
Hollow structures for energy storage
materials

How can hollow materials be used for energy storage and conversion?

Approaches such as thermal treatments, ion exchange reactions, self-template-directed growth, galvanic

replacement and chemical etching are extensively used to prepared hollow structures MOFs. 31,54-61 These

MOF-derived hollow materials are playing progressive roles in realizing optimal performance in energy

storage and conversion.

 

Why are hollow structures important?

Due to their special structural characteristics,hollow structures grant fascinating physicochemical properties

and widespread applications,especially in electrochemical energy storage and conversion.

 

Are hollow nanostructures energy-related?

Significant efforts have been devoted to the design and synthesis of hollow nanostructures with diverse

compositional and geometric characteristics in the past decade. However,the correlation between their

structure and energy-related performance has not been reviewed thoroughly in the literature.

 

What are hollow multi-shelled structures?

Materials with hollow multi-shelled structures (HoMSs) have drawn extensive attention recently due to their

advantages benefiting from their unique structures, making them promising candidates for energy conversion

and storage applications.

 

What are hollow nanostructures?

Hollow nanostructures have shown great promise for energy storage, conversion, and production technologies.

Significant efforts have been devoted to the design and synthesis of hollow nanostructures with diverse

compositional and geometric characteristics in the past decade.

 

Can MOF-derived hollow materials be used for energy storage?

In this review,we summarize the recent progress in the fabrication of MOF-derived hollow materials and their

applications for energy storage,particularly for lithium-ion batteries,sodium-ion batteries,lithium-Se

batteries,lithium-sulfur batteries and supercapacitors.

Hollow nanostructures are attractive for energy storage and conversion, drug delivery, and catalysis

applications. Although these hollow nanostructures of compounds can be generated through the processes

involving the well-established Kirkendall effect or ion exchange method, a similar process for the synthesis of

the pure-substance one (e.g., Si) remains ...

Intricate hollow structures garner tremendous interest due to their aesthetic beauty, unique structural features,

fascinating physicochemical properties, and widespread applications. Here, the recent advances in the
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controlled synthesis are ...

The development of transition metal phosphides as potential anode materials of sodium-ion batteries has been

substantially hindered by their sluggish kinetics and significant volume change during the

sodiation/desodiation process. In this work, we put forward a rational design strategy to construct a

hollow-structured CoP@C composite to achieve ultrafast and ...

This Review presents a comprehensive overview of the synthesis and energy-related applications of complex

hollow nanostructures, which include hierarchical hollow spheres, hierarchical tubular structures, hollow

polyhedra, and multi-shelled hollow structures, as well as their hybrids with nanocarbon materials. Hollow

nanostructures offer promising potential for ...

Accordingly, a narrow and porous layer of active material expanded on the hollow carbon spheres surface

could raise energy storage and rate capacity. Structure and synthesis of NiS porous nanosheets coated on

N-doped hollow carbon spheres (NHCSs) by well-organized template-assisted route are investigated for SCs [

125 ].

Due to their special structural characteristics, hollow structures grant fascinating physicochemical properties

and widespread applications, especially in electrochemical energy storage and conversion. Recently, the

research of Prussian blue (PB) and its analog (PBA) related nanomaterials has emerge ...

These studies demonstrate that the versatility and superiority of self-templated methods for hollow structured

functional materials have greatly promoted their applications for electrochemical energy storage and

conversion. The rational design and synthesis of hollow structured functional materials are of great

significance as both fundamental challenges in ...

The shortage of fossil fuels and the issue of environmental pollution have drawn more attention towards

sustainable and clean energy. In order to efficiently convert or store clean energy, suitable materials with

excellent performance are highly required. Materials with hollow multi-shelled structures (HoMSs 2019

Inorganic Chemistry Frontiers Review-type Articles

Advanced Materials, one of the world''s most prestigious journals, is the home of choice for best-in-class

materials science for more than 30 years. ... Controlled Synthesis and Applications in Energy Storage and

Conversion. Liang Zhou, ... as well as applications of intricate hollow structures with regard to energy storage

and conversion. The ...

