
High entropy oxides for reversible energy
storage

Are high entropy oxides promising materials for reversible electrochemical energy storage?

In this study,to our knowledge for the first time,it is shown that high entropy oxides are very promising

materialsfor reversible electrochemical energy storage. The variation of the composition of the oxides allows

tailoring the Li-storage properties of the active material.

 

Can high entropy oxides be used for lithium-ion storage?

High entropy oxides provide a new strategy toward materials design by stabilizing single-phase crystal

structures composed of multiple cations. Here, the authors apply this concept to the development of

conversion-type electrode materials for lithium-ion storage and show the underlying mechanism.

 

What are layered high entropy oxides?

Layered High-Entropy Oxide Structures for Reversible Energy StorageLayered LixMO2 materials,a new class

of high-entropy oxides,have been synthesized by nebulized spray pyrolysis.

 

What is the capacity of a high entropy oxide (Heo)?

Specific capacity: 58.6 mAh g -1. Although high-entropy oxides (HEOs) have significant advantages in

electrochemical conversion and energy storage,there remain apparent challenges and numerous opportunities

in broader energy fields.

 

Why are high entropy oxides important?

Challenges and opportunities of HEOs in the wide field of energy to guide the development of practical

applications. High-entropy oxides (HEOs) are gaining prominence in the field of electrochemistry due to their

distinctive structural characteristics, which give rise to their advanced stable and modifiable functional

properties.

 

Can high entropy oxides be used as cathode/anode materials?

Moreover,recent advancementsin the utilization of high-entropy oxides as cathode/anode materials across a

spectrum of energy storage devices,including batteries and supercapacitors,as well as in catalytic systems

encompassing photocatalysis and electrocatalysis,are expounded upon.

Layered High-Entropy Oxide Structures for Reversible Energy Storage Junbo Wang, a bYanyan Cui,

bQingsong Wang, Kai Wang, Xiaohui Huang, David Stenzel,a Abhishek Sarkar,a,c Subramshu S.

Bhattacharya,d Robert Kruk,a Horst Hahn,a,c,e Torsten Brezesinskia and Ben Breitunga,* a Institute of

Nanotechnology, Karlsruhe Institute of Technology (KIT), Hermann ...
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Here, we report on the reversible lithium storage properties of the high entropy oxides, the underlying

mechanisms governing these properties, and the influence of entropy stabilization ...

Here, we report on the reversible lithium storage properties of the high entropy oxides, the underlying

mechanisms governing these properties, and the influence of entropy stabilization ...

Layered LixMO2 materials, a new class of high-entropy oxides, have been synthesized by nebulized spray

pyrolysis. Specifically, the lattice structure of Li(Ni1/3Mn1/3Co1/3)O2 (NCM111) cathode material has been

replicated successfully while increasing the number of cations in equimolar proportions, thereby allowing

transition to high-entropy oxide materials.

Recently, high-entropy materials are attracting enormous attention in battery applications, encompassing both

electrode materials and solid electrolytes, due to the pliability and diversification in material composition and

electronic structure. Theoretically, the rapid ion transport and the abundance of surface defects in high-entropy

materials suggest a potential ...

1 Introduction. One of the fundamental driving forces in materials science is the development of advanced

materials with tailorable properties. A new concept of materials design, rendering the possibility to affect the

phase stability of solid solutions through precise control of configurational entropy, has evolved with the

discovery of high entropy alloys (HEAs). 1, 2 ...

They propose that high-entropy layered oxide, with lower cobalt and nickel content, could be suitable for

sodium battery technology, particularly in large-scale energy storage systems. In a similar vein, Tian and

colleagues also investigated an O3-type layered high-entropy oxide, Na(Fe 0.2 Co 0.2 Ni 0.2 Ti 0.2 Sn 0.1 Li

0.1 )O 2, where a ...

High Entropy Alloys &  Materials is a journal publishing peer-reviewed papers on all aspects of high-entropy

and medium-entropy materials. Single focus on high-entropy and medium-entropy materials. Brings together

researchers working on metals, ceramics, semiconductors, polymers, composites and their processing and

synthesis.

There has been a growing research focus using the concept of high entropy in all components of an energy

storage device, the electrodes (anode and cathode) 46,58, as well as solid-59,60, and ...

