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Overview

What is a metal-organic framework (MOF)?

Metal–organic frameworks (MOFs) have emerged as desirable cross-functional
platforms for electrochemical and photochemical energy conversion and
storage (ECS) systems owing to their highly ordered and tunable compositions
and structures. 

Are metal-organic frameworks the future of energy storage?

Metal-organic frameworks (MOFs) have the potential to rival or even surpass
traditional energy storage materials. However, realizing the full potential of
MOFs for energy storage with competitive performance at industrially relevant
scales requires a unified approach from electrochemists and synthetic and
material chemists. 

Should amorphous MOF materials be used in electrochemical energy storage
devices?

Thus, amorphous MOF materials may fill a new niche in electronic applications
where enhanced flexibility, transparency, and high charge mobility are
priorities. Our review has highlighted some of the most promising strategies
for employing MOFs in electrochemical energy storage devices. 

Why are MOFs important for energy storage?

As the needs of each energy storage device are different, this synthetic
versatility of MOFs provides a method to optimize materials properties to
combat inherent electrochemical limitations. Porosity, a defining characteristic
of MOFs, is also highly important for guest/ion storage and transport. 

Can MOF-based materials be used in energy storage and conversion?

Indeed, opportunities and challenges coexist. There is still a long way to go
before MOF-based materials achieve real practical applications in energy
storage and conversion. With continuous research efforts, MOF-based
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materials have achieved so far immense advances in structural design and
their applications, which are truly inspiring. 

Can MOF derivatives be used in energy storage and conversion applications?

In addition to pristine MOFs, MOF derivatives such as porous carbons and
nanostructured metal oxides can also exhibit promising performances in
energy storage and conversion applications.
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What is MOF electrochemical energy storage

Nucleation and growth of MOF-
based composite materials ...

Jul 1, 2025 · In summary, this study not
only elucidates the nucleation
mechanism-guided preparation methods
of MOF-based materials but also
uncovers their underlying mechanisms ...

Get Started 

Role of metal-organic
frameworks (MOFs) in ...

Feb 4, 2025 · MOFs can improve the
performance of electrolytes, anodes, and
cathodes in energy storage devices such
as lithium-ion batteries due to their ...

Get Started 

Metal/covalent-organic
frameworks for ...

Many renewable energy technologies,
especially batteries and supercapacitors,
require effective electrode materials for
energy storage and conversion. For ...

Get Started 
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What is mof electrochemical
energy storage 

Therefore, it is a good electrochemical
energy storage device. c-MOF can
provide a large number of active centers
and has excellent pseudo-capacitance.
Bao and his colleagues combined ...

Get Started 

Metal-organic framework
functionalization and design ...

Jul 26, 2019 · Metal-organic frameworks
(MOFs) are attractive candidates to meet
the needs of next-generation energy
storage technologies. MOFs are a class
of porous materials 

Get Started 

2D Metal-Organic Frameworks
for ...

Sep 16, 2022 · This clear mechanism
provided feasible guideline for the
synthesis of high-performance 2D MOF-
based cathode materials, manifesting
the ...

Get Started 

MOF derived metal oxide
composites and their
applications in energy storage
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Feb 15, 2023 · Metal-organic framework
(MOF) materials are a new kind of porous
crystalline materials assembled by metal
ions and organic ligands. Due to their
high specific surface ...

Get Started 

Metal-Organic Framework-
Based Materials for ...

Jan 8, 2020 · Metal-organic frameworks
(MOFs) have emerged as desirable cross-
functional platforms for electrochemical
and photochemical energy ...

Get Started 

Metal/covalent-organic
frameworks for ...

MOFs are consisted of transition metal
ions or metal-oxo clusters defined as
secondary building unit (SBU) 36 and
organic ligands with coordinative ...

Get Started 

Journal of Energy Storage 

Nov 30, 2023 · The review begins with
an overview of MOFs and MOF-derived
materials for energy storage
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applications, followed by the
construction of MOF-derived metal
oxides and ...

Get Started 

Metal organic frameworks for
energy storage and conversion

Jan 1, 2016 · In conclusion, MOFs and
MOF-derived nanomaterials show great
potential in the field of energy storage
and conversion due to their unique
properties. Nonetheless, there are ...

Get Started 

Identifying MOFs for
electrochemical energy
storage via ...

Apr 3, 2025 · Electrochemical energy
storage (EES) systems demand electrode
materials with high power density,
energy density, and long cycle life. Metal-
organic frameworks (MOFs) are ...

Get Started 

Metal-Organic Frameworks
(MOFs) and MOF ...

Nov 17, 2018 · To deal with this issue,
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researchers have developed
electrochemical and photoelectric
energy storage and conversion systems,
...

Get Started 

Metal-Organic Framework
Supercapacitors: Challenges
and ...

