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What is a proton exchange membrane fuel cell?

Among several types of fuel cells,proton exchange membrane fuel cells (PEMFCs) have been most successful

and have already been commercialized in residential and automobile (fuel cell vehicles,FCVs)

applications,owing to their high power density and efficiency at low operating temperatures (typically ca.

60-80 &#176;C).

 

Can proton-exchange membrane fuel cell vehicles achieve high power density?

These concepts are expected to be implemented in next-generation PEMFCs to achieve high power density.

This Perspective reviews the recent technical developments in the components of the fuel cell stack in

proton-exchange membrane fuel cell vehicles and outlines the road towards large-scale commercialization of

such vehicles.

 

What is next-generation Proton-exchange membrane (PEM) fuel cell development?

Show more Next-generation proton-exchange membrane (PEM) fuel cell development requires major

breakthroughs in cost, performance, and durability, which largely depend on development of an ultralow-Pt

catalyst layer (CL) without sacrificing fuel cell performance and durability.

 

Does bipolar plate geometry affect the performance of proton exchange membrane fuel cells?

A comprehensive study of the effect of bipolar plate (BP) geometry design on the performance of proton

exchange membrane (PEM) fuel cells. Renew. Sustain. Energy Rev. 111, 236-260 (2019). Dubau, L. et al. A

review of PEM fuel cell durability: materials degradation, local heterogeneities of aging and possible

mitigation strategies.

 

What does a proton exchange membrane do in A PEMFC?

4.2. Proton exchange membranes In PEMFCs, membranes play essential roles, such as providing channels for

proton migration and transport, separating gas reactants, and insulating electrons .

 

What is a proton exchange membrane (PEM)?

Here, a copolymer containing imidazole groups and phosphonic acid groups is designed and prepared, and

then, a novel proton exchange membrane (PEM) that possesses an interpenetrating polymer network structure

and consists of the copolymer and perfluorosulfonic acid (PFSA) is obtained.

Proton exchange membrane (PEM) fuel cell-based systems, integrated with solar and wind energy, offer a

promising alternative. This review explores the potential of these hybrid systems in stationary telecom

applications, providing a comprehensive overview of their architecture, energy management, and storage

solutions.
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This table summarizes the U.S. Department of Energy (DOE) technical targets for proton exchange membrane

(PEM) electrolysis. There are many combinations of performance, efficiency, lifetime, and cost targets that

can achieve the central goal of low-cost hydrogen production of $2/kg H 2 by 2026 and $1/kg H 2 by 2031.

The combination of targets listed here ...

Polymer electrolyte membrane (PEM) fuel cells, also called proton exchange membrane fuel cells, use a

proton-conducting polymer membrane as the electrolyte. Hydrogen is typically used as the fuel. ... This

emerging technology could provide storage of excess energy produced by intermittent renewable energy

sources, such as wind and solar power ...

A proton exchange membrane fuel cell (PEMFC)-lithium battery hybrid power system is a novel powertrain

solution for automobiles, which achieves efficient, eco-friendly, and reliable power output. ... The lithium

battery acts as an energy storage device, supplying additional power when necessary or recuperating braking

energy. The PEMFC-lithium ...

Membranes with fast and selective ion transport are widely used for water purification and devices for energy

conversion and storage including fuel cells, redox flow batteries and electrochemical ...

In recent years, proton exchange membrane (PEM) fuel cells have regained worldwide attention from

academia, industries, investors, and governments. The prospect of PEM fuel cells has turned into reality, with

fuel cell vehicles successfully launched in the market. However, today''s fuel cells remain less competitive

than combustion engines and batteries, primarily due to their high cost ...

Development and assessment of a novel isobaric compressed hydrogen energy storage system integrated with

pumped hydro storage and high-pressure proton exchange membrane water electrolyzer Energy, 294 ( 2024 ),

Article 130798, 10.1016/j.energy.2024.130798

Key Laboratory of Material Chemistry for Energy Conversion and Storage (Ministry of Education), Hubei

Key Laboratory of Material Chemistry and Service Failure, School of Chemistry and Chemical Engineering,

Huazhong University of Science and Technology (HUST), 1037 Luoyu Road, Wuhan, 430074 P. R. China ...

The proton exchange membrane ...

Proton exchange membrane fuel cell (PEMFC) serves as an electrochemical device that directly transforms the

chemical energy of fuel and oxidant into electrical energy. PEMFCs are the most promising hydrogen

utilization devices owing to their environmental friendliness, high efficiency, high stability, and low noise [ 1

].

