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1. Purpose 

The purpose of this document is to share guidance for working with Aemion® membranes in 
electrolyzer cells and stacks. 

2. Scope 
Achieving the correct stack compression, evenly distributed, is critical for good long term 
electrolyzer performance. In this application note, we share our experience of stack building with 
Ionomr’s Aemion® membrane. Aemion® has diƯerent properties to other AEMs on the market; 
following this guide will help to realise the benefits of the Aemion® membrane.  

3. Definitions 
3.1 AEM – anion exchange membrane. A film of anion-conductive ionomer used to transport 

hydroxide anions (OH-) through hydrated channels while acting as a barrier to gases and 
electrons between the electrolyzer’s anode and cathode compartments. 

3.2 PEM – proton exchange membrane. A film of proton-conductive ionomer used to transport 
protons (H+) through hydrated channels while acting as a barrier to gases and electrons 
between the electrolyzer’s anode and cathode compartments. 

3.3 PTL – porous transport layer. A metallic component which is typically made of a metal such 
as nickel. It sits on the anode side of the electrolyzer and transports water and gases to the 
electrode. It also conducts electrons away from the anode to the electrolyzer’s circuits.  

3.4 MPL – microporous layer. A layer which is found on the GDL or PTL and faces towards the 
electrodes. It has a finer porosity than the PTL or GDL bulk structure and helps to direct gases 
to the electrode more eƯectively. For metal components, it can also stabilize the interface 
between the membrane and the PTL. 

3.5 CCM – catalyst coated membrane. A membrane with anode and cathode electrodes coated 
onto its surfaces. 

4. Reference Documents 
4.1 APN-AEM-1011 Aemion® AEM Water Electrolyzer Reference Design  

5. Comparison of Aemion® properties with other AEMs 

5.1 MEMBRANE 

Aemion® is one of the few reinforced AEMs on the market today. The reinforcement limits the x,y 
swelling to a very low level. Table 1 shows dimensional and swelling behaviors of Aemion® in 
diƯerent ionic forms. 
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Due to the nature of the polymer, much less creep is observed with Aemion®, making it more stable 
at higher temperatures. This means that the approach to compression should be diƯerent with 
Aemion® membranes. 
 
Table 1. Aemion® dimensional properties in diƯerent ionic forms. 

Membrane 
x,y swelling / 

% 
z swelling / 

% 

Membrane thickness / 
µm 

Initial Final 

Aemion®  
(nitrate form) 

KOH treatment, 
RT 

0.2 20 75 90 

Water treatment, 
80 °C 

<3 8 75 81 

Aemion®  
(hydroxide form) 

KOH treatment, 
80 °C 

<3 50 75 113 

Water treatment, 
80 °C 

<3 40 75 105 

 

5.2 GASKETS 

Gaskets play an important role in the durability of the electrolyzer stack. They reduce distortion of 
the membrane by supporting the region surrounding the active area. The gasket strategy will vary 
depending on the design of the stack, nature of the bipolar plate and flow fields used, type of PTL 
and MPL and the thickness and compressibility of the GDL. The GDL is perhaps the most 
compressible component in the stack; in stacks where two metal PTLs are used, there are few 
compressible components, and care should be taken not to damage the membrane when 
compressing these systems. 
 

 
 

Figure 1. Simple side view schematic of a stack. 
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As Figure 1 shows, the gaskets are important in sealing the stack and supporting the thinner 
membrane or CCM. They need to be the right height and area; optimization of the gaskets can 
improve sealing and reduce the applied force needed. A molded cell frame is another way of 
achieving this; here the thickness of the frame and components should be designed to give the 
desired compression.  

Figure 2. Potential problems with cell setup. 
 
Figure 2 shows potential problems with implementing gaskets of incorrect thickness. If the gasket 
is too thick, there is poor contact between membrane and electrodes, which would lead to high 
interfacial resistance and poor performance. If the gasket is too thin, incompressible electrodes or 
PTLs sit higher than the gasket and risk material damage (both to membrane and compressible 
electrodes or GDLs) from overcompression. 
 

5.3 POROUS TRANSPORT LAYERS 

There are a range of porous transport layers on the market, and each brings diƯerent properties to 
the stack. Some are naturally quite aggressive towards the membrane, for example with large pores 
on the surface which cause significant distortion in the z-direction. Some penetration of the 
membrane into the porous transport layer is desirable for low contact resistance, but too much will 
cause the membrane to deform and in time pinholes may form. 
 
The porous transport layer can also shed metal fibers, which can pierce the membrane and cause 
leaks. Of particular concern is the edge of the porous transport layer, where the edges can be sharp 
or have burrs arising from the cutting process. Any of these can cause damage to the membrane. It 
is important that the porous transport layer is smooth. 
 

5.4 APPLIED FORCE 

Electrolyzers are usually compressed by tightening the bolts on the threads which run through the 
stack. The aim is to compress the stack evenly and to a target pressure. Springs are often used to 
spread the pressure more evenly across the face of the stack. 
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When using the Aemion® membrane, the compression pressure should be lower than typically used 
because the membrane does not swell significantly in any direction, unlike other commonly used 
AEM and PEM membranes. Overcompression will cause damage to the membrane, most likely 
through damage from the porous transport layer. Reoptimization of gaskets can also be beneficial 
to provide support for the membrane without the need for overcompression.  
 
For Ionomr’s reference design, we recommend the following target compressions: 
 
Table 2. Recommended compression targets for Aemion® membrane. 

Reference 
GDE 

Thickness / 
µm 

Target 
compression / % 

Hard stop gasket thickness to achieve target 
compression 

Flat plates 
(no pocket) 

75 µm pocket 
(IMR reference design) 

Cathode 230 ±5 12 8 mil (203 µm) 5 mil (127 µm) 
Anode 280 ±10 15 10 mil (254 µm) 7 mil (178 µm) 

 
More generally, the following formula can be used to calculate appropriate gasket thickness: 
 

𝛿௚௔௦௞௘௧ = ൬
100 − 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛(%)

100
× 𝛿௘௟௘௖௧௥௢ௗ௘൰ − 𝛿௣௢௖௞௘௧ 

 
where δgasket, δelectrode and δpocket are the thicknesses of gasket, electrode and pocket respectively. 
 
For designs where a metal PTL is used on the cathode as well as the anode, compression will need 
to be adjusted to take account of the lower compressibility of metal structures compared with 
carbon materials. 
 
Pressure paper can be used to measure the evenness of applied pressure across the cell and 
between components. A good example of pressure paper is Fujifilm LLLW paper. Figure 3 shows a 
successful cell build with the main force being on the seal as designed. 

 
Figure 3. Pressure paper from a successful cell build. 
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Revision History: 
 

Revision Date Description of Changes 

A Sept. 30, 2025 Initial release 

B Jan. 30, 2026 Added membrane properties in hydroxide form, 
cell/gasketing cross section, corrected membrane 
thickness 

C Mar. 11, 2026 Inclusion of disclaimer statement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All technical information and recommendations are based on Ionomr’s research results and application experience 
and should be used for reference only. Ionomr uses best eƯorts to provide accurate and reliable information but 
assumes no legal responsibility for the information or the results of its use. This data does not imply any warranty or 
performance guarantee. Application results may vary due to diƯerences in application environments and conditions. 
Customers should verify its suitability and usability based on their specific application and their inbound goods control 
procedures. The data within the document belongs to Ionomr and is subject to change.  It should not be used alone as 
the basis of design or to establish specification limits in isolation.


