
Synoptical membrane structure with
multiple energy storage

What is a smart polycage membrane?

A Smart Polycage Membrane with Responsive Osmotic Energy ConversionBased on Synchronously

Switchable Microporosity and Chargeability Membranes with specific pore sizes are widely used in molecular

separation,ion transport,and energy conversion.

 

Why do we need a membrane for energy storage & conversion?

The current energy crisis has prompted the development of new energy sources and energy storage/conversion

devices. Membranes,as the key component,not only provide enormous separation potential for energy

purificationbut also guarantee stable and high-efficiency operation for rechargeable batteries and fuel cells.

 

Are 2D material separation membranes a good choice for energy field applications?

Remarkably,two-dimensional (2D) material separation membranes have attracted intense attention on their

excellent performancein energy field applications,owing to high mechanical/chemical stability,low mass

transport resistance,strict size-exclusion,and abundant modifiable functional groups.

 

Can membrane microstructure and properties control membrane performance?

However,the molecular understanding of structure-property performance in membrane science has been an

urgent and long-standing problem. A promising but challenging solution lies in the fine-tuning of the

membrane microstructure and properties to control membrane performance.

 

How does a branched membrane design integrate Ultra-microporous and microphase-separated ion channels?

Herein,we report a membrane design that integrates both ultra-microporous and microphase-separated ion

channels through a branched membrane architecture combining a semi-rigid Tr&#246;ger's base (TB)

backbone with flexible structures. The unique dual ion channels feature size-confined pathways,which

facilitate smooth and highly selective ion transfer.

 

Can hydrocarbon ion-exchange membranes improve redox flow batteries?

We report a molecularly engineered hydrocarbon ion-exchange membrane with interconnected subnanometer

channels that enable fast and selective ion transport and boost the energy efficiency and operational stabilityof

redox flow batteries. This work presents a pathway for developing high-performance membranes for redox

flow batteries.

MXenes synthesized by the HF-free strategy can reach 25 &#181;m and they have a flower-like architecture.

Moreover, MXene-based compounds self-assemble into 1D structures ...

Another scientific challenge remains to be addressed, i.e., obtaining an ion exchange membrane that can

satisfy the need for energy storage and conversion devices, ...
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Special Issue Information Dear Colleagues, To meet the growing demand for new technologies, such as global

new energy vehicles, portable power supply and large-scale smart grids, electrochemical ...

The intermittent and unstable nature of renewable energy underscores the critical demand for efficient energy

storage and conversion devices. Electrochemical batteries, with their high ...

Request PDF | On Oct 1, 2024, Gequn Shu and others published Review of emerging multiple ion-exchange

membrane electrochemical systems for effective energy conversion and storage ...

Grand Challenges in Membrane Applications--EnergyZhizhang Yuan1, Xianfeng Li1*1Division of Energy

Storage, Dalian National Laboratory for Clean Energy, Dalian...

The latest research progress of multiple-IEM electrochemical systems is introduced, and the improvement of

electrochemical system performance by using multiple ...

The ion-conducting membrane is one of the most crucial components of RFB, directly impacting on the

efficiency, stability, and cycle life of the energy storage system.

However, constructing amorphous region in dielectric ceramics will inevitably weaken the energy storage

performance, which mainly depends on the original crystal structures and lattice ...

We report a molecularly engineered hydrocarbon ion-exchange membrane with interconnected subnanometer

channels that enable fast and selective ion transport and boost the energy efficiency and ...

To pursue high safety and more affordable energy storage systems, aqueous batteries (ABs) have become a

promising contender. Nevertheless, critical challenges persist in diverse AB systems for large ...

Abstract When considering which components of the cell are the most critical to function and physiology, we

naturally focus on the nucleus, the mitochondria that regulate energy and apoptotic signaling, or other ...

The development of energy storage systems has become a challenging and crucial topic due to the human life

necessities, industrial evolutions, and the environmental ...

The modern understanding of the plasma membrane is referred to as the fluid mosaic model. The plasma

membrane is composed of a bilayer of phospholipids. The membrane is studded with ...

The flow bat-teries are well suitable for large-scale energy storage with their best combination of security, ef

ficiency, and flexibility.
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Abstract Covalent organic frameworks (COFs) are a class of porous crystalline materials based on reticular

and dynamic covalent chemistry. Flexible molecular design strategies, tunable porosity, ...

Flexible molecular design strategies, tunable porosity, modifiable frameworks, and atomically precise

structures have made them powerful platforms for developing advanced devices in energy storage and ...

The integration of water and thermal energy harvesting presents a promising solution to the intermittency

issues associated with individual energy sources. In this study, we ...

Special Issue Information Dear Colleagues, To meet the growing demand for new technologies, such as global

new energy vehicles, portable power supply and large-scale ...

The lightweight, flexible, and foldable PANI membrane represents a great advancement in electrode materials

for next-generation wearable solid-state electrochemical ...

A promising but challenging solution lies in the fine-tuning of the membrane microstructure and properties to

control membrane performance. Here, we designed an ...

With its unique structure, multiple-IEM electrochemical batteries can not only achieve energy storage and

conversion, but also the redox reaction of the battery is ...

This review presents the recent progress of 2D membranes in the fields of renewable energy purification,

storage and conversion, mainly including membrane separation ...

This work reports a membrane design that integrates both ultra-microporous and microphase-separated ion

channels, breaking the intrinsic trade-off between conductivity and selectivity.

An energy storage system serves as an intermediary, converting energy into another form for storage and later

transforming it for use when needed [1]. In our contemporary ...

1 Introduction The exploration of renewable energy sources and the advancement of electrochemical energy

storage devices are getting more and more attention for achieving ...

It is imperative to develop advanced membranes for energy storage and conversion device. A qualified

membrane should be endowed with high ionic conduction, electrical insulation, high safety, long-term ...

A membrane-less redox flow electrical energy storage battery, comprising a cathode electrode and an anode

electrode, wherein the cathode electrode or the anode electrode comprise a ...

Thermal energy storage technologies and systems can effectively reduce the mismatch between energy supply
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and demand through sensible heat storage, latent heat ...

Contact us for free full report 
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