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Supercapacitors and batteries are among the most promising electrochemical energy storage technologies

available today. Indeed, high demands in energy storage devices require cost-effective fabrication and robust

electroactive materials. In this review, we summarized recent progress and challenges made in the

development of mostly nanostructured materials as well ...

The second era of redox polymers (Figure 1) started with the work of Heeger, MacDiarmid and Shirakawa in

1977, who demonstrated the high electric conductivity of oxidized polyacetylene [53].The initial objective to

replace copper in electrical wires [54] was abandoned after it became obvious that this goal could not be

achieved and the focus of research moved ...

The rare earth elements comprise Sc, Y, and the lanthanide elements (La-Lu). Their physical properties and

physicochemical behaviors are determined by the characteristics of their atomic electron layer arrangements

(Gschneidner 1990).Several lists in this section give the characteristics of the atomic structure of rare earth

elements and various physical properties.

Among various energy storage devices, the supercapacitor is an advanced energy storage device that has been

used in many crucial applications to provide the necessary power. As a result, in the last couple of decades,

pseudocapacitive materials such as metal oxides and conducting polymer-based electrode materials have

shown remarkable ...

Rare-earth (Re) substitution in BiFeO${}_{3}$ can result in a tuning of the crystal structure from ferroelectric

R3c to antiferroelectric Pnma, making (Bi,Re)FeO${}_{3}$ among the best dielectric materials for energy

storage.

Here, a fresh endeavor involves utilizing a set of semiconducting rare earth Gd 2 O 3 /conducting polymers

(CP) (CP= polypyrrole, polyindole) for energy storage purposes. The synthesis method involves the

straightforward oxidative polymerization of either indole or pyrrole to produce Gd 2 O 3 /PIn or Gd 2 O 3

/PPy, respectively.

Discovering the application of rare earth elements in advanced energy storage field is a great chance to relate

rare earth chemistry with the energy storage technology. This review presents current research on electrode

material incorporated with rare earth elements in advanced energy storage systems such as Li/Na ion battery,
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Li-sulfur battery ...

Rare earth (Sm/Eu/Tm) doped ZrO 2 driven electro-catalysis, energy storage, and scaffolding in

high-performance perovskite solar cells. ... OC shows open circuit, J R shows the scan taken in reverse bias, J

F shows the scan taken in forward bias, while H ...

Polymer-based rare earth shielding composites are generally based on organic polymer as the matrix and rare

earth particles as the radiation protection filler, which endows the materials with various advantages such as

light weight, excellent workability and good mechanical properties. 94, 95 According to the research,

hydrogen-rich polymers ...

Rare-earth (Re) substitution in BiFeO${}_{3}$ can result in a tuning of the crystal structure from ferroelectric

R3c to antiferroelectric Pnma, making (Bi,Re)FeO${}_{3}$ among the best dielectric materials for energy

storage. Using a first-principle-based atomistic approach, the authors predict that playing with the Re elements

and varying the composition can ...

This paper investigates the electrocaloric effect (ECE) in polymer nanocomposite films containing

ferroelectric poly (vinylidene fluoride-trifluoroethylene-chlorofluoroethylene) [P(VDF-TrFE-CFE)]

terpolymer matrix and lead-free nanopowders. The nanopowders include pure BaTiO3 and rare-earth

substituted Ba0.94R0.04TiO3, where R = ...

The transition from traditional energy carriers to renewable, energy-, and resource-saving production

technologies raises a number of challenges, among which one of the key is the development and creation of

efficient energy storage systems. One of the most promising intermediate energy carriers is hydrogen due to its

high specific heat of combustion ...

The basic research on rare earth organic complexes as light conversion agents mainly focuses on binary and

ternary complexes with rare earth ions Eu 3+ as the luminescent center. v-diketone organic ligands have high

light absorption efficiency and can effectively transfer energy to rare earth ions Eu 3+, therefore Eu 3+ -

v-Diketone complexes ...

In this work, a novel porous coordination polymer (CP) modified by O - groups is synthesized, which exhibits

superior adsorption capacity for RE ions (211 mg g-1 for Gd 3+, 183 mg g-1 for Pr 3+ and 179 mg g-1 for Sm

3+).Moreover, RE ions adsorption show a rapid process, especially, at an initial RE ions concentration of 1

ppm, the time to reach equilibrium ...

Rare earth metal oxide based composites are the examples, satisfying the above-mentioned criteria to realize

high energy and power density electrode materials for PSCs, where multiple valence states of rare earth metals

can be fully utilized for enhanced charge storage capacity in conjunction with higher operating voltage . The

electrically ...
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At the size scale of the units aimed at by the authors a better choice is a solution with rare earth permanent

magnets (alloy of neodymium-iron-boron, cf [7, 8].). In authors'' application of this idea is used for generation

of the vertical lifting force a combination of Maxwellian (core) and Lorentz (peripheral) forces.

The synthesis process of hybrid luminescent materials is shown in Fig. 1 rstly, we prepared the host material.

The mesoporous YVO 4:Eu 3+ matrix luminescent material was obtained by using glucose (GLU) as a

surfactant-assisted with hydrothermal method (as shown in Fig. 1 (a)); Then we prepared the rare earth

complexes, which are europium-benzoicacid-O ...

BaTiO3 ceramics are difficult to withstand high electric fields, so the energy storage density is relatively low,

inhabiting their applications for miniaturized and lightweight power electronic devices. To address this issue,

we added Sr0.7Bi0.2TiO3 (SBT) into BaTiO3 (BT) to destroy the long-range ferroelectric domains. Ca2+ was

introduced into BT-SBT in the ...

Solar energy is the most abundant energy resource among various ones and its power that continuously strikes

the Earth is more than 10 000 times of the world''s total energy use. A solar cell directly converts the energy of

visible light into electricity through a photovoltaic effect, where charge carriers are excited to higher energy

states of ...

The demand for valuable metals such as rare earth elements and platinum group metals is rising fast in the

context of the depletion of natural resources and international conflicts. Moreover, the future circular economy

requires that raw material be recycled from waste by advanced methods such as adsorption by innovative

porous materials. Here, we review the ...

Electrostatic energy storage via capacitors has ultrahigh power density and ultrafast charge/discharge rate,

making them possess unique advantage in the field of pulsed power systems [1,2,3,4,5,6,7] pared to ceramics,

polymer dielectrics generally have magnitude higher electric breakdown strength and lightweight, mechanical

flexibility, easy ...

energy technologies, many of which in turn rely on critical minerals such as copper, lithium, nickel, cobalt and

rare earth elements. An evolving energy system calls for an evolving approach to energy security. As clean

energy transitions accelerate globally and solar panels, wind turbines and electric cars are deployed on a

growing

In this study, one new rare-earth lanthanum(III) metal-organic coordination polymer {[La(L) 1.5 (H 2

O)(DMF)]?DMF} n (H 2 L = 4,4''-(diethynylanthracene-9,10-diyl) dibenzoic acid) labeled as La-CP was

successfully constructed via a solvothermal process. Structure analysis of the obtained La-CP revealed that it

crystallized in the triclinic space group P-1, in ...
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