Supercapacitors offer superior energy
storage capabilities than traditional
capacitors, making them useful for
applications such as electric vehicles and
rapid large-scale energy storage. ...

Get Started 

What 

These findings indicate that Co-V-MOF is
a promising candidate for energy
storage applications, contributing to
advancements in the electrochemical
energy storage field. To enhance the ...

Get Started 

MOF and MOF-derived
composites for flexible energy
storage ...
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Dec 1, 2024 · Regarding single MOF
materials, Dai et al. studied the impact
of 3D MOF bulks and 2D MOF nanosheets
on micro-electrochemical energy storage
devices [61]. Their findings ...

Get Started 

Recent Electrochemical
Applications of ...

Aug 18, 2020 · In this review, we
describe the recent uses of MOFs and
their composites for use in
electrochemical sensing,
electrocatalysis, and ...

Get Started 

Recent advances in metal-
organic frameworks:
Synthesis, ...

Dec 1, 2023 · Xu's group proposed a
facile one-pot hydrothermal method to
synthesize a Co3 O 4 nanotube@MOF
composite (Co 3 O 4@Co-MOF) under
high alkaline conditions, which can ...

Get Started 

Electrodeposition of porous
metal-organic frameworks for
...
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Aug 10, 2024 · Metal-organic frameworks
(MOFs) are promising charge storage
materials due to their high surface area,
tunable pore size, and chemical
diversity, but reliable and easy ...

Get Started 

Metal-Organic Frameworks for
Energy Applications

Jan 12, 2017 · Various MOFs, MOF
composites, and MOF derivatives play
important roles in photo- and
electrochemical energy storage and
conversion, in terms of storing gas
molecules, ...

Get Started 

Metal-organic-framework-
based materials as platforms
for energy  

Jan 11, 2024 · Metal-organic framework
(MOF)-based materials, including pristine
MOFs, MOF composites, and MOF
derivatives, have become a research
focus in energy storage and ...

Get Started 

Freestanding Metal-Organic
Frameworks and ...
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Apr 21, 2022 · Metal-organic frameworks
(MOFs) have recently emerged as ideal
electrode materials and precursors for
electrochemical energy storage and ...

Get Started 

Metal-organic frameworks and
their composites: Design, ...

Sep 15, 2024 · Moreover, considering the
varied energy-storage mechanisms
inherent to SCs, a systematic review of
the design and synthesis of MOFs and
their corresponding roles in SC ...

Get Started 

Innovative MOF materials for a
sustainable future: Tackling
energy ...

Mar 1, 2025 · When MOFs are applied as
electrode materials, they are mainly
utilized to obtain MOF composites, MOF-
derived materials, and modified MOF-
derived materials. This ...

Get Started 

Covalent organic frameworks:
From materials ...

Covalent organic frameworks (COFs),
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with large surface area, tunable porosity,
and lightweight, have gained increasing
attention in the electrochemical ...

Get Started 

Metal-organic frameworks and
their derived ...

In addition to their conventional uses,
metal-organic frameworks (MOFs) have
recently emerged as an interesting class
of functional materials and ...

Get Started 

Etching MOF nanomaterials:
Precise synthesis and
electrochemical  

Oct 15, 2024 · Their electrochemical
applications are highlighted, including
the electrocatalysis, sensing, and
electrochemical energy storage, such as
metal ion batteries, air batteries, ...

Get Started 

Applications of metal-organic
framework-derived N, P, S ...

Sep 1, 2022 · Herein, the latest
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progresses in MOF-derived N, P, S-doped
materials for energy storage and
conversion, including electrocatalytic
water splitting, fuel cells,
supercapacitors ...

Get Started 

Functional metal-organic
frameworks derived ...

Oct 28, 2024 · So, this review provides
an in-depth analysis of pure MOFs and
MOF derived composites (MOF
composites and MOF derived porous
carbon) ...

Get Started 

Metal-organic frameworks for
fast electrochemical energy
storage  

Apr 13, 2023 · Metal-organic frameworks
(MOFs) have the potential to rival or
even surpass traditional energy storage
materials. However, realizing the full
potential of MOFs for energy ...

Get Started 

MOFs for Electrochemical
Energy Conversion ...

Jan 30, 2023 · MOF derivatives have
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been demonstrated to be performant in
SIBs for sodium storage, for example
reducing the Na adsorption energy by ...

Get Started 

Metal-Organic Frameworks
(MOFs) and MOF ...

Nov 17, 2018 · Abstract As modern
society develops, the need for clean
energy becomes increasingly important
on a global scale. Because of this, the ...

Get Started 

MOF-Based Electrocatalysts:
An Overview from ...

Feb 18, 2025 · The electrocatalytic
technique, as an efficient energy storage
and conversion technology, has
attracted significant attention to address
energy ...

Get Started 
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