SPANISH NATIONAL RESEARCH COUNCIL (CSIC)

New electrodes for calcium batteries

CSIC has developed new active materials for calcium-based secondary (rechargeable) batteries. They
can be used as positive electrodes and enable a cell voltage > 3V coupled to calcium metal negative
electrodes and organic electrolyte solutions.

Industrial partners are being sought to collaborate through a patent license agreement.

An offer for Patent Licensing

New generation batteries

Lithium based secondary batteries are widely used nowadays. They have
cells with a positive and a negative electrode whose active materials are
capable of accepting and releasing lithium ions, as well as an electrolyte
arranged between them and including lithium ions.

Calcium is much more abundant in nature than lithium and bivalent, so that
two electrons are exchanged per each calcium ion. Calcium metal could be
a suitable negative electrode material for rechargeable batteries with high
energy density, provided positive electrodes are developed which enable
high cell voltage. Calcium batteries are underdeveloped due, amongst
others, to the difficulties in such positive electrode materials.

We describe two calcium transition metal oxides which can be used as
active materials of a positive electrodes in a calcium-based secondary
battery Ca;MnO;3;5 and Ca,V,04.

Ca2MnOsss

Main innovations and advantages

Patent Status

* High operation voltage. European patent application filed

. . . suitable of international extension

= High electrochemical capacity.

. L Lo For more information, please

= Low energy barriers for calcium ions migration. tact
contact:

= Stable crystal structures. Alfonso del Rey

» Affordable production, as based on abundant elements on the earth
crust.
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