
Organic framework materials for energy
storage

What are metal-organic frameworks?

Of particular interest,metal-organic frameworks (MOFs) have emerged as promising platforms to develop

advanced materials for efficient ECS systems. (2,6-8) Compared with conventional materials,MOFs offer

various unique compositional and structural advantages by virtue of the highly ordered and tunable metal

nodes and organic linkers ( Figure 1 ).

 

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.

 

What is a promising application of metal-organic frameworks?

Metal-organic frameworks (MOFs) are a new promising class of materials for a high performance

supercapacitor electrode. Yang,J.,Xiong,P.,Zheng,C.,Qiu,H. &Wei,M. Metal-organic frameworks: a new

promising class of materials for a high performance supercapacitor electrode. J. Mater. Chem. A

2,16640-16644 (2014).

 

What is a covalent organic framework?

Covalent organic frameworks (COFs) are a class of porous crystalline materials based on reticular and

dynamic covalent chemistry. Flexible molecular design strategies,tunable porosity,modifiable frameworks,and

atomically precise structures have made them powerful platforms for developing advanced devices in energy

storage and conversion.

 

Are Metal-organic frameworks (MOFs) conductive?

Although most MOFs are not electronically conductive,framework-localized redox reactions have been

accomplished using conductive additives. Such composites are multifunctional by combining the high-surface

area and chemical tunability of MOFs with the conductivity of polymers and carbon materials.

 

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

While MOFs have shown promise in electrochemical energy storage devices,amorphous MOF materials may

not be the best choice. They excel in electronic applications requiring enhanced flexibility,transparency,and

high charge mobility. Our review highlights strategies for employing MOFs in electrochemical energy storage

devices.

Metal-organic frameworks (MOFs) are attractive candidates to meet the needs of next-generation energy

storage technologies. MOFs are a class of porous materials ...

The metal organic frameworks (MOFs), are porous crystalline hybrid materials fashioned by linkage of the
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metal centers (clusters) and organic linkers (organic ligands), have been recognized as very active research

domain due to their broad range of applications as energy storage and conversion materials, regioselective

chemical refinements, and ...

To further improve their performance, it is essential to develop advanced electrode materials. One group of

materials, porous crystalline ...

Since 1995, layered cobalt-homophonic acid was synthesized and first named as metal-organic framework

material, more than 20 000 MOFs have been reported by the year of 2022, and they have been widely utilized

in ...

Wu, H. Bin &  Lou, X. W. Metal-organic frameworks and their derived materials for electrochemical energy

storage and conversion: promises and challenges. Sci. Adv. 3, 1-17 (2017).

Interest on the efficient energy storage system is also growing looking at the practical applications. Though,

several reviews are available on the synthesis and application of MOF and MOF derived materials, their ...

The most prevailing synthesis methods for MOFs are hydrothermal and solvothermal approaches (Fig. 2) [18],

which have reaction times from several hours to days  a typical solution-based MOFs forming process, a

nanoporous material can be formed through a process of nucleation and spreading, and then multiple

nucleation aggregate with surface ...

In the field of energy storage, the search for superior solutions has led researchers to uncover the extraordinary

potential of a fascinating technology known as supercapacitors (SCs). These remarkable devices, offer various

appealing features that separate them from traditional energy storage methods [258], [259], [260].

Metal-organic frameworks (MOFs), a novel type of porous crystalline materials, have attracted increasing

attention in clean energy applications due to their high surface area, ...

Metal Organic Frameworks and Their Derivatives for Energy Conversion and Storage comprehensively covers

the updated design and synthesis of metal organic frameworks (MOFs) and their derived materials, also

including their applications in electrochemical energy conversion and storage. The book starts with a

systematic description of the rational ...

Electron transport in these materials is the critical parameter to optimize the above properties/functionalities.

... A 2D azine-linked covalent organic framework for gas storage ...

Chen et al. review the recent advances in thermal energy storage by MOF-based composite phase change

materials (PCMs), including pristine MOFs and MOF composites and their derivatives. They offer in-depth

insights ...
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Carbon peaking and carbon neutralization trigger a technical revolution in energy &  environment related

fields. Development of new technologies for gr...

