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How do photothermal materials optimize solar energy utilization?

To optimize solar energy utilization,photothermal materials are engineered to maximize incident solar
radiation absorption,while minimizing losses due to transmission and reflection. Furthermore,these materials
are designed to convert absorbed photon energy into thermal energy efficiently.

What are the applications of photothermal materials?

Explore the broad spectrum of applications for photothermal materials, including their transformative rolesin
photothermal catalysis, sterilization and therapy, desalination, and the generation of electric energy through
photothermal conversion.

What is photothermal phase change energy storage?

To meet the demands of the global energy transition,photothermal phase change energy storage materials have
emerged as an innovative solution. These materias,utilizing various photothermal conversion carriers,can
passively store energy and respond to changes in light exposure,thereby enhancing the efficiency of energy
systems.

How to improve thermal management in photothermal conversion systems?

Effective thermal management is essentia in enhancing the efficiency of phototherma conversion
systems,which convert solar energy into thermal energy. Herewe discuss strategies to improve thermal
management by focusing on insulation,heat transfer mechanisms,and materials selection.

What are photothermal conversions of solar energy?

Then, the state-of-the-art progress for photothermal conversions of solar energy is introduced in detail, mainly
including photothermal water evaporation and desalination, photothermal catalysis, photothermal electric
power generation, photothermal bacterial killing, photothermal sensors, and photothermal deicing.

Can photothermal materials revolutionize information storage?

Looking ahead,the potential applications of photothermal materials extend beyond their current mainstream
uses. These materials,responsive to light-induced temperature changes,are poised to revolutionize sectors like
sensing and actuation,as well as information storage.

To meet the requirement of multipurpose applications in infrared thermal camouflage and solar photothermal
energy storage, we have developed a series of multifunctional composite films based on polyurethane (PU) as
a flexible matrix and double-layered phase-change microcapsules as an additive. The double-layered
microcapsules were first constructed ...

The composite photothermal PCM has robust full-spectrum absorption and highly efficient photothermal
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conversion capability, realizing both thermal energy storage and photothermal conversion, and it will be
expected to have a promising future in the field of solar energy storage and conversion, and human thermal

therapy.

The development of advanced multifunctional phase change materials (PCMs) for solar energy harvesting and
storage is an important alternative to conventional energy sources. Herein, a novel flexible superhydrophobic
therma energy storage (FSTES) coating without fluoride is prepared by spraying mesoporous C@SiO 2
nanotubes (NTs) supporting materials, ...

A large amount of energy consumption has become the bottleneck for the large-scale application of
methanol-hydrogen energy systems. Using sunlight to drive MSR isan ...

All-weather, high-efficiency solar photothermal anti-icing/deicing systems are of great importance for solving
the problem of ice accumulation on outdoor equipment surfaces. In this study, a phototherma phase change
material with a micro-porous structure (MP@PPCM) is prepared via salt-template and melt-blending methods.
Owing to the synergistic effect of the ...

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 transitions. However, their widespread application is
restricted by |leakage issues. Encapsulating PCMs within polymeric microcapsules is a promising strategy to
prevent leakage and increase ...

Thermal energy storage (TES) is essential for solar thermal energy systems [7].Photothermal materials can
effectively absorb solar energy and convert it into heat energy [8], which has become a research hotspot.Phase
change materials (PCM) with high energy density and heat absorption and release efficiency [9], have been
widely used in many fieldsas...

Carbon-intercalated halloysite-based aerogel efficiently encapsulating phase change materials with excellent
photothermal conversion and energy storage. Author ... PCMs with excellent performance to improve the
efficiency of photothermal conversion is the key to large-scale application of solar energy experiments. ...
Download: Download video ...

The investigation of photothermal materials with broadband absorption is beneficial for the utilization of
renewable solar energy, while the engineering of materials with ...

The high-energy photons from the solar spectrum can be absorbed by the upper MOST layer, and
photochemically convert norbornadiene to quadricyclane, storing solar energy in the form of ...

To upscae photothermal catalysis technology, two key components are required: efficient and stable
photothermal catalysts that are scalable and precise for high-throughput processes, and development of green
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and cost-effective technological processes that minimize energy loss [23].To achieve these objectives,
researchers have been utilizing materials ...

Schematic diagram of graphene-based photothermal therapy application. Download: Download high-resimage
(691KB) Download: Download full-size image; ... and zirconium carbide co-modified melamine
sponge/paraffin wax composites as new form-stable phase change materials for photothermal energy
conversion and storage. Appl Therm Eng, ...

Download Citation | Photothermal Energy-Storage Capsule with Sustainable Evaporation for Efficient
Anti-/Deicing | The inhibition of ice accumulation on surfacesis of great importancein ...

ZIF-67@M Xene structure synergistically improve heat storage and photothermal conversion of phase change
material. Author links open overlay panel Yilin Liu al, Dajun Luo b 1, Yong Deng a, ... it has been widely
used in solar energy conversion, storage, application integration [10], [11], [12]. For example, Yang et al. [13]
prepared flexible ...

All forms of energy follow the law of conservation of energy, by which they can be neither created nor
destroyed. Light-to-heat conversion as a traditional yet constantly evolving means of converting light into
thermal energy has been of enduring appeal to researchers and the public. With the continuous development of
advanced nanotechnologies, avariety of ...

The photothermal properties and energy storage of microcapsules and coated fabrics were studied by an
infrared therma imager (FOTRIC 220S). The outdoor photothermal properties and energy storage of the
coated fabric were studied by the FLIR E8 thermal camera and Xiaomi 13 mobile phone shooting.

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 solar power. Their
multifunctionality and efficiency offer broad application prospects in new energy technologies, construction,
aviation, personal thermal ...

Combining large solar reserves with energy storage technology can increase the utilization of renewable
energy and broaden the application of microencapsulated phase change materials (MEPCMS) in the field of
solar energy.

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 solar power ...

Phase change materials (PCMs) are considered one of the most promising energy storage methods owing to

their beneficial effects on a larger latent heat, smaller volume change, and easier controlling than other
materials. PCMs are widely used in solar energy heating, industrial waste heat utilization, energy conservation
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in the construction industry, and ...

To evauate the photothermal energy-storage performance of the PU/MePCM composite films, an
experimental setup was designed as shown in Fig. S6. ... Microencapsulated phase change n-octadecane with
high heat storage for application in building energy conservation. Appl. Energy, 329 (2023), Article 120284,
10.1016/j.apenergy.2022.120284.

Explore the broad spectrum of applications for photothermal materials, including their transformative rolesin
photothermal catalysis, sterilization and therapy, desalination, and ...

Solar energy is a high-priority clean energy alternative to fossil fuels in the current energy landscape, and the
acquisition, storage, and utilization of solar energy have long been the subject of research [[1], [2], [3],
[4]].The development of new materials has facilitated the technique for utilizing solar energy [5], such as
phase change materials (PCMs), which have ...

The photothermal conversion efficiency (g) is calculated as the ratio of the latent heat-storage energy to the
solar irradiation energy throughout the phase-change process as follows [10]: (4) g (%) =mDH mMA PD t
&#215; 100 where m is the mass of the samples, D H m is the melting enthalpy of the samples, D t is the time
for the sampleto ...

In fact, researchers are very familiar with the photothermal effect of sunlight, such as in the application of
solar water heaters. In addition, there are photothermal power generation and photothermal energy storage
device design (Figure 1 C). 14, 17, 18 Particularly, intensive attempts and strategies have been devoted to
realizing photothermal industrialization.
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