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Are Nafion-sulfonated silica composite membranes suitable for proton exchange membrane fuel cells?

3. Summary

 

<div class="df_qntext">What is a proton exchange membrane fuel cell?

Fig. 1. Schematic of Proton Exchange Membrane Fuel Cell. To produce electricity, a proton exchange

membrane electrolyzer (PEME), a producer of clean hydrogen gas, is &quot;complementary&quot; to a

Proton Exchange Membrane Fuel Cell (PEMFC).

 

<div class="df_qntext">What is a proton exchange membrane (PEM)?

Quantity production of low-cost and high-performance proton exchange membranes (PEMs) used in hydrogen

fuel cells is the centerpiece step toward the hydrogen future. Herein, we developed a facile s...

 

<div class="df_qntext">Are Nafion-sulfonated silica composite membranes suitable for proton exchange

membrane fuel cells?

Nafion-sulfonated silica composite membrane for proton exchange membrane fuel cells under operating low

humidity condition J Memb Sci, 583(2019), pp. 103-109 Google Scholar  F.A.Doobi, F.Q.Mir Exploring the

Development of Natural Biopolymer (Chitosan)-based Proton Exchange Membranes for fuel Cells: a Review

Results Surf. Interfaces(2024)

 

<div class="df_qntext">Are proton-exchange membrane fuel cells financially viable?

In this study,we concentrate on proton-exchange membrane fuel cells (PEMFCs),generally viewed as

financially viablefor vehicle industries,especially for automobiles demanding less hydrogen infrastructure

facilities,like fleets of cabs,buses,and logistical automobiles.

 

<div class="df_qntext">What is a proton exchange membrane electrolyzer?

A proton exchange membrane electrolyzer is used to supply the required fuel and oxidant for the fuel cell. In

addition,the required electrical power of the electrolyzer is supplied by the solar photovoltaic system. Heating

and cooling demand is provided by PEMFC and TEC,respectively.

 

<div class="df_qntext">What is a proton exchange membrane?

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

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

insulator and reactant barrier,e.g. to oxygen and hydrogen gas.

Hydrogen production via a directly coupled solar-proton exchange membrane (PEM) electrolysis system using

aqueous methanol instead of water ...
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In this study, a performance assessment of a solar-powered high-pressure proton exchange membrane (PEM)

electrolyzer for hydrogen production is conducted. The feasibility ...

Additionally, a novel proton exchange membrane with superior ionic conductivity and durability increased

fuel cell efficiency by 10.12% while significantly reducing hydrogen crossover ...

In this study, a proton exchange membrane (PEM) electrolyzer is analyzed and optimized for water

decomposition, providing a scalable solution for green hydrogen production. Bandar Abbas was ...

The reaction products of PEM electrolysis are therefore hydrogen and oxygen (H2 and O2). PEM water

electrolysis uses a solid polymer electrolyte - the polymer electrolyte membrane, which is also called ...

This study explores the performance of proton exchange membrane (PEM) for green hydrogen production,

with integration of a parabolic trough collector ...

As a relevant result we show that hydrogen production via proton exchange membrane water electrolysis is a

promising technology to reduce CO 2 emissions of the hydrogen sector by up ...

Proton exchange membrane (PEM) fuel cells emerged as promising substitute to fossil fuels. The potential to

reduce overall energy consumption, zero carbon emission, and high energy ...

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 ...

The PEMFC is composed of three layers: an anode, a cathode, and a proton exchange membrane. The anode

layer is designed to permit the flow of hydrogen where the oxidation process ...

The proton exchange membrane water electrolysis (PEMWE) technology has been developed to offer high

voltage efficiencies at high current densities. Besides, PEMWE cells are characterized by a fast ...

Among all types of water electrolyzers, proton exchange membrane water electrolyzer (PEMWE) stands out

as a highly promising technology for hydrogen production in the 21st century.

This study proposes a solar-geothermal multi-generation system integrating proton exchange membrane fuel

cells (PEMFCs) for continuous, reliable, and ...

Quantity production of low-cost and high-performance proton exchange membranes (PEMs) used in hydrogen

fuel cells is the centerpiece ...

A new polygeneration system based on photovoltaic solar system, proton exchange membrane fuel cell and
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thermoelectric device is introduced. This proposed system is able to provide ...

High current density, high operating pressure, small electrolyzer size, good integrity, and flexibility are all

benefits of proton exchange membrane (PEM) water electrolysis technology. It also has good ...

Proton exchange membrane water electrolysis (PEMWE) represents a promising technology for renewable

hydrogen production. However, the large-scale ...

Proton exchange membrane (PEM)-based electrocatalytic systems represent a promising technology for

hydrogen production, which is equipped to combine efficiently with intermittent electricity from ...

Silicon/perovskite tandem solar cells combined with proton exchange membrane electrolyzers for solar

hydrogen production Using solar energy to convert carbon ...

This study introduces an advanced nonlinear optimization-based energy management system (EMS)

specifically designed for modular Proton Exchange Membrane Water Electrolyzers ...

Improve Conductivity and Increase Durability with Proton Exchange Membranes There are a variety of fuel

cell technologies available, including alkaline fuel ...

Power electrolysis mainly include three technological routes: alkaline water electrolysis (AWE), solid oxide

water electrolysis (SOEC), and proton membrane water electrolysis (PEMWE) ...

This study explores the performance of proton exchange membrane (PEM) for green hydrogen production,

with integration of a parabolic trough collector (PTC), thermal energy storage ...

Proton exchange membrane fuel cells (PEMFCs) are emerging as a promising energy conversion technology

for sustainable power generation, offering high ...

Recent developments in water electrolysis technologies have enabled operations under partial nominal loads.

Thanks to its rapid response capability, the Proton Exchange Membrane Water ...

About us Proton Technologies was founded in 2019, with the goal to produce highly efficient electrochemical

hydrogen compression and purification products. Our technology is based on a ...

The confined protons (H+) combine to form green hydrogen gas on the cathode side, while hydroxyl ions

(OH-) on the anode side create water and oxygen gas. ...

Recently, researchers have developed proton-conducting membranes based on polymer supports. This shows

promise for proton exchange membrane fuel cells and direct methanol ...
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Owing to these prospects, low-temperature fuel cells like the proton exchange membrane fuel cells (PEMFC)

are the most prospective energy conversion technologies. PEMFCs ...

Membrane is one of the most important components in proton exchange membrane fuel cells (PEMFCs),

which determines the transport phenomena, performanc...

The integration of proton exchange membrane fuel cells with solar energy systems has attracted much

attention, and a large number of studies have been carried out for this purpose in terms of simulation, ...

A proton exchange membrane electrolyzer is used to supply the required fuel and oxidant for the fuel cell.

Also, the required electrical power of the electrolyzer is supplied by a solar ...
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