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Na-based electrode materials are able to create nearly similar performance to Li-
based ones due to equal (de-)intercalation mechanism1,2. The amount of sodium on
Earth is a low-cost aspect for replacement of lithium in rechargeable batteries.
Aqueous binders as CMC offer a low-cost and environmentally friendly alternative
for non-aqueous binders3.

Having  this  in  mind,  here  we report  on  the  electrochemical  performance of
Na0.45Ni0.22Mn0.66Co0.11O2 (NaNMC) in PVdF and CMC based electrodes developing a
possibility for a low-cost and non-toxic binder in Na-ion batteries. As NaNMC
appears to be water stable, it could be possible to create a cathode material with
a CMC based electrode with a comparable performance of cathode materials with
non-aqueous binders.

We prepared PVdF and CMC based NaNCM electrodes pressed and unpressed,
respectively.  We  performed  structural  and  morphological  characterization  by
using scanning electron microscopy (SEM), energy-dispersive X-ray spectroscopy
(EDX) and X-ray diffraction (XRD). Investigations on electrochemical performance
were carried out by galvanostatic cycling and cycling voltammetry.

Our findings provide new insights into the electrode preparation and show that
the pressing step in case of CMC based electrodes is negligible due to their good
conductivity. Although, the pressed CMC based cathode do not reach capacities
as  high  as  the  pressed  PVdF  based  electrode,  the  reversibility,  Coulombic
efficiency  and  long  term  cycling  behavior  are  satisfying  and  show  that  the
electrode is able to compete against the PVdF based electrode.
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