
IS THE HETEROJUNCTION GOOD FOR
ENERGY STORAGE 

Can heterojunction be used in energy storage? In addition,building blocks

undergo phase variation during the charging and discharging

process,which may damage the heterostructures,thus severely limiting the

practical application of heterojunction in energy storage.

Why is heterostructure important in energy storage? Exhilaratingly,the

development of heterostructures has made rapid progress in the field of

energy storage,greatly encouraging the industrialization of high energy

and power density Li/Na ion batteries.

What are the applications of MXene heterostructures in energy storage?

Thereafter,the applications of MXene heterostructures in energy storage

(including SC,Li-based batteries,SIBs,PIBs,Mg-based batteries,Zn and Al

ion batteries) and metal anode protection were summarized and

discussed,especially focusing on analyzing the performance enhancement

mechanisms.

Can heterostructure anodes be used for energy storage? Recently,

constructing heterostructure anodes with increased specific capacity,

improved electronic conductivity and enhanced ion diffusion for Li + /Na +

energy storage has been proposed and prosperously developed, which is

expected to overcome the limitations of individual metallic compounds and

prepare ideal anodes for energy storage.

Can heterojunctions be used as catalyst in hydrogen/air fuel cell? The

unique physical/chemical features of heterojunctions allow they can also

be used as catalyst in hydrogen/air fuel cell. Meanwhile,rational designed

heterostructure according to the energy storage mechanisms,will enhance

the development of practical and future energy storage system.
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What is the difference between heterostructure and heterojunction? On

the other hand, heterostructures combine the merits of the individual

components. Heterojunctions are generated by coupled phases with

different energy bands, leading to electron transfer from the higher Fermi

level to the lower Fermi level.

Lithium ion batteries (LIBs) are state-of-the-art energy storage devices for

powering electric vehicles and portable electronics, but they still cannot

meet the ever-increasing requirement for high energy density and safety

[1].Alternative battery technologies that use inexpensive materials and

potentially offer higher energy density as well as better safety are a?|

This study supplies a reference for developing an advanced anode with

multicomponent and heterojunction structures for energy storage.

Discover the world's research 25+ million members

Innovative anode materials with high capacity and good cyclic stability

play a vital role on pursuing the high-performance lithium-ion batteries

(LIBs). Herein, ZnMn 2 O 4 /ZnMnO 3 /ZnO composite with a unique

bilayer heterojunction structure is successfully synthesized by sintering of

ZIF-8 coated Zn 1/3 Mn 2/3 CO 3.The crystal phase, microstructure a?|

Interfacial post-heterojunction construction in Mn-doped NiS 2 for realizing

fast  the formation of SEI films in ether electrolyte supports stable and fast

sodium storage. As a result, Ma??NS/C-2 shows good rate performance

with specific capacity of 497.9 mAh g a??1 even at  Energy Storage

Mater., 40 (2021), pp. 189-196. View PDF View 
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Dielectric capacitors are the critical component of advanced electrical and

electronic power equipments on account of their far higher power density

(10 7 a??10 8 W/kg) in comparison with electrochemical based energy

storage equipment, i.e., batteries, fuel cells, and supercapacitors [1]. The

mainstream materials for fabricating dielectric capacitors are a?|

The environmental problems of global warming and fossil fuel depletion

are increasingly severe, and the demand for energy conversion and

storage is increasing. Ecological issues such as global warming and fossil

fuel depletion are increasingly stringent, increasing energy conversion and

storage needs. The rapid development of clean energy, such as solar a?|

The ever-growing pressure from the energy crisis and environmental

pollution has promoted the development of efficient multifunctional electric

devices. The energy storage and multicolor electrochromic (EC)

characteristics have gained tremendous attention for novel devices in the

past several decades. The precise design of EC electroactive materials

can a?|

The unique carbon-based material maintained a high specific capacity

under wide voltage windows, which enhanced the energy density and

provided a new design idea for carbon-based energy storage 

The understanding of the charge and energy transport across the

semiconductor heterojunction is of great importance for the effective

application of heterojunctions in catalysis and various a?|
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An energy storage BiOBr@Bi 4 O 5 Br 2 heterojunction piezoelectric

catalyst was prepared by homogeneous nucleation hydrothermal

crystallization.The interfacial electric field enhances the polarization

electric field and the piezoelectric effect of the heterojunction, the stored

electron and hole concentrations are 94.23 and 86.17 I 1/4 mol.g a??1,

respectively, and d 33 a?|

DOI: 10.1016/j.est.2023.109540 Corpus ID: 265125255; Modulating

polarization and carrier migration characteristics via constructing

sandwich-structured heterojunction interfaces for achieving excellent

high-temperature energy storage properties in polymer nanocomposites

Good conductivity serves as a fundamental prerequisite for energy

storage and conversion applications. It has been demonstrated that Van

der Waals gap engineering represents an effective approach to tailor the

electronic characteristics and energy band structure of 2D materials,

thereby enhancing their electrical conductivity.

