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Electrochemical Behavior of MWCNT-Constraint SnS, Nanostructure as
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Abstract:  Multi-walled carbon nanotube constrained SnS; (SnS;@MWCNT) nanostructure is
successfully realized through a facile 2-step process. Firstly, DC arc-discharge method is applied to
fabricate SN@MWCNT nanoparticles as the precursor that is subsequently converted into
SnS,@MWCNT through low-temperature vulcanization. Various analytical methods, including powder
X-ray diffraction (XRD), transmission electron microscopy (TEM), and Raman spectroscopy, are used to
ascertain the microstructure and morphology of the SnS;@MWCNT nanoparticles. The results show that
the SnS;@MWCNT nanoparticles have a uniform structure of SnS; half-filled MWCNTs with average
thickness of 10 nm and average length of ~400 nm. The electrochemical properties of the as-prepared
SnS;@MWCNT nanoparticles are studied using the nanoparticles as anode materials in Li-ion batteries.
The SnS,@MWCNT electrode presents high initial Coulombic efficiency of 71% and maintains a capacity

Received: January 4, 2017; Revised: March 13, 2017; Published online: March 29, 2017.
*Corresponding author. Email: huanghao@dlut.edu.cn; Tel: +86-0411-84706133.
The project was supported by the National Natural Science Foundation of China (51171033), Science and Technology Supported Plan (Industry Field) of
Changzhou, China (CE20160022), Project of Innovative Talents Introduction and Training of Changzhou, China (CQ20153002) and Fundamental Research
Funds for the Central Universities, China (DUT16LAB03, DUT15LABO05).
HAH B IR (51171033), H Lk ST4ETHRI(CE20160022), M4k A% R Gl A4 51 3ERS & T H (CQ20153002) K Hh L iRy AL Z ARl 35 2 F
SR L T4 2 (DUT16LAB03, DUT15LABO05)% B

© Editorial office of Acta Physico-Chimica Sinica



1198 Acta Phys. -Chim. Sin. 2017

of 703 mAheg™" after 50 cycles. Excellent performance of the batteries benefits from the active
electrochemical reactions of various chemical components, multi-step lithiation/delithiation behaviors, and

the structural constraint from the MWCNTSs.
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Fig.1 TEM images of SnS,@MWCNT nanostructure
(a) TEM observation at the resolution of 500 nm; (b) TEM observation at the resolution of 100 nm;

(c) configuration of multi-walled carbon nanotubes; (d) configuration of SnS,
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Fig.2 Structural characterization of SnS,@MWCNT
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(a) XRD patterns and (b) Raman spectra of SnS;@MWCNT
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Fig4 Electrochemical performance of
SnS,@MWCNT electrode
(a) cycling performance of SnS;@MWCNT and pure SnS; at
300 mA-g '; (b) discharge/charge curves for SnS;@MWCNT at 300
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Fig.7 (a) InitialTEM images of SnS,@MWCNT
nanostructure; (b) After 50 cycles TEM images of

SnS,@MWCNT nanostructure
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V) 77 47 2 % RN FL i A TR B2, $RE v T IS EA
faE . MR, AMEERZEEAEFIR S, &
KW/ T AR R AT R BB, R T R
TR FE R BRI AT N . B BEGNK IR R 4
o) 55 8 S0 HR AR B Akt P RS A2 o S i R
BUEZIK AR 3 T RIFAF 2 oh R, 840 1 AR
ME R, BKTHKHEm. B,
SnS,;@MWOCNT G 2K &5 16 1 1 B - FL it 47 AR b
R R U 0 R AT 5
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