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AIMS AND SCOPE or INTRODUCTION or Description

The rapid advancement of Internet of Things (IoT) technologies and software engineering
has significantly transformed research and development in materials for electrochemical
energy applications. Modern electrochemical energy systems, including fuel cells, batteries,
supercapacitors, and hydrogen technologies, increasingly depend on advanced materials
whose performance, stability, and efficiency can be enhanced through intelligent monitoring
and software-driven optimization. IoT enables real-time sensing, diagnostics, and control of
material behavior under operating conditions, while software frameworks support modeling,
simulation, and data-driven design of next-generation electrochemical materials. This
convergence enables the development of smart, adaptive, and high-performance energy
systems that integrate material innovation with digital intelligence.

Despite these advances, several challenges remain in bridging electrochemical materials with
IoT and software technologies. Understanding material degradation, interfacial phenomena,
and long-term durability requires continuous monitoring and advanced analytics. The
integration of sensors within electrochemical materials and systems introduces complexity
in data acquisition, system interoperability, and reliability. Furthermore, the development of
predictive models for material performance, lifecycle analysis, and system optimization
requires the application of machine learning, digital twins, and high-performance computing.
Addressing these challenges demands interdisciplinary approaches that combine materials
science, electrochemistry, embedded systems, and intelligent software architectures.

We invite researchers, industry practitioners, and academicians to submit original
contributions focusing on innovative materials for electrochemical energy applications
supported by IoT and software technologies. Submissions may include theoretical studies,
experimental investigations, computational modeling, or industrial case studies. This
initiative aims to foster collaboration and accelerate the development of intelligent, efficient,
and sustainable electrochemical energy materials and systems.



LIST OF TOPICS:

1.
2.

IoT-enabled monitoring of material performance in fuel cells and biofuel cells
Software-assisted design and optimization of electrode and electrolyte materials for
batteries

Data-driven analysis of degradation mechanisms in advanced primary and secondary
batteries

Intelligent control and monitoring of materials in electrochemical supercapacitors
IoT-based systems for hydrogen production materials and catalyst performance
tracking

Machine learning approaches for electrochemical materials discovery and
characterization

Embedded sensing and software systems in bio electro chemical materials
IoT-assisted electrochemical nanomaterials synthesis and characterization

Smart sensors and biosensors based on advanced electrochemical materials

. Software modeling and simulation of photoelectrochemical materials and processes
. Predictive maintenance and durability analysis of electrochemical materials using

IoT data

. Digital twin frameworks for electrochemical material behavior and system

integration
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