Next-generation proton-exchange membrane (PEM) fuel cell development requires major breakthroughs in

cost, performance, and durability, which largely depend on development of an ultralow-Pt catalyst layer (CL)

...
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In this paper, to target the problem of a proton exchange membrane fuel cell generating a large amount of

waste heat during operation and requiring a heat source to preheat the warm-up during the low-temperature

cold start period, we discussed how the cogeneration and waste heat storage of the fuel cell are realised

through the thermal coupling ...

In this work, the synthesis of a phosphorylated polyvinyl alcohol (p-PVA)/polyoxometalate

(tungsto-phosphate) membrane for the BioGenerator, a bio-electrochemical energy storage technology, is

reported. It was shown that bonding of lacunary tungsto-phosphate ions to the carbon skeleton of a polymer

matrix results in an increase in ...

Moreover, battery energy storage systems (BESS) are usually used for renewable energy storage, but their

capacity is constant, which easily leads to the capacity redundancy of BESS and the abandonment problem of

wind and solar energy [3], [4], [5]. ... Proton exchange membrane electrolyzer cells (PEMEC) are suitable for

the conversion of ...

The consumption of hydrogen could increase by sixfold in 2050 compared to 2020 levels, reaching about 530

Mt. Against this backdrop, the proton exchange membrane fuel cell (PEMFC) has been a major research area

in the field of energy engineering. Several reviews have been provided in the existing corpus of literature on

PEMFC, but questions related to ...

PDF | On Nov 5, 2018, Radenka Maric and others published Proton Exchange Membrane Water Electrolysis

as a Promising Technology for Hydrogen Production and Energy Storage | Find, read and cite all ...

Water electrolysis using a proton exchange membrane (PEM) holds substantial promise to produce green

hydrogen with zero carbon discharge. Although various techniques are available to produce hydrogen gas, the

water electrolysis process tends to be more cost-effective with greater advantages for energy storage devices.

However, one of the challenges ...

Proton exchange membranes (PEMs) or proton-conducting electrolytes are the key components in fuel ... Skip

to main content An official website of the United States government ... Jiang ...

For proton exchange membrane fuel cells (PEMFC) and water electrolysers (PEMWE), ... we discuss the

utilisation of high penetration of high energy x-rays to study the materials in actual ...

Hydrogen energy from electrocatalysis driven by sustainable energy has emerged as a solution against the

background of carbon neutrality. Proton exchange membrane (PEM)-based electrocatalytic systems represent

a promising technology for hydrogen production, which is equipped to combine efficiently with intermittent

electricity from renewable energy ...

Page 3/4



Energy storage proton exchange
membrane

Moreover, its sluggish hydrogen production rate poses challenges in swiftly adapting to the fluctuating output

of renewable energy sources. Proton exchange membrane water electrolysis, also known as Solid Polymer

Electrolyte (SPE) [9, 10], is also known as acid hydrolysis because the electrolyte after the anodic reaction is

strongly acidic. Its ...

Proton-exchange membrane fuel cell (PEMFC) is one of the most attractive types of fuel cell in terms of

design and operation, which operates in the temperature range of about 80 &#176;C. ... In a solar-driven

energy system integrated with an energy storage system, energy can be stored during the day, high-radiation

and low-consumption hours, and ...

Proton exchange membrane fuel cells (PEMFCs) can directly convert chemical energy into electrical energy

with high efficiency. However, the oxygen reduction reaction (ORR) at the cathode limits the overall reaction

rate due to its extremely sluggish kinetics, which requires a high activation energy and a corresponding high

overpotential (~ 400 mV).

Some methods have been used to ameliorate these problems, and energy storage with hydrogen is one of them

[1]. The electricity can be used to produce hydrogen through the electrolyzer, and hydrogen can be stored for a

long time and then used in the fuel cell to generate electricity. ... Proton exchange membrane electrolysis cell

(PEMEC) has ...

A proton-exchange membrane, or polymer-electrolyte membrane (PEM), is a semipermeable membrane

generally made from ionomers and designed to conduct protons while acting as an electronic insulator and

reactant barrier, e.g. to oxygen and hydrogen gas. [1] This is their essential function when incorporated into a

membrane electrode assembly (MEA) of a proton ...

Design and economic analysis of high-pressure proton exchange membrane electrolysis for renewable energy

storage. Author links open overlay panel Jian Dang a, Yangyang Li a, Biao Liu a, Song Hu b, Fuyuan Yang a,

Minggao Ouyang a. ... if only hydrogen generation is used for energy storage and the scale of renewable

energy is determined, ...

With the rapid growth and development of proton-exchange membrane fuel cell (PEMFC) technology, there

has been increasing demand for clean and sustainable ... Batteries are energy storage devices ...
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