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Lithium-ion battery (LIB) has been used in various mobile devices. From now on, it is expected that LIBs
become widely used as APU (Auxiliary Power Unit) for cars and airplanes. Thus, LIBs would require more high
lithium storage capacity in future. In this paper, SnO, with large theoretical capacity was explained. This active
material has a problem of poor cyclability. In general, the volume change is moderated by utilizing smaller and more
uniform particles for active materials. SnO, nanoparticles by microwave heating is ultrafine. The sizes of primary
particles were estimated to be around 5 nm by transmission electron microscopy and X-ray diffraction. The SnO,
nanoparticles worked as a rechargeable electrode material, and the initial capacity (cut-off voltage: 0.01 V) was 1670
mAh/g. Cyclic voltammetry, X-ray diffraction, and micro-Raman studies elucidated that lithium insertion-deinsertion
reaction on the 1st cycle was caused by both redox and alloying-dealloying reactions of Sn, whereas the redox ability
of the SnO, nanoparticles was gradually lost during charge-discharge repetition.

Keywords: Lithium battery, Microwave synthesis, SnO, nanoparticle, Conversion reaction, Alloying-dealloying
reaction.
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Fig.2 Schematic of the mechanism of the intercalation reaction
and the conversion reaction
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Fig.3 Conceptual diagram of lithium insertion of uniform or
nonuniform electrodes.
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Fig.4 The advantage of microwave heating.
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Fig.5 The color of the solution (a) before and (b) after
microwave irradiation for 5 min.

Fig.6
nanoparticles (a) on a microgrid and (b) on the edge of a porous
microgrid.

TEM images of the microwave-synthesized SnO,
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Fig.7 XRD patterns of (a) the SnO, nanoparticles and (b) the
commercial SnO, product.
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Fig.8 Nitrogen adsorption-desorption isotherms of the SnO,
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Fig.9 Lithium insertion-deinsertion curves of the microwave
synthesized SnO, nanoparticles over the 50 cycles; voltage:
3.0-0.01V, and current rate: 0.8 mA cm™. The open circles (o)
represent the measurement points of the XRD and Raman
analyses at different voltages: (a) open circuit voltage, (b) 0.9,
(c) 0.3, (d) 0.01, (e) 0.3, (f) 0.9, and (g) 3.0V during the 1st
cycle, and (h) 3.0Vat the 50th cycle.
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Fig.10 Cycling performance of the SnO, nanoparticles

synthesized by microwave heating and by conventional method.
The closed symbols show lithium insertion capacities, and the
open symbols present lithium deinsertion capacities.
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Fig.11 dQ/dV plots of the microwave-synthesized SnO,
nanoparticles for the 1st, 2nd and the 50th cycle.
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Fig.12 Cyclic voltammograms of the microwave- synthesized

SnO, nanoparticles for the 1st cycle and the 50th cycle.
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Fig.13 Ex situ XRD patterns of the SnO, nanoparticle
electrodes at different voltages during the Ist cycle and at the
end of 50th cycle. All electrodes were exposed to air before the
measurements.
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Fig.14 Ex situ micro-Raman spectra of the SnO, nanoparticle
electrodes at different voltages during the 1st cycle and at the
end of 50th cycle. All electrodes were exposed to air before the
measurements.
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