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Overview

Storing electrons in chemical bonds or converting chemical energy to
electrical energy in electrochemical systems requires processes including
electron transfer, ion transfer, breaking and making of atomic bonds, and
solvent reorganization at the interface between electrode and electrolyte. 

Storing electrons in chemical bonds or converting chemical energy to
electrical energy in electrochemical systems requires processes including
electron transfer, ion transfer, breaking and making of atomic bonds, and
solvent reorganization at the interface between electrode and electrolyte. 

An in-depth look into the latest developments of in-situ transmission electron
microscopy (TEM) imaging techniques for probing the interfacial
nanostructures of electrochemical energy storage systems. Selected examples
to highlight the fundamental understanding of atomic-scale and nanoscale. 

Electrochemical energy systems such as batteries, water electrolyzers, and
fuel cells are considered as the promising and sustainable energy storage and
conversion devices due to their high energy densities and zero or negative
carbon dioxide emission. However, their widespread applications are. Why are
interfacial interfaces important in energy storage systems?

These interfacial mechanisms stabilize electrode architectures, enabling
extended cycle life by balancing electrochemical activity with structural
resilience. The integration of such multifunctional interfaces underscores their
pivotal role in advancing robust, long-lasting energy storage systems. 

Can electrode interfaces be controlled in an electrochemical energy storage
system?

The ability to control the electrode interfaces in an electrochemical energy
storage system is essential for achieving the desired electrochemical
performance. However, achieving this ability requires an in-depth
understanding of the detailed interfacial nanostructures of the electrode under
electrochemical operating conditions. 
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What are interfacial processes in electrochemical energy systems?

Interfacial Processes in Electrochemical Energy Systems Electrochemical
energy systems such as batteries, water electrolyzers, and fuel cells are
considered as the promising and sustainable energy storage and conversion
devices due to their high energy densities and zero or negative carbon dioxide
emission. 

How does interfacial storage affect charge transfer kinetics?

Interfacial storage profoundly influences charge transfer kinetics by
decoupling ion and electron transport pathways. In bulk materials, sluggish ion
diffusion often limits rate performance, particularly in intercalation hosts like
graphite or transition metal oxides . 

Are interfacial storage mechanisms effective in advancing next-generation
batteries?

Despite the considerable promise of interfacial storage mechanisms in
advancing next-generation batteries, the field lacks a coherent theoretical
framework and universal design principles to fully harness their potential
across diverse material systems and device architectures. 

Are interfacial Composites a good choice for energy storage?

In contrast to conventional composites constrained by limited interfacial
density, the rational design of composites with interfacial architectures
comparable in scale to their bulk constituents enables a fundamental
transition in energy storage mechanisms from bulk-governed processes to
interface-dominated behavior.
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Interfacial electrochemical energy storage

  

Interfacial processes in
electrochemical energy
systems

Abstract Electrochemical energy systems such as
batteries, water electrolyzers, and fuel cells are
considered as promising and sustainable energy
storage and conversion devices due to their ...

  

Interfacial Storage for Next-
Generation Batteries:
Mechanisms, ...

This review provides a fundamental
understanding of interfacial storage mechanisms
while elucidating their impacts on
electrochemical performance.

  

Electrochemical Energy Storage 

This chapter contains sections titled: Introduction
Basic Terminology in Batteries Present Status of
Electrochemical Batteries Lithium Ion Battery
Post-Li Technologies

  

Electrolyte-Wettability Issues
and Challenges

The electrolyte-wettability of electrode materials
in liquid electrolytes plays a crucial role in
electrochemical energy storage, conversion
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systems, and beyond relied on interface
electrochemical process. ...

  

Probing Interfacial
Nanostructures of
Electrochemical Energy ...

The review concludes by providing a perspective
discussion of future directions of the
development and application of in-situ TEM
techniques in the field of electrochemical ...

  

Modulating Electrochemical
Energy Storage and Multi-
Spectra ...

Small Research Article Modulating
Electrochemical Energy Storage and Multi-
Spectra Defense of MXenes by Interfacial Dual-
Filler Engineering Wenting Chen, Wei Guo, ...

  

NiCo-MOF-74 Nanoparticle
Arrays with Electrolyte-
Enhanced ...

2 ???· This binder-free nanoarray configuration
facilitates strong electrical contact with the
substrate, maximizes the exposure of
electroactive sites, and shortens ion diffusion ...

  

Powered by JH Solar



Page 6/12

Electrochemical interfaces for
chemical and biomolecular ...

The interaction of charged and non-charged
species with electrified interfaces has been a
topic of continuous interest for colloid and
interface science, for areas ranging from ...

  

Interfacial structure design of
MXene-based ...

Additionally, we provide an in-depth discussion
on the relationship between interfacial structure
and electrochemical performance from the
perspectives of energy storage and
electrocatalysis  

  

Interfacial processes in
electrochemical energy ...

Abstract Electrochemical energy systems such as
batteries, water electrolyzers, and fuel cells are
considered as promising and sustainable energy
storage and conversion devices due to their high
energy densities ...

  

Interfacial Structure and
Dynamics for Electrochemical
Energy ...