Na-ion O3-type layered oxides are prospective cathodes for Na-ion batteries due to high energy density and

low-cost. Nevertheless, such cathodes usually suffer from phase transitions, sluggish kinetics and air

instability, making it difficult to achieve high performance solid-state sodium-ion batteries. Herein, the

high-entropy design and Li doping strategy ...
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To address this issue, high-entropy oxides with enhanced structural stability have been employed to improve

SOFC electrochemical performance. Additionally, the pursuit of ...

Recently, the utilization of the high-entropy concept for oxide materials has been enjoying rising popularity

1,2,3,4,5,6,7,8.High-entropy materials can be seen as compounds comprising several ...

Here, we report on the reversible lithium storage properties of the high entropy oxides, the underlying

mechanisms governing these properties, and the influence of entropy stabilization on the electrochemical

behavior.

This short review summarizes the recent (2015-2020) progress done in the field of HECs for reversible energy

storage (26 peer reviewed papers); it gives an overview on materials chemistry, reactivity/synthesis,

processing routes, electrochemical performance, and applications. It also surveys 18 patents to trace the

growing technological interest.

High-entropy oxides (HEOs) have received growing recognition as an anode candidate for lithium-ion

batteries, primarily attributed to their decent lithium storage capabilities and high cycling durability. ... High

entropy oxides for reversible energy storage. Nat. Commun., 9 (2018), p. 3400, 10.1038/s41467-018-05774-5.

View in Scopus Google ...

ARTICLE High entropy oxides for reversible energy storage Abhishek Sarkar 1, Leonardo Velasco1, Di

Wang1,2, Qingsong Wang1, Gopichand Talasila1, Lea de Biasi1, Christian K&#252;bel 1,2,3, Torsten ...

High entropy oxides for reversible energy storage. Nat. Commun., 9 (2018), p. 3400. View in Scopus Google

Scholar [24] ... Deciphering structural origins of highly reversible lithium storage in high entropy oxides with

in situ transmission electron microscopy. Adv. Mater., 35 (2023), Article 2205751. View in Scopus Google

Scholar

[1, 4, 5] Within the past few years, a large number of high-entropy materials (HEMs), represented first by

high-entropy alloys (HEAs) [1, 5-8] and later by high-entropy oxides (HEOs), [3, 9-13] have been utilized in a

broad range of applications, including environmental protection, electrochemical energy storage, and

thermoelectric and ...

Apart from this "S config-based" definition, there are several other terms that are often used  the pioneering

report by Rost et al., the term "entropy-stabilized oxides (ESOs)" [4] was used. To retain the significance of

this term, now it is only used in special cases where the system shows a typical entropy driven phase

stabilization effect (described in Section 3).

High-entropy oxides (HEOs) composed of five or more cations in a single phase are promising for material

property and functionality design due to the huge composition space and the possible synergistic interaction
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between different elements [[1], [2], [3]].The mixing of multiple elements in HEOs would also maximize the

configurational entropy and make the materials ...

The argument of higher stability is also evident from the fact that significantly longer heating times during or

after synthesis are required for stable medium entropy oxides compared to the high entropy oxides. Supporting

this assumption is the altered oxidation process presented in Supplementary Figure 9 for TM-MEO(-Zn). This

material ...

Here, we report on the reversible lithium storage properties of the high entropy oxides, the underlying

mechanisms governing these properties, and the influence of entropy stabilization on the electrochemical

behavior. ... &quot;High entropy oxides for reversible energy storage,&quot; Nature Communications, Nature,

vol. 9(1), pages 1-9, December. Handle ...

The emergence of high-entropy materials has inspired the exploration of novel materials in diverse

technologies. In electrochemical energy storage, high-entropy design has shown advantageous ...

The concept of high entropy has inspired many new ideas and led to the finding of a vast variety of new

materials. Among them, high-entropy oxides (HEOs) attract particular attention for energy storage and

conversion because the extensive literature implies that HEOs have great potential for exotic properties.

ARTICLE High entropy oxides for reversible energy storage Abhishek Sarkar 1, Leonardo Velasco1, Di

Wang1,2, Qingsong Wang1, Gopichand Talasila1, Lea de Biasi1, Christian K&#252;bel 1,2,3, Torsten

Brezesinski 1, Subramshu S. Bhattacharya4, Horst Hahn1,3 &  Ben Breitung 1,2 In recent years, the concept

of entropy stabilization of crystal structures in oxide systems has
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