Over the past two decades, the synthesis of covalent organic framework materials has undergone a remarkable

evolution, ... However, the choice of energy storage material should be application-specific, as each material

has its own set of advantages and limitations. In this regard, COFs stand out as particularly promising

candidates, especially ...

Metal-Organic Framework-Based Materials for Energy Conversion and Storage Tianjie Qiu, Zibin Liang,

Wenhan Guo, Hassina Tabassum, Song Gao, and Ruqiang Zou* Cite This: ACS Energy Lett. 2020, 5,

520-532 Read Online ACCESS Metrics &  More Article Recommendations ABSTRACT: Metal-organic

frameworks (MOFs) have emerged as

Metal-organic framework derived hollow materials for electrochemical energy storage. Xing-Chen Xie a,

Ke-Jing Huang * a and Xu Wu * b a College of Chemistry and Chemical Engineering, Xinyang Normal

University, Xinyang ...

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 area, controllable structure and adjustable pore

size, metal-organic framework materials can be used as precursors or templates for composite materials

derived from metal oxides and ...

Two dimensional (2D) conductive metal-organic frameworks (c-MOFs) with intrinsically electrical

conductivity and framework structure have been considered as promising ...

Supercapatteries or hybrid energy storage devices are a promising solution to the energy crisis. An efficient

supercapacitor must show high power and energy density, along ...

In addition to their conventional uses, metal-organic frameworks (MOFs) have recently emerged as an

interesting class of functional materials and precursors of inorganic materials for electrochemical energy

storage and conversion ...

In recent years, organic materials have become increasingly important in the energy-related area, wherein

COFs have demonstrated great potentials as charge storage materials in various energy technologies. [8-10]

COFs are ...

Metal-organic frameworks (MOFs), a novel class of porous crystalline materials, have drawn enormous

attention. Due to the inherent porosity and presence of both metal and organic moieties, MOF-based materials

are ...
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Herein, we have reviewed and stated on the latest update in metal-organic framework for rechargeable

batteries, and supercapacitors. Future prospective and recommendations of metal-organic framework for

modern electrochemical energy storage devices are suggested based on conclusions from the published

literatures and experimental ...

The development of materials that reversibly store high densities of thermal energy is critical to the more

efficient and sustainable utilization of energy. Herein, we investigate metal-organic compounds as a new class

of ...

Covalent organic frameworks (COFs) are a class of porous crystalline materials based on reticular and

dynamic covalent chemistry. Flexible molecular design strategies, tunable porosity, modifiable frameworks,

and ...

1 Introduction Energy, in all of its appearances, is the driving force behind all life on earth and the many

activities that keep it functioning. 1 For decades, the search for efficient, sustainable, and reliable energy

storage devices has been ...

Metal-organic frameworks (MOFs), with their high porosity, multifunctionality, structural diversity, and

controllable chemical composition, can serve as catalysts in electrode materials, regulate interface interactions,

and improve electrochemical redox kinetics, providing new ideas and possibilities for energy storage

materials.

1 Introduction. Aqueous zinc-iodine (Zn-I 2) batteries show promise for large-scale energy storage because of

their long cyclability, environmentally friendly operation, and economical cost. [1-3] Nevertheless, the inferior

...

Metal-organic framework (MOF) composites are considered to be one of the most vital energy storage

materials due to their advantages of high porousness, multifunction, various structures and controllable

chemical compositions, which provide a great possibility to find suitable electrode materials for batteries and

supercapacitors.However, MOF composites are ...

Metal-Organic Framework-Derived Materials for Sodium Energy Storage ... raw material resources, low cost,

and similar electrochemical behavior of elemental sodium compared to lithium. Metal-organic frameworks

(MOFs) have ...

The electrode materials are key components for batteries and supercapacitors, which influence the practical

energy and power density. Metal-organic frameworks possessing unique morphology, high specific surface

area, functional linkers, and metal sites are excellent electrode materials for electrochemical energy storage

devices.
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Covalent organic frameworks (COFs) are designable polymers that have received great research interest and

are regarded as reliable supercapacitor (SC) electrode materials. However, the poor capacitive performance in

pristine form due to their insoluble non-conductive nature is the primary concern that restricts their long term

use for energy storage applications. ...
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