
Micro-nano energy storage materials

Enhancement in properties of thermal storage materials improves their performance and contributes to

reducing the greenhouse gas emissions. The enhancement can be made in a passive way, which is

cost-effective and hardly requires management. For decades, phase change materials (PCMs) have been used

in many applications for thermal storage, ...

With advancement in technology--nanotechnology, various thermal energy storage (TES) materials have been

invented and modified with promising thermal transport properties. Solid-liquid phase change materials

(PCMs) have been extensively used as TES materials for various energy applications due to their highly

favourable thermal properties.

As the core of electrochemical energy technologies, materials with different microscopic chemical molecular

structure and the physical micro/nano structure have received tremendous interest due to their unique

mechanical/electrical and interfacial properties, which are the keys to realize the efficient and effective energy

conversion and storage.

In response to global energy problems, industrial waste heat storage systems are a useful strategy as important

as clean energy. Slow magnesium oxide hydration rate and incomplete hydration are the main obstacles to the

application of MgO/Mg(OH) 2 to heat storage systems. In this study, porous structures are introduced into

pure magnesium oxide materials ...

Bahari et al. [137] evaluated the impact of nanocomposite energy storage on the performance of a solar dryer.

The energy storage material was made by adding aluminum oxide with a volume fraction of 0.5 wt%, 1 wt%,

and 1.5 wt% in the paraffin. The nano/PCM was poured into the steel tubes to raise the efficiency of the solar

dryer.

These characteristics allow for their integration with conventional energy storage materials, enabling the

fabrication of cellulose composite electrodes with tunable structures and properties. 4. ... In this composite,

cellulose micro/nano-fibers served as the matrix, while MXene nanosheets and AgNWs were employed as

functional additives to ...

Nano-Micro Letters - High-entropy materials represent a new category of high-performance materials, first

proposed in 2004 and extensively investigated by researchers over the past two decades. ... In recent years,

researchers have directed their attention toward electrode materials for energy storage and conversion.

Initially, they focused on ...

A practical and effective approach to increase the energy storage capacity of lithium ion batteries (LIBs) is to

boost their areal capacity. ... [26, 36] Therefore, engineering nano-sized materials with micro-sized structure is
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an effective strategy to design thick electrodes. The morphologies of the thick electrodes were studied using

scanning ...

The theory of obtaining high energy-storage density and efficiency for ceramic capacitors is well known, e.g.

increasing the breakdown electric field and decreasing remanent polarization of dielectric materials. ... This

nano-micro engineering results in a high energy density of 13.5 J cm -3 together with a ... This material design

strategy ...

The traditional energy storage devices with large size, heavy weight and mechanical inflexibility are difficult

to be applied in the high-efficiency and eco-friendly energy conversion system. 33,34 The electrochemical

performances ...

Recently, the applications of micro/nano materials in energy storage and conversion fields, including lithium

batteries, metal-ion batteries, water splitting, photocatalytic reactions, and electrochemical catalysis, have been

widely investigated (Dai L. et al., 2015; ...

In recent years, using micro/nano MOFs as potential materials platforms for designing advanced electrodes

and catalysts to achieve high-density energy storage or high-efficiency energy conversion has become a very

hot research topic [116].

New materials hold the key to advances in energy conversion and storage. Nanoscale materials possess

nanoscale (1-100 nm) structures externally or internally 1; in particular they offer unique properties that are

central for the energy transition in our society from heavily relying on fossil fuels to renewable energy

sources. 2 While realizing there are other ...

This Research Topic seeks the latest research and development of micro/nano materials for efficient energy

storage and conversion. All types of articles, including Original Research articles, Methods, Review, Mini

Review, Perspective, Data Report, and Brief Research Report, are welcome in the following, but are not

limited to, research areas:

So in this paper, a rod-like micro/nano structure was constructed and its effect on the electrochemical energy

storage performance of LMCMs was researched. Initially, the MnO 2 sample resembling a rod was fashioned

through hydrothermal means, with the hydrothermal reaction conditions (temperature and raw material ratio)

regulated. Then, the ...

In modern heat transfer systems, thermal storage not only causes the balance between demand and supply, but

also improves the heat transfer efficiency in these systems. In the present study, a comprehensive review of the

applications of micro- or nano-encapsulated phase change slurries (MPCMs/NPCMs), as well as their effects

on thermal storage and heat ...

Therefore, the design of cost-saving and highly efficient micro/nano materials in the field of energy storage
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and conversion is still very significant. Numerous papers have been reported in this Research Topic, and

herein we introduce the representative advances in the collected papers that discuss how micro/nano materials

work in the area of ...

An overview of recent literature on the micro- and nano-encapsulation of metallic phase-change materials

(PCMs) is presented in this review to facilitate an understanding of the basic knowledge, selection criteria, and

classification of commonly used PCMs for thermal energy storage (TES).

The focus of the special issue will be on the fascinating field of micro/nano energy. This encompasses not

only the application of micro/nanoparticles for enhancing the performance of energy systems, but also the

examination of energy systems at a micro scale, such as micro turbines and micro combustors. The

overarching objective of this special issue ...

The architectural design of electrodes offers new opportunities for next-generation electrochemical energy

storage devices (EESDs) by increasing surface area, thickness, and active materials mass loading while

maintaining good ion diffusion through optimized electrode tortuosity. However, conventional thick

electrodes increase ion diffusion ...

In latent heat energy storage systems, a solid-liquid phase transition process can be nano-engineered to

improve the latent heat of phase change or increase the heat transfer rate in either state. 78, 79 Material

compatibility, thermal stability, and chemical stability of PCM usually determine its life span. 80 Particularly,

it is desirable to ...

Provides special emphasis on the energy storage, propellant and defense applications; Discusses challenges

and future perspectives for the field; Part of the book series: Energy, Environment, and Sustainability

(ENENSU) ... nano-energetic materials, micro and nanofabrication technologies, water remediation using

visible light photocatalysis and ...

In recent decades, the energy crisis and global warming have promoted a growing demand for renewable clean

energy [1, 2, 3].As a clean and sustainable energy resource, hydrogen (H 2) has been hailed as a future fuel

that holds great promise in replacing ever-being-exhausted fossil fuels and aiding the transition to net-zero

emissions [4, 5].Hydrogen is the ...

Dalai et al. have utilized the waste amber-colored glass frit and borosilicate glass to prepare HGMs. Figure

23.2 shows the scanning electron image of HGMs produced from glass feed by flame spraying method (Dalai

et al., 2014b).The doping effect of various metals like magnesium (Mg) (Dalai et al., 2014a), iron (Fe) (Dalai

et al., 2014a), cobalt (Co) (Dalai et al., 2014c), and ...
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