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Abstract 

Viability of room-temperature rechargeable in-situ sodium plated batteries (INPBs) with bare Cu 

current collector foil as anode is reported which operated by sodium plating-stripping on Cu foil 

during each charge-discharge cycle, respectively. Using 1M NaBF4 in tetraglyme electrolyte, an 

Na2Fe2(CN)6//Cu INPB delivered 336 Wh/kg specific energy density with 76 % retention in 100 

cycles.  
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1. Introduction 

New concepts may be needed for sodium based batteries to be competitive with existing 

commercial lithium-ion batteries (LIBs) as current sodium-ion batteries (NIBs) cannot 

compete with LIBs in energy density.[1] One promising concept could be the in-situ 

metal plated battery (IMPB), first conclusively demonstrated by Neudecker et al. for 

lithium storage in a thin-film configuration.[2] In such in-situ lithium plated batteries 

(ILPBs), the anode is composed of only a current collector foil where repeated Li metal 

plating and stripping occurs in-situ during each charge and discharge cycle, respectively. 

The cathode functions in the same manner as it would in traditional LIBs and is composed 

of an appropriate Li containing “active material” (AM) layer coated on a current 

collector.[2] Due to elimination of the anode AM, an efficient IMPB is expected to be 

lighter, smaller and cheaper than a corresponding metal-ion battery for the same cathode 

and electrolyte, as illustrated in the Graphical Abstract. Following this initial report, Liu 

et al.[3] reported another thin-film ILPB and recently, Qian et al. demonstrated the first 

ILPB in a coin-cell configuration, a prerequisite for the commercial feasibility of ILPBs 

in various applications.[4]  
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