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Abstract : In this article, we report the fabrication and characterization of CNT/Co;0, nano-
composite for lithium ion batteries. We expected that the composition with CNT is effective
method to compensate for the low electronic conductivity of Co;O, and suppress the stress
from phase transition of Co;0,4 during cycling. CNT/Co;0, nanocomposites were composed of
nano-sized Co;0, particles, which were homogeneously distributed on the surface of CNTs. The
CNT/Co;0, electrode presented higher capacity than commercial graphite, good rate capability
and stable cyclic performance. This implies that the CNT/Co;04 could be a promising anode
material for lithium ion batteries.

Keywords : lithium ion battery, anode, CNT, composite

.M B SHHEAM 1 SE99E W 7L . AER S8

Hoks F U Be UAE A9 & Uk ol

=}
=

=< g
9 A=z

*E-mail: yjpark2006@kyonggi.ac.kr

- 187 -

F olARA = A7 F2 ARREHY & AE 278 o olF 3 ElF olAAE 1
 wERD e Fojg A7) B ookl 8% Al BE 877l EolAn Yk HF of
A5, R A e Tl ol Bus B A §32 A9 A FF, 539 2L
20)th. 1 % B A F2 33

< TREAZE 483k Hol 850 ot F H

==

Hir my 4



188 J. Korean Electrochem. Soc., Vol. 17, No. 3, 2014

4FE TR Y= MZE B g Aol
2= et 18 S5 tgk d ¥
So|th419 Fe,05, CuO, CoO, Co;04 NiO9} 7F
Ho|FEslEEd AuFos w2 §38 7
& SFEAR BAS 0y QohY gy &
FHAolA FHol(phase conversion)’}t @23}
of A HolFE ASlERRS 3502 AR
Aell= AlelE T FA% &7 1A dojd
S ek Azl dEAe] BA] o7 o] 1E&5
Ad(rate capability)e At)H o8 s}, o|g} 7o &
ARE sidshks W F shv= 7REd) dolass Akst
S E3s) ke Aol Ales L itk ojnf) RS
Hol|F<: AslEe] HES AN S B & &
om FHHAl WS Aol (phase conversion)oll
2 2Eg|X(stress)S A3 FE= B (buffer)d &
< 7YY F Uk
E AFo)A= CNT(cabon nano tube)e] ol
Jo]g& AslE 5 IRl Co0.5 H338t AlA A
23 =B E BF olxAE SSEAE HA
E(test)3IAUTE. CNTE Mol &3t w& AE
Z 73 Qe THE EEEA Holg4 alelEe] A
Ho](phase conversion)] LAY El= ~E#H 2 (stress)S
283 F5d £ IS AoE dAEh 53 £ o
FEHOE AEYLS dad] Sl dolus ks

EZ AMEE Co;0.5 "9 vPIME Y A= CNT

= rlo & -z rlo

M

o & 0%

N

¢

o) Ewlel] BAAZT. 2 Apeld AzE CNT/
Co30,4 Wil E 71Ee] 7F2Al &= =4l vlal
Aoz we 898 /NI Y Ao /U
& lom Bisiel] mel bgE Alol2 54 Ag
+ e Aoz Az

2. AEdY

CNT/Co;0, &A= &8 =3 (polydopamine)S
binding agentZ A}g3lo] Az T =aHl
(polydopamine) o] AellA] 7hEs AbslES B35
s} shed] gH o2 &8E F gl THEHUHHD
91 CNT (CM-250, Hanwha nanotech)®} =3}71
(dopamine hydrochloride, Sigma Aldrich)S | 3&
A (buffer solution, pH 8.5, Sigma Aldrich)z} ™|&+
£(CH;0H : buffer=1:1 v/v) Eggujol] E1ksPHA
HESAIZITE, Ad2ollA] X 7HEt vhe & FR79) o
B2 o]&3te] MAAIF e 1 Ax} CNT EH
Z2 =917 (polydopamine) ZHZo] FAHTH o|F
ZY=WIZ (polydopamine layer)©] F4dE CNTS
FLE 2 (Co(NOs),6H,0, Sigma Aldrich)7} EAHE
50 mLY] S/l 307 RESAIZIT o]ojx 02 M

