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The Compositional Material SiO2 - C as Cathode for Lithium
Power Sources

Gumenyak V.V., Myronyuk I.F., ndzyuk V. .

Vasyl Stefanyk Precarpathian National University, van -Frankivsk, Ukraine

The modern achievements in area of inorganic chemistry, which touch the
receipt of materials with the particles of nanometric scale, give a hope, that new
electrode materials for lithium electrochemical power sources with high power
capacity will be created on their basis in the near time. The materials with a
channel or layered structure are most suitable for the intercalation processes of
current formation in such sources. Electrode materials must have high
conductivity, sorption capacity accordingly to the lithium ions, their structure
must provide the rapid transport of lithium to the place of their localization.

The fumed silica has an amorphous structure and can be applied as
electrode material for the lithium power sources. A basic problem for such
application is low conductivity of aerosil (according to data of impedance
spectrometry it makes 0,14 mkOm-1·m-1 for aerosil A-300). Therefore it is
necessary to apply current-conducting additions at forming of electrode mixture.

In order to increase a conductivity of aerosil and give up application of
current-conducting addition at forming of cathode material, we got an electrode
material by gas-phase deposition of two-dimensional graphite layers (graphene)
on the SiO2 particles surface. The content of graphene in composite made
16 ¸ 20 weight %. This material owns greater specific conductivity in
comparison with initial material (49 Ohm-1· -1).

An electrochemical element was formed on the basis of composite got.
Metallic lithium was used as anode, 1 M solution of LiBF4 in -butirolactone
was as electrolyte. Electrochemical introduction of lithium ions was conducted
in the galvanostatic mode at the current density of 40 mkA/sm2. Using
dependence of voltage of element from discharge time, the values of the specific
capacity Csp and the specific energy Esp were calculated. According to the
experimental data, electrochemical element on the basis of SiO2 – C composite
possesses very high specific capacity which makes 3272 mA·h/g. Specific
energy calculated as an area under discharge curve U = f(Csp) makes
6334 W·h/kg.


