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Can polymers be used for energy storage and conversion?

The use of polymers for the energy storage and conversion has been investigated intenselyover the past few
decades such as dye-sensitized solar cells (DSSC),organic photovoltaics (OSC),perovskite solar cells
(PSC),fuel cells,and secondary batteries.

Are azopolymers suitable for solar-thermal energy conversion and storage?

The advantages and limitations of these azopolymers for solar-thermal energy conversion and storage, along
with the remaining challenges of azopolymer-based solar-thermal fuels, are discussed. Solar energy is one of
the most important renewabl e energies. Many techniques have been developed for solar energy conversion and
storage.

Which azopolymers are used to develop solar-thermal fuels?

We summarized the development of solar-thermal  fuels based on azopolymers such as
azobenzene-functionalized 2D polymers,conjugated polymers,and linear polymers. Solar-thermal energy
storage and release are based on reversible trans - cis isomerization of azobenzene groups. The polymers serve
as templates/matrices for azobenzene groups.

Can molecular solar thermal fuels generate high-energy isomers?

Molecular solar thermal (MOST) fuels have attracted enormous research enthusiasm in solar energy
conversion and storage,which can generate high-energy isomersupon harvesting photon energy and release
heat on demand through reversible isomerization of molecular photo-switches such as azobenzene.

Can polymers be used in phase change energy storage?

It offers a wide range of options for energy storage and application. The use of polymers in phase change
energy storageoffers opportunities for designing more efficient and sustainable energy systems,considering
factors such as shape stability,flexibility,and multifunctionality.

Are molecular solar energy storage devices developing?

Wang and coworkers have systematically summarized the status of development of molecular solar energy
storage devices . Moth-Poulsen and coworkers have described the working principle and discussed the storage
performances of the most investigated photochromic molecules.

Solar energy absorption, conversion, transportation and storage are crucia for high-efficiency solar thermal
utilization. It is positive and promising to develop novel phase change materials (PCMs) with good shape
stability, excellent photo-absorption and thermal-physical propertiesin the practical solar thermal application.
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The polymer architectures are subsequently analyzed within the application scenarios of solid-state batteries,
pseudo-capacitors, and redox-flow batteries. ... of Wudl and Holmes about bulk heterojunctions led to the
utilization of conductive polymers in the field of organic solar cells ... besides energy storage applications,
electroactive ...

This paper demonstrates a metal-organic framework (MOF) containing photoswitches within the pores as a
hybrid solar thermal fuel (STF) and solid-solid phase-change material (sssPCM). A series of
azobenzene-loaded MOFs were synthesized with the general formula Zn2(BDC)2(DABCO)(AB)x (BDC =
1,4-benzenedicarboxylate, DABCO =14 ...

Nanocomposites are polymer/ceramic and polymer/metal [64]. The fluids produced by adding particles at
nanometer scale into basic fluids are called nanofluids. ... The performance of solar energy storage and
conversion systems is one of the ways to meet the desired energy demands. Along with advancing technology,
the topic of nanomaterials has ...

Solar energy storage capacity of the photoswitchable CP and monomer were investigated. ... In addition, the
activation energy value of the polymer was dlightly increased (3.28 %) compared to the monomer and this
result supports that the polymerization contribute to the half-life slightly. The increase in activation energy
(3.28 %) ismuch ...

The modification methods used to improve room-temperature energy storage performance of polymer films
are detailedly reviewed in categories. Additionally, this review studies the high-temperature energy storage of
polymer films from three perspectives:. molecular modification, doping engineering and multilayer design.

The key to enabling long-term, stable storage of solar heat, the team says, is to store it in the form of a
chemical change rather than storing the heat itself. Whereas heat inevitably dissipates over time no matter how
good the insulation around it, a chemical storage system can retain the energy indefinitely in a stable
molecular ...

Recently, energy storage devices have adopted the use of polymer/fullerene nanocomposite (Issar and Arora,
2021; Shrestha et al., 2021). The capacitance properties and application in energy storage device have gained
recent research interest (Lawes et al., 2015).

This Specia Issue "Polymers for Energy Storage and Conversion” covers the nanostructured polymers (or
nano-polymers) and engineering of device architecture with an advanced polymer-based process ...

The investigation into polymer-based dielectric composites for energy storage is an exciting and
multidisciplinary field that combines materials science, electrical engineering, and energy storage technologies
[68,69]. Polymer-based dielectric composites have garnered significant interest due to their potential for high
energy storage ...
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[20, 22] The advances in nanocomposites containing the FE polymer for high efficient energy storage
applications are well-summarized in recent reviews. [15, 60] Figure 2. Open in figure viewer PowerPoint.
Connectivity patterns of the two-phase composite system. The total number of connectivity familiesis reduced
from 16 to 10 dueto ...

A general challenge isto combine efficient solar energy capture with high energy densities and energy storage
time into a processable composite for device application. Here, norbornadiene (NBD)-quadricyclane (QC) ...

The increasing demand for energy supply and environmental changes caused by the use of fossil fuels have
stimulated the search for clean energy management systems with high efficiency [1].Solar energy is the fastest
growing source and the most promising clean and renewable energy for alternative fossil fuels because of its
inexhaustible, environment-friendly ...

In this work, a composite phase change material is prepared by introducing stable polyethylene glycol-based
energy storage polymer ... PTCPCESMs can facilitate the conversion and storage of solar energy and can
overcome the limitations of structural stability, thermal conductivity, light absorption capacity, photo-thermal
conversion performance ...

Side chains are essential for solubilizing conjugated polymers used in semiconducting applications, and
similar concepts are applicable for electrochemical energy storage. 97-100 Side chain functionalization has
been used to facilitate intimate mixing in composites. 32, 101-103 Conjugated polymer:polyelectrolyte
complexes have a'so comea...
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