
THERMAL ENERGY STORAGE
GRAPHENE

The sorption thermal battery (STB), in analogy with

an electric battery, was proposed for

high-energy-density thermal storage with energy

storage density 5???10 times greater than that of

sensible/latent-heat thermal storage. Thermal

energy is stored in the form of the bond energy of

sorbent???adsorbate working pairs during the

desorption phase 

The development of clean and renewable energy

sources has been necessitated by the

ever-increasing energy consumption, increasing

environmental degradation caused using fossil fuels

and concerns over the rise in CO 2 spreading.

Functional phase change materials (PCMs)'' energy

storage capacity is appealing owing to their

environmental friendliness, ???

Structural modification of two-dimensional materials

has a significant influence on performance. In this

work, a novel preparation method is presented to

get defective graphene and the as-obtained

defective graphene shows great benefits for the

thermal energy storage performance of phase

change material (PCM).
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Table 1 summarizes thermal energy storage

characteristics of PEG-based FSPCMs with high

absorption rate and latent heat efficiency, 

Polyethylene glycol based shape-stabilized phase

change material for thermal energy storage with

ultra-low content of graphene oxide. Sol. Energy

Mater. Sol. Cell., 123 (2014), pp. 171-177.

Low thermal conductivity is one of the major

disadvantages that limit the practical application of

energy storage materials. In this paper, the thermal

physical properties and thermal conductivity of the

composite phase change materials, in which the

pentaerythritol is used as the matrix material and

graphene/alumina as the thermal conductive fillers,

is respectively ???

On the other hand, solar energy, as a renewable

and inexhaustible energy resource, has been widely

explored in the field of renewable energy storage

and conversion [9], [10], [11] nverting solar energy

into thermal energy stored in PCMs system is an

efficient utilization approach of solar energy [12],

[13], [14] bining PCMs with solar-thermal ???
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The goal of this research is to compare the thermal

energy storage of the composites of

graphene/paraffin and expanded graphite/paraffin

for low-temperature applications and understand the

role of graphene and expanded graphite in this

regard. Paraffin with 5 ?C phase change

temperature (Pn5) was employed as the phase

change material (PCM). It was ???

Water - graphene nanoplatelets based thermal

energy storage material with nucleating and

thickening agents: An investigation on thermal

behavior during phase change  (PCM) in the cold

thermal energy storage (CTES) units has been

restricted due to the subcooling degree (SCD),

instability, and lower thermal transport behavior. To

sort out 

In the context of the global call to reduce carbon

emissions, renewable energy sources such as wind

and solar will replace fossil fuels as the main source

of energy supply in the future [1, 2].However, the

inherent discontinuity and volatility of renewable

energy sources limit their ability to make a steady

supply of energy [3].Thermal energy storage (TES)

emerges as ???
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The use of phase change materials (PCMs) for TES

became crucial after the energy crisis of

1973???1974, offering an elegant and practical

option to improve the efficiency of storage and

usage of lost thermal energy in many industrial and

domestic sectors [[10], [11], [12], [13]].However,

they note that distributed TES is underdeveloped

and overlooked, despite ???

To the best of knowledge, this innovative review is

ground-breaking in the field of graphene derived

energy storage devices in terms of outline,

composed literature, and design to efficiency

analysis.  Moreover, graphene has electron mobility

and thermal conductivity of 200,000 cm 2 V ???1 s

???1 and 3000???5000 W/mK, respectively, have

been 

The decrease of H m value in GPCM is relevant to

the non-heat storage capacity for pure

graphene-based GMNF. Thermal conductivity is

another important indicator for estimating the ability

of the heat transfer of the composite in the

practicable application.  the thermal energy storage

reliability is tested by the DSC measurement before

and 

(C) 2025 Solar Energy Resources 4 / 9 Web: https://www.gebroedersducaat.nl



THERMAL ENERGY STORAGE
GRAPHENE

Graphene has excellent optical, electrical, and

thermal properties, supposed to a revolutionary

material for the future [1], [2], [3].Thus, paper-like

graphene films constructed by graphene

nanosheets are also a very promising material in

recent year, which are widely used in many fields,

such as heat dissipation films [4], [5], [6],

electromagnetic shielding [7], [8], ???