o] NH,OH T&H4& ©]&3le] pHE 1002 953
M O WESAIRL & SRS} ovhE® A F st
90°ClIA 2417Fst ARAIZITE ZAxE AlEE 371
9171 450°ColA 4A17HERt EAEE st CNT/
Co;04 W=EJAE FAAHTE CNTS}F Cos040] H]
&2 [CPEA S Gl IS Az Wi B
+ XRD(Rigaku X-ray diffractometer), transmission
electron microscopy(TEM, JEOL-4010)5-% 53 &
4 s,

=3 AZ A] CNT/Co;04 HFA 9} A=A 71
(super-p), HFIE(SBR:CMC=1:1)E 82:10:
8 wi%o] H&E E9et] &#ElE WE F carbon
foil?loll 25 um FAIZ FHSR] 80°CE 12417F5<t A
Z, AL Axsisdvk. $89¥E CNT/Co,04 H3HA A
=¢] A7|skets B duds S4E flE Ar &
$1712] glove boxollA4] cell(coin 2032)2 AlZ}8F3it)
olw] HUlAFOZE Li metal, AFZE 1M
LIPFg7t 917t ethylene carbonate/dimethyl carbonate
(EC/DMC =1 : 1 vol%y& A&3lit). A4S 23 &
WonAtech (WBCS 3000) charge/discharge system=
ol g3t F7)5}eke B E AAleiith. dada
#2412 AMETEKAF®] Versa STAT3E Al-&-3}o
5mV amplitude®] ACHSHS 0.1 HzollAl 100 KHzS]
frequency H9lollA A7Iste] 2dF4A= =453

3.4

o

o ¥ g

Figure 1(a-dy= AME-El CNTS} #|lZ2¥ CNT/Cos0,
=Bk 9] TEM o|m|A]o]th. CNT/Coy04 YB3t
A= CNT: Co;04 & HIES 223t 7] X8R
AZETE. Cos0,8 Hl&o] 7P w2 A|§E CNT/
Co30y4 -1, ZHT} =& AJZEE CNT/Cos0, -2, 7F3
£ AEE CNT/Coy04 32 WHate] AMgstaat
gtth. Fig. 1(a)elx B vRe} o] A ARMGH
pristine CNT %W vj#3lH 5X$ o|Edo] H&
HA] k3 k. CNT9] 2742 20-30 nm A =o]Th.
9FH CNT/ Co30, YFeE3A= CNT EHol| wA|sk
YegiREo] #2hE ®Fo] kT CNT/Cos0y -
1, CNT/C0;04 -2 AE2] 79 CNT FEHol| wi-§-
A3l Cos047t A4tE O] Efsl € B5E ## &
T AUATE FHASE Co304 o] H]E©O] =2 CNT/
Co30, -39] A= 95 Cos04 YA 53HA A=
EEE T gjRE ONTS B398l o] Fo#]
J= ZoZ vdE) o]e} o] CNT Wl wAl
sl EAtEe] AgE o] = Cos0.0 A5 2l
SAl BAShs 2Ed X (stress) S CNT7F @340
L7 F As Ao=Z ATEHM Co0.8 HE3H

O

bz oy



A73ekE)A), A 174, A 335, 2014 189

Fig. 1. TEM images of (a) pristine CNT; (b) CNT/Co30, -
1; (¢) CNT/Co304 -2; (d) CNT/Co304 -3; (¢) TEM image
of CNT/Co0304 -2. The red square is the area that was
analyzed by TEM-EDS; (f) EDS maps of C, O, and Co.
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Fig. 2. XRD patterns of pristine CNT and CNT/Co;0,
nanocomposites.
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Fig. 3. The discharge capacity of the CNT/Co3;04

nanocomposites at current densities of 200, 400, 800,
1600, and 3200 mA-g 'in voltages range of 0.01-3.0 V.
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Fig. 5. Nyquist plots of the CNT/Co30; electrodes before
electrochemical test.
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posites at current density of 400 mA-g .
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