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The cyclic voltametry of nanodispersed tin dioxide

Mandzyuk V.I., Myroniuk L.F., Chelyadyn V.L.
Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine

The possibility of application of that or other material as an electrode
(first of all, anode) for lithium power sources depends on many factors, one of
which is its ability to accept and return the lithium ions in the process of
discharge and charge. In a recent year the attention of researchers is
concentrated on the application of tin dioxide for the indicated aims [1,2], which
is called to replace graphite used in industrial production of power sources.

For research of tin dioxide the materials got at different technological
conditions were chosen: standards 1 and 2 — liquid-phase method, standard 3 —
gas-phase method.

For identification of electrochemical processes, which take place in the
Li| IM LiBF4 (GBL) | SnO, system at its cycling, cyclic voltamograms were got

I, mAlg (figure). At the first cycle on the

] discharge branch of all materials a
peak at potential 0.83; 0.78 and
0.63 V is identified, which it is
possible to ascribe to forming of
Li,O phase according to reaction:
SnO, +4Li" +4e” —> Sn+2Li,0.
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—-—standard 1 Metallic tin interacts with the

| —=»—standard 2 eq . . . .
5004 . standard 3 lithium ions with formation of
T e e e e e e Li,Sn intermetallic compounds at
EV lower potentials in accordance to

reaction:
Sn+xLi"+xe” < Li Sn.

It is significant that there is enough large area at the first discharge cycle
in the voltage range of 2.9 + 1.7 V, which it is possible to ascribe to forming of
solid electrolyte interface on the surface of electrode material.

This work has been funded by the CRDF/USAID (UKX 2-9200-1F-08) and
the Ministry of Education and Science of Ukraine (M/130-2009).

1. KimlJ.Y., King D.E., Kumta P.N., Blobgren G.E. Chemical synthesis of tin
oxide-based materials for Li-ion battery anodes influence of process
parameters on the electrochemical behaviour // The Journal of
Electrochemical Society. —2000. — V.147. — P. 4411-4420.

2.  Park M.-S., Wang G.-X., Kang Y.-M., Wexler D., Dou S.-X., Liu H.-K.
Preparation and electrochemical properties of SnO, nanowires for
application in lithium-ion batteries / Angew. Chem. Ed. — 2007. — V.46. —
P. 750-753.

Fig. CV-curves for SnO, at first cycle.
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