
Latest research progress in energy
storage

Thermal energy storage based on phase change materials (PCMs) can improve the efficiency of energy

utilization by eliminating the mismatch between energy supply and demand. It has become a hot research

topic in recent years, especially for cold thermal energy storage (CTES), such as free cooling of buildings,

food transportation, electronic cooling, ...

Elemental sulfur, as a cathode material for lithium-sulfur batteries, has the advantages of high theoretical

capacity (1675 mA h g -1) and high energy density (2600 Wh kg -1), showing a potential 3-5 times energy

density compared with commercial LIBs, as well as natural abundance, environmental-friendly features, and a

low cost.Therefore, Li-S batteries ...

DOI: 10.1016/S1872-5805(23)60725-5 REVIEW Research progress on freestanding carbon-based anodes for

sodium energy storage Zhi-dong Hou1,&#226;EUR, Yu-yang Gao1,&#226;EUR, Yu Zhang2,*, Jian-gan

Wang1,* 1State Key Laboratory of Solidification Processing, Center for Nano Energy Materials, School of

Materials Science and Engineering, Northwestern ...

As a traffic pollution of environmental pollution, the research and development of new energy vehicles has

become the goal of scientists. Therefore, among many green clean energy sources, ... Research progress of

TiFe-based hydrogen storage alloys. J Iron Steel Res Int, 29 (2022), pp. 537-551.

To better promote the development of lead-free dielectric capacitors with high energy-storage density and

efficiency, we comprehensively review the latest research progress on the application to energy storage of

several representative lead-free dielectric materials, including ceramics (ferroelectrics-relaxor

ferroelectrics-antiferroelectrics), glass-ceramics, thin and thick ...

The concept of seasonal thermal energy storage (STES), which uses the excess heat collected in summer to

make up for the lack of heating in winter, is also known as long-term thermal storage [4]. Seasonal thermal

energy storage was proposed in the United States in the 1960s, and research projects were carried out in the

1970s.

China is committed to the targets of achieving peak CO2 emissions around 2030 and realizing carbon

neutrality around 2060. To realize carbon neutrality, people are seeking to replace fossil fuel with renewable

energy. Thermal energy storage is the key to overcoming the intermittence and fluctuation of renewable

energy utilization. In this paper, the relation between ...

For electrochemical energy storage devices, the electrode material is the key factor to determine their charge

storage capacity. Research shows that the traditional powder electrode with active material coating is high in

production cost, low in utilization rate of the active material, has short service life and other defects. 4

Therefore, the key to develop ...
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Even though each thermal energy source has its specific context, TES is a critical function that enables energy

conservation across all main thermal energy sources [5]  Europe, it has been predicted that over 1.4 &#215; 10

15 Wh/year can be stored, and 4 &#215; 10 11 kg of CO 2 releases are prevented in buildings and

manufacturing areas by extensive usage of heat and ...

Investing in research and development for better energy storage technologies is essential to reduce our reliance

on fossil fuels, reduce emissions, and create a more resilient energy system. Energy storage technologies will

be crucial in building a safe energy future if the correct investments are made.

Solid-state hydrogen storage technology has emerged as a disruptive solution to the "last mile" challenge in

large-scale hydrogen energy applications, garnering significant global research attention. This paper

systematically reviews the Chinese research progress in solid-state hydrogen storage material systems,

thermodynamic mechanisms, and system integration. It ...

Thermal energy storage technology is an effective method to improve the efficiency of energy utilization and

alleviate the incoordination between energy supply and demand in time, space and intensity [5].Thermal

energy can be stored in the form of sensible heat storage [6], [7], latent heat storage [8] and chemical reaction

storage [9], [10].Phase change ...

In recent years, the development of energy storage devices has received much attention due to the increasing

demand for renewable energy. Supercapacitors (SCs) have attracted considerable attention among various

energy storage devices due to their high specific capacity, high power density, long cycle life, economic

efficiency, environmental friendliness, ...

