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Abstract Multi-walled carbon nanotube (MWNT)/SnO, nano-composite (MSC) for the anode electrode of a Li-ion battery was
prepared using a homogeneous precipitation method with SnCl, precursors in the presence of MWNT. XRD results indicate that
when annealed in Ar at 400°C, SnsO4(OH), was fully converted to SnO, phases. TEM observations showed that most of the
SnO, nanoparticles were deposited directly on the outside surface of the MWNT. The electrochemical performance of the MSC
electrode showed higher specific capacities than a MWNT and better cycleability than a nano-SnO, electrode. The
electrochemical performance of the MSC electrode improved because the MWNT in the MSC electrode absorbed the mechanical
stress induced from a volume change during alloying and de-alloying reactions with lithium, leading to an increase in the

electrical conductivity of the composite material.
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Fig. 1. The flow chart for the synthesis of MWNT/SnO, nano-
composite by homogeneous precipitation.
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Fig. 2. Representative HR-TEM micrographs showing (a) low-
magnification and (b) high-magnification views.



7Y AR 23k MWNT/SnO, Whr=Egke=A)e] Az 189

(EC)/dimethyl carbonate (DMC)2 1: 12 &3d 3|4
S ARSI 2HE AR Y] F B AP AN
40mA/ge] AHF WEZ 0.1 V-12VE Agdolx
~E 39

3.

Iy

o} 2 JE

31 OM7= & & 24

Fig.2(a)oll #A|Z" CNTY vjA|+ZE Yebd TEMA
Zlolth. ¥ CNTE] 7% 4 mlo]a= mEe] Hol&
7T e, A& oF 10~25 nme 7R 9
Fig2(b)oll CNT2] HR imageS UERJATE AHA|3] A
B 152059 grapheme layer’} #&HE AL L5
AUTE 02X 2 A FAHE CNTE] 49+ MWNT

A= Slstit

A& 712t} Nano-SnO, £ &&Ezo] MWNTY #+<
Al TEH A=eMSCHA=E Az SsiMe T8
o JEfelA] MWNTE] ¢ gt E4ke] Aot} we}
Al A5 ARDAA ] A Zaslth Fig3 o] PDDA,
PEL, PAA, PSSE2] 7AW &A1 FHol w2} MWNTS]
zetad 7S JERNQITE Kim® 2 Li©g A5 Aatol] 9]
3H raw MWNTS] isoelectric point(IEP)= A2 2 A|
Z ol whEt B2 xfol7F YAIRF pH=5~89] = 7}
A AL ek LAuEF O 7 cationic type2] AASAAZS F
7FAl =™ 1EP#e] “453kAl E™, W Z anionic type
o] AHEIAY] A= IEPHS 25O pHHSIOA
negative?t-s 7FAAl Etk. & A3ox= PSSEH= anionic
type®] AHSGAE A& Sledl, ol I vEEA|
Sn""0] 23} chemisorptioniF-8-& =314 Sn0,9] +d 3ot
A4e F=dt7] istelt). AdE PSS7$-ol= sulfonate

)
o

(50,18 7HIT ReEE pH A Fdo Uda
40
SIf o e . e e
7 . -~ -
£ 1 O g
5 2 — .
S 10f
=] L] "
o
g O &
o .
10 . @ MWNT with PDDA
. o MWNT with PEI
20 " W MWNT with PAA
. O MWNT with PSS
- - ]
30 ) h 1 . . - __. - -
-40 1 " 1 M | " 1 M 1 i |.
2 4 3] 8 10 12
pH

Fig. 3. Zeta potential as a function of pH for treated MWNT
with PDDA, PEI, PAA, and PSS.
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Fig. 4. XPS spectra of (a) raw MWNT materials (b) PSS -
treated MWNT.
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Fig. 5. XRD patterns of the SnO,/MWNT nano-composite before
cycling, which were annealed at (a) no-treatment, (b) 110°C, (c)
200°C, (d) 400°C.
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Fig. 6. Representative HR-TEM micrographs of the SnO,/MWNT nano-composite before cycling, (a) as-prepared, annealed at

(b)110°C, (c) 200°C and (d) 400°C.
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Fig. 7. Discharge-charge curves of the various anode materials:
(a) SnO,, (b) MWNT, (c) MSC electrode.
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