
Application prospects of photothermal
conversion energy storage materials

What is solar energy photothermal conversion & storage?

For solar energy photothermal conversion and storage systems, materials not only have efficient photothermal

conversion capabilities, but also provide a place for storage and energy exchange for phase change media,

while avoiding problems such as leakage and poor thermal conductivity during the phase change process.

 

How can photothermal conversion materials solve the solar energy imbalance?

Using photothermal conversion materials to capture solar energy, energy conversion, and then through phase

change materials to store solar energy can effectively solve the imbalance between the use of solar energy in

time and space supply and demand.

 

What is photo-thermal conversion phase-change composite energy storage?

Based on PCMs, photo-thermal conversion phase-change composite energy storage technology has advanced

quickly in recent years and has been applied to solar collector systems, personal thermal management, battery

thermal management, energy-efficient buildings and more. The future research should address:

 

Can solar photothermal conversion & storage be used for water treatment?

SPCS systems have great potentialfor practical water treatment in the future. Developing high-efficiency solar

photothermal conversion and storage (SPCS) technology is significant in solving the imbalance between the

supply and demand of solar energy utilization in time and space.

 

What are photo-thermal conversion materials & PCMs?

They consist of photo-thermal conversion material and PCMs,which can store or release a large amount of

thermal energy during the solid-liquid phase-change process. These materials have great potential for

applications in desalination,heating,construction,and solar energy storage systems.

 

Can photo-transformable materials expand the practical application of photo-thermal conversion phase change

composites?

This paper introduces the research on photo-transformable materials (PCMs) in China and abroad, which can

expand the practical application of PCMs. This paper introduces the research progress of photo-thermal

conversion phase change composites in various fields at home and abroad. This paper gives an outlook on its

future research priorities.

However, the mismatch in energy levels between coupled photochemical storage materials (PSMs) and the

occurrence of side reactions with liquid electrolytes during ...

All-weather, high-efficiency solar photothermal anti-icing/deicing systems are of great importance for solving

the problem of ice accumulation on ...
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These factors hinder the continuous energy conversion of photothermal materials, necessitating collaboration

with storage media. The mismatch between demands and supplies ...

Sub-nanometric materials (SNMs) are an attractive scope in recent years due to their atomic-level size and

unique properties. Among ...

These materials can also impart additional properties, such as electromagnetic shielding, photothermal

conversion, and microwave absorption, making them suitable for ...

High latent heat flexible phase change materials (PCMs) with photothermal conversion ability have great

application potential in the field of advanced thermal management ...

Download Citation | On Feb 1, 2025, Rongjun Wei and others published Bioinspired wood-based composite

phase change materials for efficient photothermal conversion and energy storage | ...

Photothermal superhydrophobic surfaces with micro/nano-structured morphologies have emerged as

promising candidates for anti-icing and deicing applications ...

Phase change materials (PCMs) have attracted significant attention in thermal management due to their ability

to store and release large amounts of heat during phase ...

PTCPCESMs can facilitate the conversion and storage of solar energy and can overcome the limitations of

structural stability, thermal conductivity, light absorption capacity, ...

Photothermal catalysis integrates the strengths of photocatalytic and thermochemical processes and has gained

significant attention in driving ...

Their multifunctionality and efficiency offer broad application prospects in new energy technologies,

construction, aviation, personal thermal ...

Photothermal anti-/de-icing materials (PA/DIMs) have attracted significant attention due to their potential in

addressing surface ice formation. To date, improved durability ...

MXene is one of the fast-growing family of 2D materials that exhibits remarkable physiochemical properties

that cater numerous applications in the field of energy and storage.

First, this work reviews the anti-icing mechanisms and defects of superhydrophobic materials. Second, various

photothermal materials are introduced according ...
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In summary, PTPCMs have broad application prospects and important social and economic benefits, playing a

crucial role in solar energy utilization, energy ...

Based on the research progress and achievements of photothermal conversion materials and devices in the

fields of seawater desalination and photothermal ...

Abstract The problem of solar intermittency can be effectively addressed by solar-to-thermal energy storage

using phase change materials (PCMs). Nevertheless, intricate ...

Graphene is one of the most attractive materials due to its unique features, including high aspect ratio,

excellent mechanical, thermal, and optical features. Especially, ...

Under such circumstance, an approach to apply photoactive molecules to the field of photothermal conversion,

so-called photoactive chemical heat storage (PCHS), sheds ...

Photothermal phase change energy storage materials show immense potential in the fields of solar energy and

thermal management, particularly in addressing the intermittency issues of ...

The utilization of solar-driven interfacial evaporation technology is highly important in addressing the energy

crisis and water scarcity, primarily because of its affordability and ...

Flexible, nanoparticle-free, industrially adaptable waterborne polyurethane (WPU) foams with light-to-thermal

energy conversion and latent ...

Photothermal conversion (PC) materials are crucial for effectively acquiring and converting solar energy. At

present, various PC materials have shown considerable potential, ...

In recent years, solar energy has been widely used in the applications of photoelectric and photothermal

conversion. Photoelectric conversion mainly converts solar ...

To capture thermal energy for effective use, convert solar energy to electrical or thermal energy, and store

waste heat for a specific use, phase change material (PCM) may be ...

However, the mismatch in energy levels between coupled photochemical storage materials (PSMs) and the

occurrence of side reactions ...

It is important to mention that apart from energy storage, the successful conversion of carbon-based natural

resources into graphene materials through laser ...

This work provides a comprehensive analysis of BMX-CPCM for advanced energy storage systems and
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conversion applications, which will inspire and guide the scientific ...

This review provides new perspectives on lignin-based photothermal materials, emphasizing their molecular

structure for efficient energy conversion. It summarizes ...

Through such applications, it is also considered that energy storage can be multi-beneficial to both utilities and

their customers in terms of (i) improved efficiency of operation of ...

Phase change materials (PCM) are effective materials for thermal energy storage with a wide range of

application prospects. However, their inherent low thermal and electrical conductivity ...

This review explores photothermal catalysis, classifying it into light-driven thermocatalysis, thermally

enhanced photocatalysis, and photo ...
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