Furthermore, BPQD anchored on Ti 3 C 2 nanosheets (TNS) achieved

brilliant capacity and stable energy storage [81]. The novel 2D/2D

heterojunction of FePS 3 @MXene composite was obtained by liquid

ultrasonic exfoliation [185]. Such unique nanostructure could promote

rapid reaction kinetics, prevented electrode pulverization and

agglomeration 

With growing demands on energy supply and storage, there is a need for

advanced devices that can meet the high power and energy requirements.

One such device is a supercapacitor, which is classified into two types,

namely the electrical double-layer capacitor (EDLC) and the

pseudocapacitor. Pseudocapacitors show energy storage properties that

are between EDLCs a?|
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Piezoelectric-driven self-charging power systems play a crucial role

nowadays, as they can simultaneously harvest, convert, store, and deliver

energy to portable electronic devices. Researchers are focused on two

major objectives: (1) understanding the primary mechanisms of energy

harvest from environmentally sustainable sources using wearable a?|

To elucidate the energy storage mechanism of the Hexagon MXene Ti 3 C

2 heterojunction,  which guarantees the good rate performance of

Hexagon MXene Ti 3 C 2 heterojunction in the chargea??discharge cycle.

Next, the electrochemical energy storage mechanism of the heterojunction

is described from the two aspects of ion adsorption and a?|

Supercapacitors have become an important electrochemical energy

storage device because of their high power density and long cycle life [[1],

[2], [3], [4]].However, the energy density of supercapacitors is much lower

than that of batteries, which hinders their large-scale application [[5], [6],

[7]].Hydroxide-ion-based aqueous supercapacitors have the potential a?|

It is noted that the binding energy of S 2p 3/2 (S 2a??) in CoS 2 /CoS

heterojunction shifts slightly to a lower binding energy by ca. 0.2 eV than

that in CoS due to extra negative charges in the 

To meet the growing energy demands in a low-carbon economy, the

development of new materials that improve the efficiency of energy

conversion and storage systems is essential. Mesoporous materials 
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heterojunction, the energy storage performances have been . investigated.

 (PDA), which exhibited excellent dispersion and good compatibility with

the polymer matrix. The effects of structure 

As shown in Figure 3g, V 6 O 13a?? x /rGO ZIBs also deliver the excellent

energy density of 236.22 Wh kg a??1 and power density of 56.29 W kg

a??1, as exhibited in Ragone plot. It is a remarkable fact that the power

density keeps at the 11 342.14 W kg a??1 with the energy density of

88.34 Wh kg a??1. 2.3 Energy Storage Mechanism

Lithium-ion batteries (LIB) offer attractive options for energy demands for

electronics and mobile devices due to their high energy density, large

storage capacity, and good cycle stability [1a??5].The two-dimensional

(2D) graphene has been applied to LIB anode materials due to its high

specific surface area and good electrical conductivity [6a??8].

Dielectric capacitors are the critical component of advanced electrical and

electronic power equipments on account of their far higher power density

(10 7 a??10 8 W/kg) in comparison with electrochemical based energy

storage equipment, i.e., batteries, fuel cells, and supercapacitors [1].The

mainstream materials for fabricating dielectric capacitors are inorganic a?|

Supercapatteries have gained widespread interest as an energy storage

technology due to their combination of a conventional battery and a

supercapacitor to simultaneously produce a very high power density and

energy density [[1], [2], [3]].This allows the individual limitations of

conventional batteries, which have a low power density, charging rate, a?|
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The most reliant storage technologies are batteries and supercapacitors.

While supercapacitors are more efficient in terms of faster energy delivery,

sustainability, and high capacity retention.

The coupling of pyroelectricity, semiconductor, and optical excitation

yields the pyro-phototronic effect, which has been extensively utilized in

photodetectors. It can also enhance the performance of light energy

harvesting nanogenerators. In this work, a pyro-phototronic

effect-enhanced MXene/ZnO heterojunction nanogenerator has been

successfully demonstrated, which can a?|

Hollow nanorods MoS 2 @SnS heterojunction for sodium storage with

enhanced cyclic stability. Author links open  strategy to solve the

bottleneck of SIBs development and effectively promote the large-scale

application of new energy storage devices. 2. Experimental2.1. Material 

the obtained MoS 2 still maintained the good nanorod 

Fabrication of three-dimensional WO 3 /ZnWO 4 /ZnO multiphase

heterojunction system with electron storage capability for significantly

enhanced photoinduced cathodic protection performance. Author links

open overlay  The second is that a good energy band gradient can be

formed between these three phases of WO 3, ZnWO 4 and ZnO a?|
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