Metal sulfide hollow nanostructures (MSHNs) have received intensive attention as electrode materials for

electrical energy storage (EES) systems due to their unique structural features and rich chemistry. Here, we

summarize recent research progress in the rational design and synthesis of various metal sulfide hollow

micro-/nanostructures with controlled shape, ...
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As for the hollow cavity, it can effectively alleviate the pulverization and dissolution of electrode materials by

accommodating the pronounced volume variation associated with repeated charging/discharging processes.

17,18 These unique structural characteristics make CHMCs promising electrode materials for diverse energy

storage devices, and ...

When applied to electrocatalysis, hollow structures can provide abundant catalytic centers due to their large

specific surface area, and facilitate mass transport due to the porous nanoshell. Given the above advantages,

great effort has been devoted to the design and synthesis of hollow structures for energy conversion and

storage applications.

Advanced Materials, one of the world''s most prestigious journals, is the home of choice for best-in-class

materials science for more than 30 years. ... especially in electrochemical energy storage an... Skip to Article

Content; Skip to Article Information; ... Here, the recent progress in the study of PB- and PBA-based hollow

structures for ...

First, some remarkable examples in the synthesis of hollow structures from PB- and PBA-based materials are

illustrated in terms of the structural architectures, i.e., closed single-shelled hollow structures, open hollow

structures, and complex hollow structures.

Controllable and high-yielding synthesis of ZIF-8 hollow structures for electrochemical energy storage.

Author links open overlay panel Dongbo Yu a b c, Qi Shao a, Jie Wang a, Yong Zhang a b c, Yan Wang a b c,

Jiaqin Liu b c, Jiewu Cui a b c ... the as-synthesized functional materials including hollow ZIF-8 and the

derivatives would be applied ...

In this Review, we aim to provide an updated summary of the research related to hollow micro- and

nanostructures, covering both their synthesis and their applications. After a brief introduction to the definition

and classification of the hollow micro-/nanostructures, we discuss various synthetic strategies that can be

grouped into three major categories, including hard ...

of all living things, hollow structures have endowed materials with outstanding properties in various

appli-cations, such as photocatalysis, drug delivery, energy storage, absorption of electromagnetic waves, and

so on. Hollow structures are sure to bring more surprises in the future. The Emulsion Particulate Strategy

The unique structural features of hollow functional materials bring outstanding electrochemical properties for

both energy storage and electrocatalysis. However, conventional templating methods are normally less

efficient in constructing hollow structures with desirable compositions and architectures.

Hollow nanomaterials with low mass density, higher porosity, and large surface area are quite suitable for

energy storage applications. 68-71 The unique hollow structures can not only shorten the diffusion distance of
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Li + and increase the electrode-electrolyte interface, but also provide additional voids to buffer the commonly

occurring ...

Under the simultaneous action of the distinctive hollow structures and interconnections among the nanosheets,

more intimate contacts between MoSe2 and electrolyte can be achieved, thereby leading to superior

electrochemical properties. Metal selenides have attracted increased attention as promising electrode materials

for electrochemical energy ...

ConspectusThe rational design and synthesis of hollow structured functional materials are of great significance

as both fundamental challenges in materials science and practical solutions for efficient energy utilization in

modern society. The unique structural features of hollow functional materials bring outstanding

electrochemical properties for both energy storage and ...

Stanford Institute for Materials and Energy Sciences, SLAC National Accelerator Laboratory, 2575 Sand Hill

Road, Menlo Park, California 94025, USA. ... Hollow nanostructures have shown great promise for energy

storage, conversion and production ... parameters of the multi-shelled hollow structures including the shape,

shell number, size and ...

The engineering of progressive nanostructures with subtle construction and abundant active sites is a key

factor for the advance of highly efficient energy storage devices. Nanostructured metal chalcogenides confined

in hollow structures possess abundant electroactive sites, more ions and electron pathways, Recent Review

Articles
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