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ABSTRACT

Electrochemical energy storage refers to the storage of energy in terms of electro-
chemical processes, during which electrons move between chemical entities. The 
system of energy storage is widely employed in application range from consumer 
electronic devices to utility-​level storage. Batteries, electrochemical capacitors, 
and fuel cells constitute the main forms of electrochemical energy storage devices. 
These systems have a significant contribution to sustainable energy solutions and 
are characterized by high power, high efficiency in energy storage, and long life. 
The development of electrochemical energy storage aims to have higher energy den-
sity, efficiency, safety, and environmental compatibility. Nanotechnology, artificial 
intelligence and advanced materials will be combined for developing more efficient 
and cost-​efficient energy solutions for the future.
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INTRODUCTION

Electrochemical energy storage devices are of utmost importance in fulfilling 
today's energy needs with effective and efficient power generation and storage 
systems(Wang et al., 2020) . These devices work on the principle of transforming 
chemical energy into electrical energy, which is utilized to power applications. 
Batteries, electrochemical capacitors and fuel cells these are the three common 
types of electrochemical energy storage devices. There is a specific role played by 
each one of these technologies for energy storage and supply, ranging from portable 
devices to at the grid level.

With increasing world energy demands and a heightened demand for sustainable 
solutions, the science of electrochemical energy storage has become a subject of 
research of utmost concern. Advances in materials, design, and efficiency are driv-
ing the field to achieve more effective, cheaper, and cleaner energy storage(Wang 
et al., 2020). The advancement of next-​generation materials such as solid-​state 
electrolytes, graphene-​based electrodes, and bio-​inspired systems is directly im-
pacting the viability and performance of the technologies. This report covers the 
latest advancements in battery energy storage systems, rechargeable batteries, fuel 
cells, and electrochemical capacitors and also predicts future directions which are 
shaping the future of energy storage technology.

Figure 1. Materials for storing electrochemical energy
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