
Construction of energy storage interface

2 INTERFACE CONSTRUCTION BETWEEN THE OXIDE SOLID-STATE ELECTROLYTE AND THE

CATHODE. As the oxide solid-state electrolyte is usually very rigid, the cathode/oxide solid-state electrolyte

interface presents point-to-point contact, very small contact area, extremely large polarization, and huge

impedance for Li + transport. For improvement of the contact property ...

Transition metal selenides (TMSes) are considered promising candidates for the anodes of sodium-ion

batteries (SIBs) due to their substantial theoretical capacity. However, TMSes still face with inferior cycling

lifespan caused by sluggish Na+ diffusion kinetics and vigorous volume variations during dis/charge

processes. Engineering heterostructure is an ...

The solid electrolyte interface (SEI) plays a critical role in determining the performance, stability, and

longevity of batteries. This review comprehensively compares the construction strategies of the SEI in Li and

Mg batteries, focusing on the differences and similarities in their formation, composition, and functionality.

The SEI in Li batteries is well ...

Due to their high power density, rapid charging/discharging ability, and excellent cycling stability,

supercapacitors have long been viewed as vital electrochemical energy storage devices [77]. In general,

supercapacitors can be divided into pseudocapacitors and electric double-layer capacitors, according to their

energy storage mechanism.

Widespread adoption of renewable energies (e.g., solar and wind power) requires safe, efficient, and

cost-effective grid-scale energy storage technologies to smooth out their intermittency and fluctuation [1], [2],

[3].Rechargeable aqueous zinc (Zn) batteries (RAZBs) hold tremendous potential for this application as Zn

metal anode owns unique features, ...

During the construction of energy storage salt caverns in bedded salt, the unpredictable failure of interlayers

results in irregularly shaped caverns with lower storage capacity and with potential safety hazards. ... The

angle of the salt-brine interface is easy to calculate; however, the concentration field of the brine is highly

coupled with ...

The generated LiF is further verified to inhibit the breakage of C O bonds in the polymer chains and prevents

the continuous interface reaction between Li and PEO. Therefore, the all-solid-state LMBs with the

LiF-enriched interface exhibit improved cycling capability and stability in a cell configuration with an

ultralong lifespan over 1800 h.

Nickel rich LiNixCoyMn1-x-yO2 cathode materials have been studied extensively to increase the energy

density of lithium-ion batteries (LIBs) due to their advantages of high capacity and low cost. However, the
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anisotropic crystal expansion and contraction inside the secondary particles would cause detrimental

micro-cracks and severe parasitic reactions at ...

Compared to nanostructured Si/C materials, micro-sized Si/C anodes for lithium-ion batteries (LIBs) have

gained significant attention in recent years due to their higher volumetric energy density, reduced side

reactions and low costs. However, they suffer from more severe volume expansion effects, making the

construction of stable micro-sized Si/C anode materials ...

In Situ Construction of Anode-Molecule Interface via Lone-Pair Electrons in Trace Organic Molecules

Additives to Achieve Stable Zinc Metal Anodes ... MIIT Key Laboratory of Critical Materials Technology for

New Energy Conversion and Storage, School of Chemistry and Chemical Engineering, Harbin Institute of

Technology, Harbin, 150001 P. R ...

The research and development of new energy storage aggregates is important for solving the ITZ problem of

energy storage concrete. New energy storage aggregates that can improve the ITZ interface are acceptable,

even if their addition results in low-strength energy storage concrete because the strength can be improved by

adding fibres.

The heterostructures formed with stable metal compounds indicate more ample redox reaction activity and

higher electronic conductivity [11], [24]  has been proven that the phase interface at the heterostructures can

provide a large amount of lattice mismatch, distortion and defects, the reaction kinetics and long-range

disorder is thus changed, which have ...

On the other hand, the fundamental factors of zinc dendrite formation: uneven Zn 2+ flux distribution and high

desolvation energy barrier for Zn nucleation on the anode surface, should be taken into consideration when

constructing dendrite-free and corrosion-free Zn anodes. Therefore, optimization of the protective layer

property with facilicated zinc ion transport ...

In-situ coupling construction of interface bridge to enhance electrochemical stability of all solid-state lithium

metal batteries. Author links open overlay panel Qianwei Zhang a ... In the future, electric vehicles, energy

storage power stations, and electric aircrafts urgently need electrochemical energy storage devices with high

energy ...

The Li storage capacity was highly dependent on the surface functional groups [47]. The calculation for Li

diffusion on V 2 CO 2 surface indicates the Li mobility on V 2 CO 2 is larger than on V 2 CF 2 and V 2

C(OH) 2 [48]. Moreover, the Li storage capacity of V 2 CO 2 Li 4 was up to 735 mAh g -1, as shown in Fig. 4

a [45].

