
Photothermal bioenergy storage

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 materials,utilizing various photothermal conversion carriers,can

passively store energy and respond to changes in light exposure,thereby enhancing the efficiency of energy

systems.

 

What are photothermal conversion and energy storage microcapsules?

In order to maintain thermal comfort in the human body,photothermal conversion and energy storage

microcapsules were designed,developed,and applied in a light-assisted thermoregulatory system.

 

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)

 

How to calculate photothermal storage efficiency?

The following formula was used to calculate the photothermal storage efficiency: (7) i = m (D H +Q) I S (t e -

t s) &#215; 100 %where m is the mass of PCB-20,? H and Q are the latent and sensible heats of PCB-20

respectively.

 

What are the applications of photothermal nanomaterials?

Besides the above-discussed applications,photothermal nanomaterials can also be potentially applied in

sensing,wearable devices,energy storage and conversion,as well as photothermal electrodes. In this

section,several representative examples of these applications will be presented.

 

What are polymer-based photothermal materials?

Summary of polymer-based photothermal materials. (a) Basic conjugated polymersas photothermal materials.

Their monomers can be treated as the basic components of the conjugated polymers with D-A structures. (b)

Conjugated polymers with donor-acceptor structures as photothermal materials. Reprinted with permission

from ref (102).

Photothermal phase change energy storage materials (PTCPCESMs), as a special type of PCM, can store

energy and respond to changes in illumination, enhancing the efficiency of energy systems and demonstrating

marked potential in solar energy and thermal ...

DOI: 10.1016/j.applthermaleng.2019.114412 Corpus ID: 203991094; Reduced graphene oxide and zirconium

carbide co-modified melamine sponge/paraffin wax composites as new form-stable phase change materials for
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photothermal energy conversion and storage

The Pectin/PEG/PMMA composite, combining the photothermal conversion property and high UV blocking

ability provided by pectin, and energy storage/release and variable optical property endowed by the phase

change of PEG, has great potential to be utilized in energy-efficient, UV-protecting, and optical applications

requiring tunable transmittance.

Multifunctional copper oxide (CONP = 80% CuO and 20% Cu2O) nanoparticles (~ 13 nm) have been

successfully synthesized using M. oleifera leaf extract for photothermal and hybrid supercapacitor

applications. A very small amount (~ 0.03 mg/mL) of these synthesized CONP could convert 22.6% of

near-infrared photons (~ 975 nm) to thermal energy and has ...

DOI: 10.1016/j.cej.2022.137218 Corpus ID: 249106771; Biodegradable Wood Plastic Composites with Phase

Change Microcapsules of Honeycomb-BN-layer for Photothermal Energy Conversion and Storage

Recently, due to the high efficient photon captor capability of GO, as well as its availability and good

interaction with polymers, GO/polymer hybrid shell microPCMs have been used for thermal storage and

photothermal conversion [31, 32, 37, 38].However, the shell of most of these GO/polymer microPCMs are

formaldehyde-based resins such as melamine ...

A novel thermal energy storage (TES) composites system consisting of the microPCMs based on n-octadecane

nucleus and SiO 2 /honeycomb-structure BN layer-by-layer shell as energy storage materials, and wood

powder/Poly (butyleneadipate-co-terephthalate) (PBAT) as the matrix, was created with the goal of improving

the heat transmission and ...

The existing problems of organic PCMs are their low thermal conductivity, inherent liquid phase leakage and

solid phase rigidity [17], [18], [19], [20].The thermal conductivity of most of organic PCMs is approximately

0.20 W m -1 K -1 herent low thermal conductivity of PCMs hinders heat spreading within PCMs, leading to

the low energy storage efficiency.

Up to date, combining PEG into photothermal conversion energy storage materials has attracted great interests

[16,17,18] to approach the lower energy conversion ability of the organic PCMs and improve the utilization

efficiency of solar energy, and some literatures have got excellent photo-to-thermal storage efficiencies (up to

94.5%,92.1% and ...

3 &#0183; Photothermal therapy, as a therapeutic modality that uses photothermal agent (PTA) to convert

light energy into thermal energy, has a promising future in the fields of bacterial clearance and tumor growth

...

Phase Change Energy Storage Material with Photocuring, Photothermal Conversion, and Self-Cleaning

Performance via a Two-Layer Structure. ACS Applied Materials &  Interfaces 2022, 14 (51), 57299-57310.
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Photocatalytic hydrogen production and thermal storage are effective ways to convert solar energy into

storable chemical energy and thermal energy, but they only respond to specific spectrum  order to improve the

energy conversion and storage efficiency of solar energy in the solar spectrum, hydrothermal and

photo-deposition method were employed to ...

Photothermal energy conversion is an important method to utilize light energy. In this field, photothermal

materials first absorb the light energy, and then convert it into heat energy for further use. According to the

wavelength range of the light source, the photothermal process can be divided into two categories.

Emerging phase change material (PCM)-based photothermal conversion and storage technology is an effective

and promising solution due to large thermal energy storage ...

Owing to the excellent photothermal performance of the PANI, the thermal energy will be generated under

sunshine and simultaneously transferred to the microcapsules for energy ...

The harnessing of solar energy is currently a top priority in countries worldwide as they seek to address energy

shortages. The primary energy conversions of solar energy include light-thermal conversion, light-electric

conversion, and light-chemical conversion [[1], [2], [3]].Solar photothermal utilization, among them, involves

employing specific equipment to convert solar ...

