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As the world pivots towards sustainable energy
solutions, hydrogen production through
electrolysis has emerged as a vital component

in the global energy transition. Electrolysers,
which split water into hydrogen and oxygen using
electricity, are at the heart of this process.

The efficiency and longevity of these systems are
critically dependent on the integrity of their sealing
gaskets, which play an essential role in ensuring the
overall effectiveness and reliability of the process.

UNDERSTANDING ELECTROLYSER
COMPONENTS

An electrolyser is a device that uses electricity to
drive a chemical reaction, specifically the splitting
of water [Hz0) into hydrogen [Hz) and oxygen [O:).
This process, known as electralysis, is fundamental
in producing green hydngen, a clean enargy
source that comes from renewable energy sources
like wind, solar, or hydropower and can be used In
various industries, including transportation, power
generation, and chemical manufacturing.

There are two primary types of electrolysers:
Alkaline Electrolysers (AEL) and Proton Exchange
rMemiorane (PEM) electrolysers,
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Alkaline Electrolysers (AEL) have been used for
decades and operate using a liquid electrolyte,
usually potassium hydroxide [KOH], 1o conduct
electricity. They are known for their durability and
lower capital costs but are typically larger and less
responsivie to fluctuations in power supply.

Proton Exchange Membrang (PEM) use a solid
polymer electralyte, are more compact, can achieve
higher current densities, and produce hydroegen

at higher purities. They are often preferred for
applicaticns that require rapld start-up and
integration with intermittent renewable energy
sources. The primary drawback of PEMs is their
higher cost due to the use of precious metals lIke
platinur and iridium in their construction,
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The efficiency of the electrolyser
depends on how effectively this
process occurs. High-efficiency
electrolysers minimize energy
losses and reduce the operational
costs of hydrogen production
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The efficiency of the electrolyser depends on how
effectively this process aocurs. High-efficiency
electrolysers rinimize energy losses and reduce the
operational costs of hydrogen production, making
the owerall process more economically viable. Factors
such as the guality of the electrodes, the effectivensss
of the membrane, the purity of the input water, and
the sealing gaskets all contribute to the electrolysers’
efficiency and, ultimately, the cost-effectiveness and
sustainakility of hydrogen production.

THE IMPORTANCE OF GASKETS

In an electrolyser, cell frarmes are used to separate
the individual cells that house the unit's anoda
and cathode. Positioned between each cell frame,
gaskets prevent leaks, maintain system pressure,
preserve the purity of the hydrogen produced,
maintain electrical insulation, and ensure overall
efficiency.

In addition to preventing leaks, a well-functioning
gasket must withstand the compression forces
exerted by the plates and frames, ensuring that they
do not deform or intrude into the flow channels.
Any such intrusion could block the flow of gases or
liquids, reducing the electrolysers' efficiency

Understanding which gasket materials and
fabrication methods result in the most reliable
seal can help safeguard against unnecessary risks
and ensure that the gasket is compatible with the
electrolysers' operational environment

MATERIAL SELECTION

When it cormes to gaskets, Polytetraflucroethylens
IPTFE) Is renowned for Its exceptional chermical
resistance, thermal stability, and insulative and low
friction propertles. It Is virtually Inert to almost all
chemicals, making it an ideal material for the harsh
ervironments within electrolysers, However, not all
FTFE gaskets are created equal. The performance
characteristics of PTFE gaskets can vary significanthy
based on their manufacturing processes and the
quality of the raw materials used, PTFE gaskets can
be broadly categorized into three Types:

» Skived PTFE
» Structured FTFE
* Expanded PTFE

SKIVED PTFE

Skived PTFE gaskets are produced by slicing thin
layers from a solid PTRE billet in a process known
as skiving, While skived PTFE retains the inherent
chemical resistance of PTFE, it has a higher
tendency for creep and cold flow under load due
toits relatively low mechanical strength. Creep is
the tendency of a solid material to slowly move

or deformn under mechanical stresses. In gasket
applications, this means that over time, especially
under sustained pressure and termperature, skived
PTFE gaskets may flow, leading to a loss of sealing

integrity.




STRUCTURED PTFE

Structured PTFE gaskets are manufactured

by Introducing fillers—such as hollow glass
micrespheres, barium sulfate, or silica—into the
PTFE matrix, followed by a calendering process.
The comblination of these two important steps

not only enhances the mechanical properties of
PTFE by reducing its tendency to creep but also
orients the PTFE molecules, resulting in improved
strength and stability. The fillers Interlock with the
PTFE molecules, creating a more robust structure
and imparting different properties depending

on the filler type used. Structured PTFE gaskets
exhibit better load-bearing capakilities and reduced
deformation under stress, making them reliable for
long-term applications.