Solid-state lithium metal batteries (SSLMBs) with ultra-high energy density and excellent safety features are

considered ideal candidates for next-generation energy storage devices. Solid ...
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Li metal is considered as one of the most promising candidates for constructing advanced high-energy energy

storage due to its ultrahigh theoretical capacity and lowest electrochemical potential.

1 Introduction. Hydrogen as a versatile energy carrier is considered as a key component for developing the

decarbonization strategy of energy storage, power generation, and chemical industry. [] The safe and efficient

storage and transportation of hydrogen is a vital bottleneck for the large-scale application of hydrogen energy.

[] In this regard, MgH 2, a typical ...

The development of transition metal phosphides as potential anode materials of sodium-ion batteries has been

substantially hindered by their sluggish kinetics and significant volume change during the

sodiation/desodiation process. In this work, we put forward a rational design strategy to construct a

hollow-structured CoP@C composite to achieve ultrafast and ...

Modeling the construction of energy storage salt caverns in bedded salt. September 2019; Applied Energy

255:113866; ... Th e angle of the salt-brine interface is easy to calculate; however, the . 4 .

In order to pursue high-energy-density batteries to meet the demand of large-scale energy storage while

improving the lithium utilization, the amount of lithium metal and electrolyte should be strictly restricted (i.e.,

N/P <= 2, E/C defined as the ratio of electrolyte to capacity <= 5 &#181;L mAh -1). Batteries with low N/P

and E/C ratios ...

Reinforcing the symmetry of stripping/plating behavior via in situ interface construction for long-lasting zinc

metal batteries ... Zn metal batteries (ZBs) are considered promising candidates for next-generation energy

storage systems. The cyclic reversibility of ZBs is strictly associated with the interfacial evolution of the Zn

anode during ...

Our study reveals a novel material design principle for enhancing charge storage owing to the self-assembled

nanostructures in amphiphilic liquids, and introduces a ...

Due to the problem that the energy storage interface converter under VDCM control cannot achieve power

distribution, a coordinated control method of power proportional distribution of parallel energy storage

converter is proposed. A small signal model is established to analyze the influence of control parameter

changes on system performance.

Solid-state lithium metal batteries (SSLMBs) with ultra-high energy density and excellent safety features are

considered ideal candidates for next-generation energy storage devices. Solid-state electrolytes (SSEs) as

critical materials for SSLMBs include oxide-type, sulfide-type, and polymer-type etc. Among numerous types

of SSEs, ceramic oxide solid-state electrolytes (OSEs) are ...

Energy Storage Materials. Volume 66, 25 February 2024, 103243. Recent advances in interface engineering of

silicon anodes for enhanced lithium-ion battery performance. ... The carbon layer regulated the diffusion of
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reactants, promoting mass transfer at the interface, and facilitating the construction of a hollow structure.

Uniform Li-ion diffusion and robust solid electrolyte interface construction for kilogram-scale Si@ZIF

powder as the anode in Li-ion batteries ... and thermal/chemical stabilities and has been widely researched for

energy storage. In this study, using commercial Si powder with a diameter of 50-200 nm at a kilogram scale,

Si@ZIF core-shell ...

Herein, a novel liquid film (Na-BP) interface is constructed between sodium and solid electrolyte

(Na3Hf2Si2PO12) with an excellent kinetic mass transfer ability and good fluidity, which could ...

Several interface designs, including hybrid, interlayer, solid-liquid, quasi-solid-state gel, and in situ

solidification interface, between electrodes and SSEs for alleviating interfacial resistance, ...

Liquid systems in living organisms stabilize colloidal particles and prevent the aggregation of ions by forming

an efficient interface. This allows for the uniform migration of ions in a directed manner. Inspired by the

interface optimization in the biological realm, herein we have attempted to incorporate a biomaterial,

chondroitin sulfate (CS), into the electrolyte of aqueous ...

The low permeability of salt rock makes it a widely recognized and preferred energy storage medium in

international oil and gas storage development (Liu et al., 2024; Wan et al., 2023a).The ...

The improved wettability is attributed to the favorable construction of the ACE - anion-enriched interface,

which contributes to minimizing the interfacial free energy between Zn metal and the electrolyte, enhancing

the process of uniform nucleation and deposition of ...

[144-146] According to the energy storage mechanism, there are typically two types of SCs: electrical double

layer capacitors (EDLCs) and pseudocapacitors. For EDLCs, the energy storage process mainly occurs in the

accumulation of electrostatic charges on the electrode/electrolyte interface, as shown in Figure 9a.
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