
Supramolecular energy storage materials

Supramolecular materials have the merits of diverse functional groups, flexible structure, and unique

self-healing properties, which make them of great value in the field of energy storage.

Hydrogen has been promoted as a clean energy source for many years, yet it is still not used in a general way

because it presents storage problems--it takes up a lot more space than gasoline. So ...

Supramolecular energy materials also hold great potential in the design of systems for photovoltaics in which

intermolecular interactions in self-assembled structures, for example, in electron donor and acceptor phases,

maximize charge transport and avoid exciton recombination.

InfoMat is an open access materials science and technology journal covering novel electrical, optical & 

magnetic materials with applications in information technology. ... Supramolecular-mediated ball-in-ball

porous carbon nanospheres for ultrafast energy storage ... A recent theoretical study demonstrated that the

interpore connectivity has a ...

These results highlight the potential of supramolecular crystals as candidates for hydrogen storage 4 and

demonstrate the effectiveness of a controlled catenation strategy in achieving a balance between a high VSA

and GSA as well as robustness for practical applications.

However, metallo-supramolecular polymers (MSPs) represent an intriguing class of latest discovered EC

materials that has garnered significant attention in EC energy storage [38], [39]. Notably, no concise reviews

on MSP-based EC energy storage discuss their structures and EC and energy storage properties in depth.

Energy storage and conversion are vital for addressing global energy challenges, particularly the demand for

clean and sustainable energy. Functional organic materials are gaining interest as efficient candidates for these

systems due to their abundant resources, tunability, low cost, and environmental friendliness. This review is

conducted to address the limitations and challenges ...

One of the long-term objectives of the field described here as supramolecular energy materials is to learn how

to design soft materials containing light-harvesting assemblies and catalysts to generate fuels and useful

chemicals.

Read the latest articles of Energy Storage Materials at ScienceDirect , Elsevier''s leading platform of

peer-reviewed scholarly literature. Skip to main content. ADVERTISEMENT ... Supramolecular

"flame-retardant" electrolyte enables safe and stable cycling of lithium-ion batteries. Xiaoxia Chen,

Shuaishuai Yan, Tianhao Tan, Pan Zhou

Chapter 12: Emerging Supramolecular Strategies towards Energy Materials. Saikat Ghosh, ... energy storage

and photovoltaics. Weak intermolecular forces are used to direct the organization of the supramolecular
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assemblies to construct complex architectures that act as efficient sensitizers by generating long-lived excitons

with excellent charge ...

Cyclodextrins have demonstrated significant promise across multiple facets of battery technology, including

their roles as electrolytes, binders, and electrode materials. Their ...

Recently, supramolecular chemistry has been extensively studied in the preparation of energy storage

materials [22, 23] pramolecular chemistry integrates various molecular modules through rich non-covalent

interactions (van der Waals force, hydrogen bond, electrostatic adsorption and p-p interaction, etc.), to order

construction specific functions and ...

By forming supramolecular complex with PFTP, the compatibility of PMP with commercial carbonate

electrolyte can be remarkably enhanced, leading to a higher solubility ...

Energy Storage Materials. Volume 45, March 2022, Pages 182-190. Supramolecular "flame-retardant"

electrolyte enables safe and stable cycling of lithium-ion batteries. Author links open overlay panel Xiaoxia

Chen a, ... laptops, electric vehicles, airplanes and grid scale energy storage systems, especially when the

higher energy density and ...

Self-assembly is a bioinspired strategy to craft materials for renewable and clean energy technologies. In

plants, the alignment and assembly of the light-harvesting protein machinery in the green leaf optimize the

ability to efficiently convert light from the sun to form chemical bonds. In artificial systems, strategies based

on self-assembly using noncovalent interactions offer the ...

Request PDF | Multilaminate Energy Storage Films from Entropy-Driven Self-Assembled Supramolecular

Nanocomposites | Composite materials comprising polymers and inorganic nanoparticles (NPs ...

Hydrogen, a zero-emission fuel with high gravimetric energy density, is regarded by many as a fuel of the

future. Its low volumetric density, however, necessitates the use of high-pressure storage ...

Energy Storage Materials. Volume 25, March 2020, Pages 756-763. A supramolecular interaction strategy

enabling high-performance all solid state electrolyte of lithium metal batteries. Author links open overlay

panel Qinglei Wang a d, Zili Cui a, Qian Zhou a, Xuehui Shangguan a d, ...

Entropy-driven self-assembly empowers the creation of highly ordered lamellar organic-inorganic

supramolecular nanocomposite films, which display remarkably enhanced performance compared to

unstructu... Abstract Composite materials comprising polymers and inorganic nanoparticles (NPs) are

promising for energy storage applications, though ...

Remarkably, the Ragone plot of COF-BTT-SO 3 H-based electrodes (Figure 3E) showed an outstanding

maximum energy density of 182.5 Wh/kg and power density of 14.8 kW/kg, which are superior to most of the
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previously reported organic cathode materials in Zn 2+ energy storage devices. 12, 48 Supporting Information

S1: Table S4 presents the ...

Self-assembly is a bioinspired strategy to craft materials for renewable and clean energy technologies. In

plants, the alignment and assembly of the light-harvesting protein machinery in the green leaf optimize the

ability to efficiently convert light from the sun to form chemical bonds.

This review focuses on recent advances in supramolecular materials and architectures that are engineered to

possess efficient energy transfer between the self-assembled component in view of new applications in

photonics and electronics.

A range of polyurea (PU)-based polymers are predicted from different structural unit combinations by

machine learning and synthesized two representative polymers with high ...

A lightweight material that adsorbs high volumes of hydrogen could represent a promising new class of

energy storage system. The supramolecular network beats the ''ultimate'' targets set by the US Department of

Energy (DoE) for hydrogen-storage systems in hydrogen fuel cell-powered vehicles. ... able to store over 50g

of hydrogen per litre of ...

Solid-solid phase change materials (SSPCMs) are considered among the most promising candidates for

thermal energy storage and management. However, the application of SSPCMs is consistently hindered by the

canonical trade-off between high TES capacity and mechanical robustness.

The scope and limitations of using supramolecular interactions to control and direct energy transfer processes

in self-assembled materials are discussed with emphasis on recent developments in the ...

Most excitingly, supramolecular materials are supported by a large number of structurally diverse molecules

that can be assembled together in a variety of ways to form functionally diverse materials, which makes

supramolecular materials an important application prospect in the field of energy storage.

functional units at the molecular level through non-covalent bonds to form multifunctional materials.

Supramolecular materials have the merits of diverse functional groups, flexible structure, and unique

self-healing properties, which make them of great value in the field of energy storage. This paper reviews

One of the long-term objectives of the field described here as supramolecular energy materials is to learn how

to design soft materials containing light-harvesting assemblies and catalysts to generate fuels and useful

chemicals. ... 2 Nanotubes for Energy Storage. Lau, Garrett C.; Sather, Nicholas A.; Sai, Hiroaki; Advanced

Functional ...

1 INTRODUCTION. The development of human society is intrinsically linked to the use and advancement of

materials. 1 Historically, the utilization of materials by humans has evolved through three distinct stages:
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natural materials, synthetic polymer materials, and artificially designed functional materials. 2 We have now

entered an era characterized by intelligent ...

Supramolecular materials use self-assembly of molecular components to form complex architectures that may

otherwise be extremely difficult to prepare. One of the fundamental aspects of this approach is that relatively

weak intermolecular forces are used to direct the assembly of the subcomponents.
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