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Electrochemical energy storage has attracted much attention due to the common recognition of

sustainable energy development. Transition metal sulfides and post-transition metal sulfides have been

intensively been focused on due to their potential as electrode materials for energy storage applications

in different types of capacitors such as supercapacitors and pseudocapacitors, which have high power

density and long cycle life. Herein, the physicochemical properties of transition and post-transition metal

sulfides, their typical synthesis, structural characterization, and electrochemical energy storage

applications are reviewed. Various perspectives on the design and fabrication of transition and post-

transition metal sulfides-based electrode materials having capacitive applications are discussed. This

review further discusses various strategies to develop transition and/or post-transition metal sulfide

heterostructured electrode-based self-powered photocapacitors with high energy storage efficiencies.

1. Introduction

Solar energy is one of the well-known abundant energy sources
for the development of clean energy technology to meet the
future global energy demand. Its development and the respec-
tive technological enhancement are crucial to address the

emerging environmental problems associated with the current
use of fossil fuels1–3 as the proposed energy conservation/
storage devices shall be cost-effective, and more reliable with
integrated generation of sources and reduced environmental
impacts.4–8 Moreover, an improved energy storage system is
essential for the efficient utilization of solar, hydro, and wind
energies.9–11 Such energy storage devices could be used in
various applications with specic requirements. Parameters
such as energy efficiency, power density, response time, cost
with economic scale, and lifetime determine the most suitable
type of device for an application.12
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