Energy storage using batteries plays a key role for a more sustainable future. However, the demand increase requires better concepts in terms of critical material use and manufacturing processes. Those new concepts should help solving issues of material availability (in particular Li) and of toxic or difficult-to-recycle materials use in electrode manufacturing (e.g. NMP as solvent and PVDF as binder). This study focuses on hard carbons for negative electrodes of Na-ion batteries; electrodes are further manufactured from carbon powders with a water-based process using a biosourced binder, xanthan gum1.

Hard carbons are popular materials as negative electrodes of Na-ion batteries due to possibility of Na+ intercalation into their structure, high tunability of their properties and easy synthesis. However, although those materials were able to obtain high capacities such as 300 mAh/g 2, the capacity quickly drops due to high SEI formation on their high surface areas. Additionally, SEI formation seems to be hindering the micropores making it inaccessible for further Na+ ions. In an earlier study3, carbon xerogels (i.e. micro-mesoporous hard carbons with a controllable pore texture4) with different nodule sizes has been synthesized and it has been understood that the big nodule sized carbon xerogels are performing better as their pores are much less accessible to the electrolyte but they can still store Na+ ions. 

[bookmark: _GoBack]In this study, that follows the first study3, carbon xerogels with 2 µm nodule size were synthesized by pyrolysis of phenolic resins. Following this, CO2 activation has been realized in order to increase the microporosity and those micropores are later closed by Chemical Vapor Deposition (CVD) in order to increase the number of closed pores. Obtained powders are later characterized by their structure, surface chemistry and performance as negative electrodes of Na-ion batteries. Cells that are prepared with activated and coated carbon xerogels were able to show around 300 mAh/g capacity with 88% initial coulombic efficiency. Additionally, further cyclic voltammetry studies with supercapacitor setup conducted in order to understand the relation between external surface area and surface area accessible to the electrolyte. 
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