Electrostatic capacitors are among the most important components in electrical equipment and electronic

devices, and they have received increasing attention over the last two decades, especially in the fields of new

energy vehicles (NEVs), advanced propulsion weapons, renewable energy storage, high-voltage transmission,

and medical defibrillators, as shown in ...

By synthesizing the latest research and developments, the paper presents an up-to-date and forward-looking

perspective on the potential of hydrogen energy storage in the ongoing global energy transition. Furthermore,

emphasizes the importance of public perception and education in facilitating the successful adoption of

hydrogen energy storage.

This article reviews three types of SCs: electrochemical double-layer capacitors (EDLCs), pseudocapacitors,

and hybrid supercapacitors, their respective development, energy storage mechanisms, and the latest research

progress in material preparation and modification.

This article provides a comprehensive summary of the latest research progress in nano-enhanced PCMs.
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Although researchers are focusing on preparing phase change energy storage materials with better

performance, there are still some issues that need to be addressed. The low thermal conductivity of organic

PCMs limits their practical applications.

For energy-related applications such as solar cells, catalysts, thermo-electrics, lithium-ion batteries,

graphene-based materials, supercapacitors, and hydrogen storage systems, nanostructured materials have been

extensively studied because of their advantages of high surface to volume ratios, favorable tran

However, there are several challenges associated with energy storage technologies that need to be addressed

for widespread adoption and improved performance. Many energy storage technologies, especially advanced

ones like lithium-ion batteries, can be expensive to manufacture and deploy.
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title={Research progress, trends and prospects of big data technology for new energy power and energy
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The latest research progress on closed pore hard carbon for sodium-ion batteries. ... New energy is the primary

driving force for addressing a series of challenges in energy development. The advancement of

high-performance energy storage devices stands as a key factor in promoting the growth of the new energy

industry. Lithium-ion batteries ...

As the demand for flexible wearable electronic devices increases, the development of light, thin and flexible

high-performance energy-storage devices to power them is a research priority. This review highlights the latest

research advances in flexible wearable supercapacitors, covering functional classifications such as

stretchability, permeability, self ...

It enhances our understanding, from a macro perspective, of the development and evolution patterns of

different specific energy storage technologies, predicts potential technological breakthroughs and innovations

in the future, and provides more comprehensive and detailed basis for stakeholders in their technological

innovation strategies.

In conclusion, we reviewed the origin of ferroelectricity and summarized the latest research progress about

novel FE materials used for energy harvesting, storage, and conversion. From the typical perovskite oxides,

one can see that the polarization-related phenomenon has conspicuously extended to HOIPs, 2D vdW-layered

materials, metals, ionic ...

Thus, this review systematically outlines and compares the latest research progress of MOF-based materials

involving pure MOFs, MOF derivatives and MOF composites for SCs, aiming to seek the optimal cases as

electrode materials . Meanwhile, the behind energy storage mechanisms in SCs are discussed to inspire new
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ideas for the design of novel ...

Research progress on ship power systems integrated with new energy sources: A review ... needs to be

installed between the input of the grid-connected inverter and the energy storage unit to change operation

modes. If battery banks are full of electricity, the excess electricity can be used to supply the main grid via a

grid-connected inverter ...

Energy storage is not a new technology. The earliest gravity-based pumped storage system was developed in

Switzerland in 1907 and has since been widely applied globally. However, from an industry perspective,

energy storage is still in its early stages of development.

This paper provides a comprehensive review of the research progress, current state-of-the-art, and future

research directions of energy storage systems. With the widespread adoption of renewable energy sources such

as wind and solar power, the discourse around energy storage is primarily focused on three main aspects:

battery storage technology, ...

According to the latest research progress of energy storage connected to electrified railway, this paper will

start with the key issues of energy storage medium selection. Then, comprehensive power quality

compensation methods and control strategies of system will be elaborated. After that, relevant research and

practical engineering ...
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