Organic phase change materials (PCMs) have been

utilized as latent heat energy storage and release

media for effective thermal management. A major

challenge exists for organic PCMs in which their low

thermal conductivity leads to a slow transient

temperature response and reduced heat transfer

efficiency. In this work, 2D thermally annealed

defect-free graphene sheets (GSs) ???

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 ???
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Herein, we summarize the recent advances in

high-performance carbon-based composite PCMs

for thermal storage, thermal transfer, energy

conversion, and advanced utilization, which mainly

include carbon nanotubes (CNTs), carbon fibers

(CFs), graphene/GO/rGO, metal organic

frameworks (MOFs)-derived carbon,

biomass-derived carbon, expanded graphite 

Graphene aerogels with high surface areas,

ultra-low densities and thermal conductivities have

been prepared to exploit their wide applications from

pollution adsorption to energy storage 

Energy depletion for the thermal regulation of

buildings is a major global concern. Herein, we

develop a binary eutectic phase change material

(EPCM) consisting of sodium sulphate decahydrate

(SSD) and sodium phosphate dibasic

dodecahydrate (SPDD) that were modified using

borax, carboxymethyl cellulose (CMC), and

graphene nanoplatelets (GNP).
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Thermal boundary resistance ( RB) at the interface

of graphene with other materials is a subject of both

fundamental science and practical interest.

Knowledge of RB can help in understanding

graphene thermal coupling to matrix materials.

Controlling RB is important for graphene's

electronic- and thermal-management applications.

Paraffin wax is one of the most outstanding thermal

energy storage PCM belongs to organic category

due to its high latent heat capacity, low phase

segregation tendency, and non-corrosive/toxic [2-4].

Furthermore, heat losses during the transmission of

fluid from PCM were observed very low even after

number of melting and solidification cycles 

Recently, great effort has been made towards the

preparation of seepage-free composite phase

change materials for advanced thermal energy

storage (TES) systems. Within this context, in this

study, shape stabilized microcrystalline cellulose

(MCC)/methyl stearate (MtS)/graphene nanoplatelet

(GnP) composites as novel heat storage materials

were ???
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Enhanced thermal energy storage of sodium nitrate

by graphene nanosheets: Experimental study and

mechanisms. Author links open overlay panel

Haoxiang Lyu a, Daili Feng a b, Yanhui Feng a b,

Xinxin Zhang a b. Show more.  To enhance their

effectiveness as thermal energy storage medium,

much work has been devoted on increasing the

thermal 

Graphene/ceramic composites were proposed and

successfully applied to thermal energy storage

devices with significantly improvement of thermal

transfer properties. Experiments were carried out to

investigate the growth mechanism of graphene on

dielectric Al 2 O 3 particles during the temperature

from 1100 ?C to 1200 ?C.

tions in specic thermal storage systems. Keywords

Graphene ? thermal storage ? energy ? thermal

devices ? PCM Introduction A typical problem faced

by large energy storage and heat exchange system

industries is the dissipation of thermal energy.

Management of thermal energy is dicult because

the concen-
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Thermal conductivity and latent heat are crucial

performance parameters for phase change

materials (PCMs) in thermal energy storage. To

enhance the thermal performance of PCMs, with the

help of graphene oxide (GO) acting as a dispersing

agent, well-defined hybrid graphene aerogels

(HGAs) with a three-dimensional (3D) porous

structure were successfully ???

To meet the growing demand in energy, great

efforts have been devoted to improving the

performances of energy???storages. Graphene, a

remarkable two-dimensional (2D) material, holds

immense potential for improving energy???storage

performance owing to its exceptional properties,

such as a large-specific surface area, remarkable

thermal conductivity, ???
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