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Overview

This review comprehensively examines current advances in solar evaporator
components, evaluating photothermal materials and substrates against key
selection criteria: thermal conductivity, stability under harsh conditions,
scalability, and compatibility. In general, solar energy can be harnessed and
converted into various kinds of energy, including electricity, fuels and thermal
energy, through photovoltaic, photochemical and photothermal processes,
respectively. Among these technologies, photothermal conversion is a direct
conversion process that. Herein, we present a sustainable strategy for
converting autumn-fallen plane tree leaves into a photothermal material
(AC-800) via KOH activation at 800 °C. AC-800 exhibits 91% broadband
absorption (250–2500 nm). A light-absorbing layer fabricated by vacuum
filtration was used for SSG tests. Under. This review comprehensively
examines current advances in solar evaporator components, evaluating
photothermal materials and substrates against key selection criteria: thermal
conductivity, stability under harsh conditions, scalability, and compatibility.
We analyze diverse substrate materials. Photothermal Materials and
Membranes for Solar-Driven Water Treatment provides a comprehensive
understanding of the chemistry of different photothermal materials,
mechanistic pathways for light-to-heat energy conversion, design, and
development of various 3D evaporation systems configurations, and. 
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Photothermal solar container materials

  

Sustainable Biomass-Derived
Photothermal Material for Solar  

Herein, we present a sustainable strategy for
converting autumn-fallen plane tree leaves into a
photothermal material (AC-800) via KOH
activation at 800 °C. AC-800 exhibits 91%
broadband ...

  

Blackbody-cavity ideal absorbers for
solar energy harvesting

We conceptually present blackbody-cavity solar
absorber designs with nearly ideal spectrally
selective properties, capable of being
manufactured at scale.

  

A review on container geometry and
orientations of phase change  

PCM container geometry and orientations are
practical passive heat transfer enhancement
techniques in the long-term compared to adding
nanoparticles and attaching fins. This review ...

  

Photothermal Mineral-Based
Composite Phase Change Materials
for ...

Abstract Solar energy, the most promising
renewable energy, suffers from intermittency
and discontinuity. Phase change material
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(PCM)-based energy storage technology can
mitigate this ...

  

Photothermal Materials and
Membranes for Solar-Driven Water
...

Photothermal Materials and Membranes for Solar-
Driven Water Treatment provides a
comprehensive understanding of the chemistry
of different photothermal materials, mechanistic
pathways for light-to ...

  

An overview of photothermal
materials for solar-driven interfacial

Enhancing the performance of solar energy
evaporation and minimizing material degradation
during application can be achieved through the
design of novel photothermal materials. ...

  

Research progress of solar thermal
evaporation materials and systems

This paper mainly summarized the development
trend of carbon-based materials, metal
materials, semiconductor materials and efficient
photothermal conversion technology in solar
thermal ...
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Photothermal materials for efficient
solar powered steam generation

Abstract Solar powered steam generation is an
emerging area in the field of energy harvest and
sustainable technologies. The nano-structured
photothermal materials are able to harvest
energy ...

  

Polyurethane and fiber

Photothermal materials exhibit significant
potential for marine applications, yet their
efficiency and durability require enhancement.
This study presents a dual-layer photothermal
device ...

  

Materials for photothermal solar
energy conversion

Commencally or potentially available selective
and non-selective absorber surfaces for solar
heat collectors are reviewed and the state-of-the-
art of solar collector corrosion processes is
outlined. The ...

  

Cost Effective Photothermal
Materials Selection for Direct Solar-
Driven  

Materials hierarchy for solar-driven applications,
from noble materials to natural materials, with
arrows indicating the balance between cost,
performance, and abundance.
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Solar-driven photothermal
nanostructured materials designs
and  

This review aims to afford researchers with a
better understanding of the photothermal effect
and provide a guide for the rational design and
development of highly efficient photothermal
materials in ...

  

An overview of photothermal
materials for solar-driven interfacial

The main focus of this paper is to present a
thorough review of the main categories and
principles of action for photothermal materials,
as well as the structural design of salt-resistant
...

  

Navigating Solar Thermal
Desalination: A Comprehensive
Review of  

Global water scarcity, intensified by climate
change and population growth, necessitates
sustainable freshwater solutions. Solar thermal
desalination offers promise due to its energy ...

  

Photothermal Phase Change Energy
Storage Materials: A ...

To meet the demands of the global energy
transition, photothermal phase change energy
storage materials have emerged as an
innovative solution. These materials, utilizing
various photothermal ...
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Photothermal Nanomaterials: A
Powerful Light-to-Heat ...

The proper material selection and rational
structural design for improving the photothermal
performance are then discussed. We also provide
a representative overview of the ...

  

Photothermal materials for efficient
solar powered steam generation

Solar powered steam generation is an emerging
area in the field of energy harvest and
sustainable technologies. The nano-structured
photothermal materials are able to harvest
energy ...

  

Photothermal materials: A key
platform enabling highly efficient
water  

The applications of a series of representative
photothermal materials for solar-steam
generation are introduced and summarized in
detail to reflect the state-of-the-art for solar
evaporation.

  

A review on photothermal material
and its usage in the development of

Photothermal materials that act as solar
absorbers and the substrate that acts as the
thermal-insulating and water-transporting
material are key elements in the water
purification process, ...
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Comprehensive evaluation of the
photothermal conversion ...

Therefore, photothermal direct conversion-
energy storage technology is a promising option
to improve solar energy utilization capabilities,
and can directly store solar energy in
thermochemical ...

  

A flexible photothermal device
based on silver nanoparticle-
integrated  

Clean water can be generated by harnessing
solar energy and utilizing available water
resources. Materials for solar photothermal
energy conversion are highly sought after for a
range of ...

  

Nanostructured Photothermal
Materials for Environmental and ...

Recently, various environmental and energy
applications based on nanostructured
photothermal materials stimulated the re-
examination of the interfacial solar energy
conversion process.

  

Navigating Solar Thermal
Desalination: A Comprehensive
Review of  

This review comprehensively examines current
advances in solar evaporator components,
evaluating photothermal materials and
substrates against key selection criteria: thermal
conductivity, ...
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Principles and applications of
photothermal catalysis 

It is pivotal to improving the photothermal
catalytic conversion by exploring efficient
photothermal catalysts with intense broadband
solar energy absorption and high efficiency of
solar-to ...

  

Recent advances and perspectives
in solar photothermal conversion ...

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
...
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