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Rechargeable Li-ion batteries, offering high power and energy densities, are widely used as 

energy storage devices, especially for mobile applications. However, for large-scale stationary storage 

where the energy and power densities are of less concern, aqueous Na-ion batteries are deemed as a 

potential alternative. They offer attractive properties, such as safety (aqueous vs organic electrolytes) 

and price (Na vs Li as a charge carrier). [1] However, stable, high voltage electrode materials remain a 

bottleneck to fully utilizing and deploying this technology.  
 With a general formula of Na3M2(PO4)3, NASICON-structured materials are exceptional due to 

their unique framework structure providing fast Na-ion transport. They also offer high theoretical 

capacity and operating voltage, however, might suffer from poor cycling performance especially in 

aqueous electrolytes. [2] Na3MnTi(PO4)3 (NMTP) reported by Goodenough et al. [3] and Na3V2(PO4)2F3 

(NVPF) offer high operating voltage, capacity, and stability in organic and water-in-salt electrolytes 

respectively. However, capacity fade is rapid in standard aqueous electrolytes. 

 Here we present a rotating ring-disc electrode (RRDE) study of NMTP & NVPF operation and 

degradation in an aqueous electrolyte solution. A similar study was performed on LiMn2O4 spinel 

electrodes in organic media, showing that degradation occurs either in fully charged or fully discharged 

states. [4] Our results indicate that in an aqueous media only one (Mn(III)/Mn(II)) redox pair is active, 

effectively halving the capacity and that dissolution occurs during a discharge only (~0.7 V vs Ag/AgCl),  

While for NVPF, degradation starts at the oxidation of V3+ and reaches peak during the full charge of the 

material 
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Figure 1. Applied potential on the disc and resulted current on the disc and ring for NMTP (A) and NVPF (B) during RRDE 

experiment  
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