This special topic is intended to provide a
platform for bringing cutting-edge experimental
and modeling science together in this
interdisciplinary area with the aim of identifying
possible ...
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Interface-engineered
molybdenum disulfide/porous
graphene ...

To enhance the energy storage performance, the
MoS2 nanoarrays with high electrochemical
activity are in-situ coupled on the PGF interface
via C-Mo chemical bonds.

  

Cation-Specific interfacial
behavior in organic
electrolytes for  

With advancements in the basic theory of
electrochemical energy storage and the
development of computational methods such as
molecular dynamics (MD) simulations, it is ...

  

Interfacial structure design of
MXene-based ...

Additionally, we provide an in-depth discussion
on the relationship between interfacial structure
and electrochemical performance from the
perspectives of energy storage and
electrocatalysis mechanisms. ...

  

Interfacial structure design of
MXene-based nanomaterials
for  

Additionally, we provide an in-depth discussion
on the relationship between interfacial structure
and electrochemical performance from the
perspectives of energy storage ...
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Dynamic Electrochemical
Interfaces for Energy
Conversion and Storage

Electrochemical energy conversion and storage
are central to developing future renewable
energy systems. For efficient energy utilization,
both the performance and stability ...

  

Interfacial thermal signature of
electrode/electrolyte
interfaces and  

Abstract This study investigates the interfacial
thermal signature at the electrode/electrolyte
interface and its effect on charge storage
capabilities of electrochemical energy storage ...

  

Unraveling the energy storage
mechanism in ...

The pursuit of energy storage and conversion
systems with higher energy densities continues
to be a focal point in contemporary energy
research. electrochemical capacitors represent
an emerging  

  

Interfacial polymerized
polyaniline/graphite oxide
nanocomposites  

The electrochemical performance of these
electrodes implies that the integration of PANI-
NFs and GO into a single hierarchical
architecture substantially enhances ...
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Extreme environment-
adaptable and ultralong-life
energy storage ...

We have developed a surface/interface-
engineered ANF/MXene film with a robust
tolerance in extreme environments for
electrochemical energy storage. Using DFT
calculation ...

  

Constructing mutual-philic
electrode/non-liquid
electrolyte ...

Electrochemical energy storage devices with
liquid electrolytes commonly offer the benefit of
high conductivity and superior interfacial mutual-
philicity with electrode surface ...

  

Low-temperature electrolytes
for electrochemical energy
storage ...

The optimization of electrochemical energy
storage devices (EES) for low-temperature
conditions is crucial in light of the growing
demand for convenient living in such
environments. Sluggish ...

  

Advanced electrochemical
energy storage and conversion
on

In these fields, the electrochemical energy
storage and conversion are two important and
impressive fields for the fundamental applicative
investigations. This review focuses on the ...
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Energy and fuels from
electrochemical interfaces 

The expansion of renewable energy
technologies, in conjunction with viable energy
conversion and storage concepts, is restricted by
three primary factors: the rules of ...

  

Decoupling electron and ion
storage and the path from
interfacial  

Here the authors discuss a concept of decoupling
electron and ion storage and present their
perspectives of constructing artificial mixed
conductor electrodes to enhance ...

  

Revealing Interfacial Reactions
and Charge Transfer Kinetics
in  

Central to these electrochemical systems is the
electrode-electrolyte interface, where
(electro)chemical surface reactions or
intercalation reactions occur, and its
thermodynamic and ...

  

Probing Interfacial
Nanostructures of
Electrochemical Energy ...

The challenges and future directions of the
development and application of in-situ TEM
techniques in the cutting-edge areas of
electrochemical energy storage research are ...
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Materials Science and Engineering:
B 

Interfacial Behaviors: A Key to Enhanced
PerformanceThe performance, longevity, and
safety of electrochemical energy conversion and
storage devices are heavily ...

  

Electrode material-ionic liquid
coupling for electrochemical
energy storage

The development of efficient, high-energy and
high-power electrochemical energy-storage
devices requires a systems-level holistic
approach, rather than focusing on the ...

  

Interfacial Processes in
Electrochemical Energy
Systems

In this review, we will discuss different interfacial
processes at three representative interfaces,
namely solid-gas, solid-liquid, and solid-solid in
various electrochemical energy systems, and ...

  

Electrochemical Interfaces in
Electrochemical Energy
Storage ...

Some articles are focused on the
characterization and description of the
mechanism of interfacial phenomena and their
impact on the electrochemical performance of ...
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Deciphering interfacial charge
transfer ...

Electrochemical energy conversion and storage
systems have become an integral part towards a
sustainable future, where the goal is to achieve
high energy efficiency for each targeted
application.

  

Dynamic Electrochemical
Interfaces for Energy ...

Electrochemical energy conversion and storage
are central to developing future renewable
energy systems. For efficient energy utilization,
both the performance and stability of
electrochemical systems should be optimized ...

  

Surface and interface
engineering: Graphene-based
freestanding  

Next-generation energy storage methods are
closely related to green recovery in the post-
pandemic period and the future energy
structure. Advanced graphene-based ...
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