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Abstract 

Vanadium Redox Flow Batteries (VRFBs) represent a valid and promising energy storage system to support 

the growing of renewable energy sources. Several limits are mandatory to overcome in order to push 

towards a concrete introduction of the technology into the market. The developing of cost-effective 

materials having a high electrocatalytic activity play a fundamental role to enhance the charge-discharge 

current density during the cycles. The aim is reducing the potential losses improving the power density for a 

reduction of stack cost for kW [1-6]. A composite material based on nickel manganite and carbon 

nanofibers (NiMn2O4/CNF) is synthesized by electrospinning method and characterized in a single cell 

configuration to evaluate the electrochemical parameters at very high current density values. An energy 

efficiency (EE) of about 68% with corresponding deep of discharge (DoD) of about 55% at 500 mA/cm2 was 

recorded. A significant power density at very high current density was achieved, 550 mW/cm2 at 500 

mA/cm2. The obtained performance means an enhancement of about 5 times higher, with respect to the 

state of the art. This can be ascribed to the surface morphology and ternary spinel structure properties of 

the synthesized NiMn2O4/CNF [7-9], structural defects and the presence of hydroxyl (OH), carboxyl (COOH) 

and nitrogen functional groups. The remarkable performance represents a strong contribution towards the 

material optimization contributing to the massive introduction of the technology into the market. 
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