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Paraffins are useful as phase change materials (PCMs) for thermal energy storage (TES) via their melting

transition, T mpt.Paraffins with T mpt between 30 and 60 &#176;C have particular utility in improving the

efficiency of solar energy capture systems and for thermal buffering of electronics and batteries. However,

there remain critical knowledge gaps ...

Global energy problems are becoming increasingly serious and it is socially important to improve energy

efficiency in all areas. In the materials sector, for example, a large number of thermal energy storage materials

are being integrated into different application scenarios such as smart city systems, conservatories and some

passive buildings.

The Hydrogen and Fuel Cell Technologies Office''s (HFTO''s) applied materials-based hydrogen storage

technology research, development, and demonstration (RD& D) activities focus on developing materials and

systems that have the ...

The research on phase change materials (PCMs) for thermal energy storage systems has been gaining

momentum in a quest to identify better materials with low-cost, ease of availability, improved thermal and

chemical stabilities and eco-friendly nature. The present article comprehensively reviews the novel PCMs and

their synthesis and characterization techniques ...

1 INTRODUCTION. Hydrogen energy has emerged as a significant contender in the pursuit of clean and

sustainable fuel sources. With the increasing concerns about climate change and the depletion of fossil fuel

reserves, hydrogen offers a promising alternative that can address these challenges. 1, 2 As an abundant

element and a versatile energy carrier, hydrogen has the ...

Redox flow batteries (RFBs) represent a promising modality for electrical energy storage. In these systems,

energy is stored via paired redox reactions of molecules on opposite sides of an electrochemical cell.

Supercapacitors for energy storage applications: Materials, devices and future directions: A comprehensive

review. Author links open overlay panel Ahmed Shuja a, ... as it directly relates the physical and material

properties to the device''s capacitance. For this equation, the electrode surface area is A, ...

Although the large latent heat of pure PCMs enables the storage of thermal energy, the cooling capacity and

storage efficiency are limited by the relatively low thermal conductivity (~1 W/(m ? K)) when compared to

metals (~100 W/(m ? K)). 8, 9 To achieve both high energy density and cooling capacity, PCMs having both

high latent heat and high thermal ...
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Since graphene was first experimentally isolated in 2004, many other two-dimensional (2D) materials

(including nanosheet-like structures), such as transition metal oxides, dichalcogenides, and ...

With a growing world population, an increasing standard of living in many developing countries, a limited

supply of fossil fuels, and its adverse effect on the environment, the need for clean and sustainable energy has

never been greater. Hydrogen, the simplest and most abundant element in the universe, has the potential to

meet this energy need if ...

This article provides an overview of electrical energy-storage materials, systems, and technologies with

emphasis on electrochemical storage. ... LiAlH 4, NaAlH 4); and physical storage by sorbents including

metal-organic frameworks, nanostructured carbon- and boron-based materials, and clathrates. 15 Oxidizing

hydrogen in fuel cells or ...

The diverse and tunable surface and bulk chemistry of MXenes affords valuable and distinctive properties,

which can be useful across many components of energy storage devices. MXenes offer diverse ...

TiO 2 is one of the most investigated materials due to its abundance, lack of toxicity, high faradaic

capacitance, and high chemical and physical stability; however, its potential use in energy storage devices is

constrained by its high internal resistance and weak van der Waals interaction between the particles. Carbon

nanotubes are especially ...

The need for efficient and sustainable energy storage systems is becoming increasingly crucial as the world

transitions toward renewable energy sources. However, traditional energy storage systems have limitations,

such as high costs, limited durability, and low efficiency. Therefore, new and innovative materials and

technologies, such as aerogels (highly ...

LHS materials are known as PCMs due to their property of releasing or absorbing energy with a change in

physical state. The energy storage density increases and hence the volume is ... Cabeza, C.F. Phase change

materials and thermal ...

Phase change material (PCM)-based thermal energy storage significantly affects emerging applications, with

recent advancements in enhancing heat capacity and cooling power. This perspective by Yang et al. discusses

PCM thermal energy storage progress, outlines research challenges and new opportunities, and proposes a

roadmap for the research ...
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