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<div class="df_gntext">How do photothermal materials store solar energy?

Under solar radiation,photothermal materials capture photons and convert light energy into heat,which raises
the temperature of the PCM. Once the temperature exceeds the phase transition temperaturethe PCM
undergoes a phase change and stores thermal energy in the form of latent heat,thus achieving the storage of
solar energy [63,64].

<div class="df _gntext">Can photothermal materials be used in solar-steam generation?

Different categories of photothermal materials are introduced. Mechanisms of light to heat energy conversion
over photothermal materials are presented. Applications of photothermal materials in solar-steam generation
were reviewed. Future perspectives in the fields of solar-thermal energy conversions and applications are
discussed.

<div class="df gntext">Does a composite photothermal structure with energy storage improve water
evaporation and desalination?

Herein,we proposed a composite photothermal structure with energy storage (CPSES) to achieve efficient
water evaporation,energy storagelrelease,and effective thermal management for continuous seawater
desalination in the intermittent sunlight.

<div class="df_gntext">How important are photothermal materialsin solar energy systems?

In photothermal conversion systems,photothermal materials are typically the most critical and indispensable
component,playing a decisive role in the overall system efficiency. However,the poor light absorption ability
of PCMs and most minerals hinders their application in solar energy systems.

<div class="df_gntext">How can photothermal materials harness solar energy?

To fully harness solar energy,combining photothermal materials with mineral-based PCMsis an effective
approach. Under solar radiation,photothermal materials capture photons and convert light energy into
heat,which raises the temperature of the PCM.

<div class="df _gntext">What are the applications of photothermal materials?

The investigation of photothermal materials with broadband absorption is beneficial for the utilization of
renewable solar energy,while the engineering of materials with efficient heat generation abilities can be widely
useful in various fields,including water evaporation,(6,7) photothermal catalysis,(8,9) and biomedicine.
(10,11)

In a pioneering move, lignite samples have been directly utilized as materials for photothermal conversion
applications, along with a description of their geochemical features, such as ...

Based on this, we designed a multi-stage solar still and developed a monitoring system applicable to the
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multi-stage solar still architecture to facilitate real-time monitoring of the interna ...

Burgos et al. [25] conducted extensive research on the photothermal performance of water-based Au
nanofluid, and they not only verified the superior photothermal performance of Au ...

Colored wide-bandgap semiconductor oxides with abundant mid-gap states have long been regarded as
promising visible light responsive photocatalysts. However, their catalytic activities are hampered by ...

Herein, we proposed a composite photothermal structure with energy storage (CPSES) to achieve efficient
water evaporation, energy storage/release, and effective thermal management for ...

Interfacial photothermal solar evaporation (IPSE) is a process that uses direct solar heating to generate water
vapour. Research in this process has grown explosively in the past decade and claims about its ...

The device consisted of a glass container, a solar simulator, and an electronic balance, which were used to
contain water, provide alight source, and record water evaporation, respectively.

A solid photothermal reservoir is designed to implement solar-steam generation in the absence of bulk water.
The photothermal reservoir is composed of awater absorbing core encapsulated by a ...

Solar-driven interfacial evaporation offers a promising solution to global water scarcity. Recent advancements
have improved its efficiency by focusing solar energy on hydrophobic ...

Although our group and a few other researchers have reported the fabrication of self-healing photothermal
membranes for solar-driven water evaporation, these membranes can only heal ...

A water splitting system capable of operating stably using contaminated water sources for decentralized H2
production would be a more practical approach towards solar H2 ...

Abstract Through solar-driven evaporators, freshwater and electricity can be simultaneously obtained to
realize high solar energy utilization rate. Here, we demonstrate a type of ...

The key to the solar photothermal-powered interfacial evaporators lies in the design and development of
photothermal materials with good wettability, efficient water transport, and high ...

Heat-localized solar distillation (HLSD) is an emerging environmentally- friendly high-efficiency distillation
technology for clean water production. Solar interfacial distillation (SID) and ...

New photothermal phase change solar container material Mo et a.31 developed a Ti3C2Tx@PVA/PEG
composite material with high thermal conductivity (0.428 W (m-1 K-1)), high phase change enthalpy ...
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Xu et al. also review photothermal sensors that are based on photothermally responsive materials [32]. Gao et
al. reviewed the application of photothermal chemistry for solar-to-fuel ...

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.

To achieve surface evaporation through solar energy, it is necessary to create solar absorbers with high
photothermal conversion efficiency. Initial studies have focused on the dispersion ...

Semiconductor photothermal materials are receiving increasing attention in the field of solar vapour dialysis
due to their low cost, high photothermal conversion efficiency, excellent ...
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