EXPANDED PTFE

Expanded PTFE [ePTFE} gaskets are produced
through a specialized process that expands the
PTFE material, creating a microporous structure
with multidirectional strength. This expansion
results in a gasket material that combines excellent
chemical resistance with superior mechanical
properties, including high compressibility and
resilience, The multidirectional fibrillation of PTFE

molecules enhances its strength and reduces creep.

ePTFE gaskets, such as Teadit 24 SH, have a lower
tendency for creep and can maintain a reliable
seal over extended periods, even under fluctuating
ternperatures and pressures. Additionzally, ePTFE
gaskets are wvery soft and conform easlly to flange
surfaces, effectively sealing even surfaces with
minor imperfections or irregularities.

CONNECTING MATERIAL
CHOICE TO ELECTROLYSER
PERFORMANCE

Selecting skived PTFE gaskets in electrolyser
applications poses risks due to their propensity for
creap, which can lead to seal fallure over tirme. This
is particularly detrimental In electrolysers, where
maintaining a consistent seal is vital for efficiency
and safety. The loss of seal integrity can result in gas
leaks, cross-contamination of the gas flow channels,
and decreased systemn performance,
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Im contrast, structured and expanded PTFE gaskets
offer improved mechanical strength and reduced
creep, making them rmore sultable for demanding
environments within both PEM and alkaline
electrolysers, Their enhanced properties ensure
that the gaskets can withstand operational stresses
over the long term, malntaining seal integrity and
contributing to the overall efficiency and reliability
of the hydrogen production process. Furthermore,
PTFE fluoropolymers provide excellent electrical
stakility across various environmental conditions,
setting them apart from other insulating rmaterials.
For reference, pure PTFE exhibits superior electrical
properties, with a high dielectric strength of around
24 kVimm.
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In PEM electrolysers, where
gaskets must perform under
limited bolt preload and very thin
gasket thicknesses, structured
PTFE gaskets like Tealon 1570 are
particularly effective
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For example, in PEM electrolysers, where gaskets
must perform under limited bolt preload and very
thin gasket thicknesses, structured PTFE gaskets
like Tealon 1570 are particularly effective. The
Incorparation of fillers enables these gaskets to
maintain a reliable seal even under the lower bolt
loads typically found in PEM systems.

On the other hand, In alkaline electrolysers,
expanded PTFE gaskets like Teadit 24 5H are
widely used and can withstand harsh operating
conditions without significant degradation. This
resistance to chemical attack extends the service
life of the gaskets, reducing the need for frequent
maintenance and replacernent

Thanks to their chernical resistance, mechanical
strength, and performance-enhancing fillers,
both structured and expanded PTFE gaskets
offer versatile solutions for different electrolyser
types. While this article highlights a few exarmples,
additional expanded and structured PTFE gaskets
can also be specified or custom-selected to mest
the unigue requirements of each electrolyser. Bven
within PEM or alkaling electrolysers, variations in
design, operating conditions, and performance
requirements may hecessitate different gasket
solutions to ensure optimal sealing performance.
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CHALLENGES AND INNOVATIONS

ongo Iruq [_1|'-._1-r '.mth rnariuf-_il..l;urr:-r:. continuously
testing and refining their products to meet the
specific needs of different ele
Cne of the key challenges in this fleld is ensuring
that gaskets can withstand the operating
termnperatures and pressures typical of hydrogen
production without losing their sealing capabilities.
For instance, some miaterials initially considerad
suitable for alkaline electrolysers have been found
to have chemical incompatibility issues. In highly

el materials miay

ting materials specifically
suited to the chemical ervironment within the

electrolyser.

To achieve high sealability in
electrolysers, it is essential to
consider several factors

olyser technologies.
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ACHIEVING OPTIMAL
SEALABILITY

To achieve high sealability in electrolysers, it is
essential to consider several factors:

1. Material Compatibility: Ensure the gasket
material is chemically compatible with the
electrolysers’ fluids, gases, and electrolytes.

Sealability Performance; Choose a gasket that
can pravide an effective seal with the available
bolt preload, ensuring reliable sealing with the
given mechanical constraints

Mechanical Properties: The gaskest must

have the appropriate compression and stress
resistance o malntain a seal without deforming
or intruding into flow channels.

t. Temperature and Pressure Resistance: The
gasket material should withstand the operating
temperatures and pressures without losing its
sealing properties.

. Durability: Long-terrm chemical and mechanical
degradation resistance is crucial to reduce
maintenance costs and ensure continuous
operation.

FINAL THOUGHTS

The role of gaskets in electrolysers cannot be
overstated. As the dermand for hydregen production
grows, the need for reliakle, high-performance
sealing solutions will only increase, By focusing

on material compatibility, mechanical resillence,
and durability, manufacturers can ensure that

their gaskets contribute to the efficient and

safe operation of electrolysers. As research and
develapment in this field continueas, one can expect
even more advanced gasket solutions tailored to
the specific needs of this critical technology.
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