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The rapid growth of the worldwide demand of lithium for batteries (LIBs) can possibly
lead to a shortage of its reserves. Sodium batteries represent a promising alternative since
they enable much higher energy densities than other battery systems, with the exception of
LIBs, and are not limited by sodium availability.

Herein, we present our most recent developments on sodium battery materials.

Intercalation materials based on transition metal containing, layered manganese oxide are
presently under investigation. Initially we focused our activity on Nag45Nip2Cog11Mng¢0-
synthesized in air by a co-precipitation method followed by a thermal treatment and a water-
rinsing step. In conventional, organic solvent-based electrolytes this material performs the
reversible electrochemical redox reaction of Mn*" to Mn®" leading to delivered capacities
above 200 mA h g for several tens of cycles. On continuing our efforts toward more
environmental materials, new Co- and Ni- free materials have been developed , which offers
rather interesting performances.

We are also focusing our interest on anodic materials such as TiO2 and Sn-C composites.
Tin nanoparticles embedded in micron-sized carbonaceous particles, which successfully
prevent the aggregation of tin nanoparticles and buffer the occurring volume strain, show
extremely reversible (de-)alloying processes. Such active material presents lithium-ion
specific capacities of around 440 and 390 mAh g for applied specific currents of 0.1 and
0.2 A g, respectively. In addition, this material appears highly promising as anode material
for sodium-ion batteries, presenting very stable cycling performance and a specific capacity

of more than 180 mAh g™
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