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Sodium-ion batteries (NaIBs) are very promising for large-scale energy storage system due to 

their cost and safety potency. However, challenges remain in the development of suitable 

electrode materials to enable high-power and -energy density, and long lifespan. Several 

vanadium phosphate-based materials have been extensively studied as cathode and anode in 

Na-ion batteries because of their potential stability at V
2+,3+,4+,5+

 oxidation states.
[1]

 The 

fluorophosphates compounds with the general formula Na3V2(PO4)2F3-xOx, have also been 

investigated due to their excellent electrochemical performance. In this work focus was 

dedicated to the synthesis of impurity free Na3Fe0.3V1.7O(PO4)2F2 phase through a facile 

hydrothermal route. The morphology of the materials is analyzed by Scanning Electron 

Microscopy (SEM). The material exhibits a specific reversible capacity of 110 mAhg
-1

 

between 4.5 and 2 V versus Na
+
 /Na, at C/10 rate. The cell exhibits excellent cycling stability 

and rate performances. The interfacial charge transfer resistance (Rct), at the cathode-

electrolyte interface, and ionic diffusivity have been measured as a function of lithium 

concentration. The diffusivity and Rct values are almost constant as a function of sodium 

content except the decrease of diffusivity at the transition between first and second plateaus 

regime. The obtained results indicate that the rate performance of the material is limited by 

interfacial resistance in the submicron scale particle size. The isothermal calorimetery is used 

to investigate the in situ heat generation and thermal stability of Na/Na3Fe0.3V1.7O(PO4)2F2 

during charge/discharge, and the results is quantitatively analyzed.   
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