A Recyclable Energy Storage Wood Composite with Photothermal Conversion Properties for Regulating

Building Temperature. Yang Chen, Yang Chen. Key Laboratory of Bio-based Material Science & 

Technology, Northeast Forestry University, Ministry of Education, Harbin, 150040 China.

Semantic Scholar extracted view of &quot;Solar-driven multifunctional Au/TiO2@PCM towards bio-glycerol

photothermal reforming hydrogen production and thermal storage&quot; by Suqing Peng et al. Skip to search

form Skip to main content Skip to account menu. Semantic Scholar''s Logo. Search 221,154,719 papers from

all fields of science ...

Interestingly, the wearable thin film can convert solar and electrical energy into thermal energy and store it as

latent heat with a high photothermal conversion efficiency of ...

The development of phase change materials (PCMs) with high energy storage density, enhanced photothermal

conversion efficiency and good form-stability is essential for practical application in utilization of solar

energy. Herein, novel PCM composites (CPPCMs) with extremely high energy storage density and superb

solar-thermal conversion performance were ...

Phase change materials with desirable light-thermal conversion ability are particularly attractive for solar

energy harvesting and storage. Herein, we demonstrate that the combination of efficient light-thermal

conversion, excellent thermal property, and reliability can be achieved via the construction of a novel
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form-stable phase change composite material, that is, ...

Photocatalytic water splitting converts sunlight directly into storable hydrogen, but commonly involves the use

of pure water and land for plant installation while generating unusable waste heat.

The Pectin/PEG/PMMA composite has high latent heat of 48 J/g, excellent UV blocking ability, and tailorable

transmittance as well as capacity to energy storage via photothermal heating to the melting point of PEG under

sunlight. The photothermal effect can be enhanced with the increase of pectin concentration and irradiation

intensity.

Meanwhile, it can reduce the cost of photothermal energy storage PCMs and further improve the potential of

PCM energy storage. Introduction. Currently, fossil fuel resources are being gradually depleted, and the world

is facing a severe energy crisis. Efforts are being made to promote energy transition, enhance energy

utilization efficiency and ...

The thermal storage properties of PCMs could be expressed by the phase change temperature and the latent

heat of phase change. The thermal properties of PEG as well as CPCMs were analyzed by differential

scanning calorimetry (DSC). ... MXene Ti 3 C 2 T x for phase change composite with superior photothermal

storage capability. J. Mater. Chem. A ...

Molecular photoswitches can be used for solar thermal energy storage by photoisomerization into high-energy,

meta-stable isomers; we present a molecular design strategy leading to photoswitches ...

The microcapsules'' morphology, chemical structure, photothermal and thermal storage properties, and thermal

stability were investigated. This study confirmed that polydopamine (PDA) doping ...

Energy storage during daylight and release at night for driving devices was an effective approach [47], [48]. In

the process of photothermal catalysis, the solution was heated by light and accompanied by the storage of

large amount of thermal energy owing to the large specific heat capacity of liquid water [49]. Therefore, a

solid-liquid phase ...

The calculations result revealed a photothermal storage efficiency of 97.89 % (the experiment is 94.7 %, due

to the ideal adiabatic boundary conditions used in the calculations) when the PCB-20 size was 20 mm &#215;

20 mm &#215; 5 mm. Furthermore, As the thickness increased to 50 mm, the photothermal efficiency

decreased to 94.76 %. ...

Molten salts are widely used as thermal energy storage materials for solar thermal applications, but they suffer

from low photothermal conversion efficiency and potential leakage and corrosion issues. In this paper, MXene

doping was proposed to improve the thermal properties and photothermal conversion efficiency of

microencapsulated molten salts. MXene ...
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The inherently intermittent feature of solar energy requires reliable energy conversion and storage systems for

utilizing the most abundant solar energy. Phase change materials are potential solutions to store a large

amount of heat produced by solar light. However, few of the phase change materials have the ability to

efficiently convert solar energy into heat; ...

In this work, smart thermoregulatory textiles with thermal energy storage, photothermal conversion and

thermal responsiveness were woven for energy saving and personal thermal management. Sheath-core

PU@OD phase change fibers were prepared by coaxial wet spinning, different extruded rate of core layer OD

and sheath layer PU was investigated to ...

Request PDF | Solar-driven multifunctional Au/TiO2@PCM towards bio-glycerol photothermal reforming

hydrogen production and thermal storage | Photocatalytic hydrogen production and thermal storage ...

Compared with the thermal curing process, the photocuring process has advantages such as high efficiency

and less energy consumption. However, the preparation of photocurable phase change materials (PCMs) with

photothermal conversion and self-cleaning properties is challenging due to the conflict between the

transparency required by the ...

Download Citation | On Jan 1, 2024, Yue Luo and others published A shape-stabilized phase change

composite from biomass cork powder as a matrix for thermal energy storage and photothermal ...

In this study, high energy storage polyurea (PUA) microPCMs for photothermal storage were fabricated from

a Pickering emulsion consisting of bio-derived and sustainable regenerated chitin (RCh ...

Request PDF | On Jan 1, 2022, Jingmeng Sun and others published Photothermal and Storage Conversion

Bio-Composites Based on Phase Change Microcapsules with Honeycomb-Bn-Layer as Novel Green Energy ...

To address the above issues, a potentially smart strategy is found by developing macrostructured photothermal

storage superhydrophobic (MPSS) surfaces, which integrate the functions of macrostructured

superhydrophobic materials, photothermal materials, and phase change materials (PCMs), and are expected to

achieve all-day anti-icing in various ...
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