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Motivation

Europe’s climate targets require a rapid scale-up of battery storage, yet supply chains face geopolitical risk, critical raw-material
constraints, and price volatility. Sodium-ion batteries (SIBs) may mitigate these challenges by enabling cells based on abundant, low-
cost, locally available resources and potentially more sustainable electrode processing. Achieving these benefits depends on tailored
electrode component engineering to align materials with European feedstocks and leverage existing European industrial assets for
cell and component manufacturing. A cost and raw-material analysis of multiple cell chemistries is performed, energy- and capital-
efficient cathode synthesis routes are developed, and electrochemical coin cell testing is conducted for mitgating these issues.
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Materials & Methods

e Prussian White (Na,_ . Mn[Fe(CN) ], ..) is synthesized and used as a positive electrode
(91 wt-% active material, aqueous and PFAS-free coating, 1.7 mAh/cm?areal loading)
e Coin cells are assembled and cycled from 2.0 to 41V at C/20 with a sodium metal
negative electrode (half cell) or a hard carbon (HC) negative electrode (full cell,
N/P ratio 1.1) at 20 °C using 1M NaPF_ in PC + 5 wt% FEC as electrolyte.

Cathode material Capacity mang Potential (v vs.na+/na) Spec. energy whig Price (s Price (smwn)
LFP (LiFePO,) 160 3.4 544 4.70 8.64
NFM111 (NaNi,,.Fe,..Mn,,.0,) 140 3.2 448 5.28 1.79
NFPP (Na,Fes(PO,)»(P>0,)) 110 31 341 3.05 8.94
NFS (Na,Fe,(SO,),) 110 3.8 418 2.94 7.03
NVP (Na,V,(PO,),) 15 3.4 391 8.39 21.46
Prussian White (Na,Mn[Fe(CN),]) 160 3.4 544 3.10 5.70
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Discussion

Prussian White was identified a promising cathode choice, as it can be produced with the lowest energy input using existing
regional assets and supply chains. Together with NFPP and NFS, it avoids critical raw materials (no Ni/V), while offering the
highest specific energy and thus the lowest projected cost per kWh. Its flat ~3.45 V vs. Na*/Na plateau supports straightforward
integration into established battery system architectures. Cycling and rate tests show stable performance under high load, and
industrially coated electrodes pass bending tests, indicating suitability for wound/cylindrical formats. A PFAS-free, water-based
coating process was successfully implemented. Future work targets increasing energy density in Prussian-white-based cells.
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