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Abstract : Mesoporous tin oxide (meso-SnO,) with 5 nm mesopore and well-aligned SnO,
nanowire-bundles with 5~7 nm diameters were prepared by template synthesis method. In addition
to meso-SnO,, meso-SnO,/Si0,, which has almost the same structure as meso-SnQO, including
SiO, used as the template were prepared by the modification of template synthesis. X-ray dif-
fraction, N, adsorption-desorption isotherms, transmission electron microscopy observed structures
of meso-SnO, and meso-SnO,/SiO,. Although the meso-SnO,/SiO, showed some positive evi-
dences to suppress the volume change of meso-SnO, through cyclic voltammogram, electrochem-
ical impedance spectroscopy, and voltage profiles during cycling, its cycle life was not improved
highly to address modified structural effects. Thus, further study might be done to control the
nanostructure of meso-Sn0,/SiO, for enhanced cycle performance.
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Scheme 1. Template Synthesis Steps (Step 1) Mesoporous
silica SBA-15 was used as a template. (Step 2) SnO,
nanoparticles were incorporated inside mesopores of
template. (Step 3) Silica template was selectively removed
by hydrofluoric acid to obtain Meso-SnQ,.
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Scheme 2. Suggested Template Synthesis Steps in This
Study (Step 1) Mesoporous silica SBA-15 was used as a
template. (Step 2) SnO, nanoparticles were incorporated
inside mesopores of template. (Step 3) Silica template was
partially removed by hydrofluoric acid to obtain Meso-
Sn0,/Si0,.
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Fig. 1. Low angle X-ray Diffraction Patterns of (A) Meso-
SnO, and (B) Meso-SnO,/SiO,.
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Fig. 2. N, adsorption-desorption isotherms at 77 K and
pore size distribution for Meso-SnO,.
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Fig. 3. High resolution transmission electron microscopy
images for Meso-SnQ,.

Fig. 4. High resolution transmission electron microscopy
images for meso-Sn0,/SiO,.
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Fig. 5. Elemental Analysis Results by TEM-EDX: (A)
Meso-SnO; (B)Meso-Sn0,/SiO,.

Li"+ e + electrolyte — SEI (Li) )
SnO,+ 4Li"+ 4e” — Sn + 2Li,0 2)
Sn+xLi"+xe”—> Li,Sn (0 <x<4.4) €)

AWNA anodic sweepollA] WAE= 0.58 V] peak
S A cathodic sweeps ¥dE Li,Sn F=o] &
=3 He #AFE vt 28y ® ogE
oxidation peak®] 1.30 VoA UEeh}=d], ©] peak
Sno] SnO,Z AFshE]= WS yERdTh WA CV
AFolEo A meso-Sn0,/Si0,9] 7%, Lite =/
=3} 782 YER= 0.15Ve] reduction peak A7)

0.6 -
0.4 1

Current (mA)
e
o N

© o o o
o o AN

'
=Y

0 05 1 15 2 25 3
Voltage (V)

a) meso—SnO2

0.6 -
i I —1st

Current (mA)

-0.8 ]

-1 LI B B LR LB N BN LN LB LN L

0 05 1 15 2 25 3
Voltage (V)

b) meso-SnOz/SiO2

Fig. 6. Cyclic voltammograms of a) Meso-SnO, and b)
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