying process and low electrical conductivity. Silicon/Carbon/CNT
composites were prepared by the fabrication processes including the synthesis of SBA-15, magnesiothermic reduction of
SBA-15 to obtain Si/MgO by ball milling, carbonization of phenolic resin with CNT and HCl etching. The prepared Sil-
icon/Carbon/CNT composites were analysed by XRD, SEM, BET and EDS. In this study, the electrochemical effect of
CNT content to improve the capacity and cycle performance was investigated by charge/discharge, cycle, cyclic vol-
tammetry and impedance tests. The coin cell using Silicon/Carbon/CNT composite (Si:CNT=93:7 in weight) in the elec-
trolyte of LiPF dissolved in organic solvents (EC:DMC:EMC=1:1:1 vol%) has better capacity (1718 mAh/g) than those
of other composition coin cells. The cycle performance of coin cell was improved as CNT content was increased. It is
found that the coin cell (Si:CNT=89:11 in weight) has best capacity retension (83%) after 2nd cycle.
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Fig. 1. Schematic diagram of the synthesis process for Silicon/Carbon/CNT anode.
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Fig. 2. XRD patterns of SBA-1S5, Silicon and Silicon/Carbon/CNT
(11 wt%) composite.
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Fig. 4. Cross section images of (a) Silicon/Carbon/CNT (3 wt%), (b) Silicon/Carbon/CNT (7 wt%) and (c) Silicon/Carbon/CNT (11 wt%) composites.
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Table 2. Specific capacity of Silicon/Carbon/CNT composites

SBA-15  Silicon Silicon/Carbon/CNT

(11 wt%)
Specific surface area (m%/g) 853 197 316
Average pore size (nm) 65.42 38.18 21.70

Fig. 6. EDS mapping image and EDS spectra of Silicon/Carbon/
CNT (11 wt%).
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Fig. 7. TGA curve of Silicon/Carbon/CNT(11%) composite under
air atmosphere.
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Fig. 8. Cycle performances of Silicon/Carbon/CNT composites.
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