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Summary. The interest in alkaline electrolyzer technologies is growing. A significant boost in performance is expected in 
alkaline electrolyzer cells built around an ion-conducting membrane. The paper will discuss perspectives of using ion-
solvating membranes (ISM) as an alternative to anion-exchange membranes (AEM).   

Abstract. The mainstream trend in alkaline membrane development is that of the anion-exchange membrane (AEM), 
the alkaline counterpart to the acidic cation-exchange membrane (CEM). The AEM has cationic sidechains with OH- as 
counter ions (the exchangeable anions), just as the CEM has anionic sidechains with H+ as counter ions. While CEM’s 
have been around since the 1960’s in fuel cells and recently marketed in electrolyzers too, the AEM’s are still under 
development. The main challenges have been conductivity and chemical stability. The conductivity has improved 
remarkably in recent years, and today one can say that the main problem to address is long-term stability, often 
particularity related to the hydrophilic side chains with the immobilized ions.  

The alternative solution, the ion-solvating membrane (ISM), does not necessarily involve side chains or even immobilized 
ions. The guiding principle is to use a polymeric material that is imbibed with a solution of ions - can be aqueous KOH. 
High conductivities have been demonstrated this way [1-3] along with lab-scale electrolyzers capable of several amperes 
per cm square at less than 2 V [4].  

The ion-solvating concept allows for a different set of functional groups than ionic side chains to make the membrane 
conductive. A variety of hydrophilic moieties can be used, but the question is of course if they are long-term stable. 
However, the bottom line is that new degrees of design freedom come with the ISM. 

In contrast to the ultimate AEM used with only pure water, the ISM still depends on an electrolyte with very high pH. 
This naturally challenges chemical stability, but it also eliminates the need for an ionomer in the catalyst layer. High pH 
moreover reduces the solubility of gasses and consequently the hydrogen crossover rate in pressurize cells.  
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