
SC9: ANION-CONDUCTING MEMBRANES 
FOR ENERGY APPLICATIONS  

H 2 o f f e r s a v e r s a t i l e , c l e a n a n d f l e x i b l e e n e r g y v e c t o r m a k i n g l a r g e - s c a l e i n t e g r a t i o n o f r e n e w a b l e
e n e r g y p o s s i b l e . W i t h i n t h e l o w t e m p e r a t u r e w a t e r e l e c t r o l y s i s , P E M a n d a l k a l i n e e l e c t r o l y s e r s a r e
c o n s i d e r e d t h e m o s t p r o m i s i n g . P E M h a s a t t r a c t e d c o n s i d e r a b l e a t t e n t i o n e v e n i f , b e i n g a s s o c i a t e d
t o h i g h C A P E X , m e g a w a t t s i z e P E M e l e c t r o l y s e r s a r e b e i n g d e p l o y e d f o r e n e r g y s t o r a g e a n d
d e c a r b o n i z a t i o n o f i n d u s t r y s e g m e n t s . T h e m a i n a d v a n t a g e s : i ) h i g h c u r r e n t d e n s i t i e s , i i ) r a p i d
p o w e r - u p / p o w e r - d o w n r a t e s a n d i i i ) h i g h - p r e s s u r e , m a k i n g t h e m v e r y s u i t a b l e f o r H 2 p r o d u c t i o n
f r o m r e n e w a b l e s . O n t h e o t h e r h a n d , a l k a l i n e e l e c t r o l y s e r s e m p l o y p o r o u s d i a p h r a g m s i n
c o m b i n a t i o n w i t h h i g h l y c o n c e n t r a t e d K O H s o l u t i o n s . T h e t e c h n o l o g y h a s l o w e r C A P E X d u e t o t h e
u s e o f l o w - c o s t m a t e r i a l s . H o w e v e r , i t i s a l s o a s s o c i a t e d w i t h l o w e r H 2 p u r i t y a n d p r e s s u r e , s l o w e r
p o w e r - u p / p o w e r - d o w n r a t e s , a n d l a r g e r p a r a s i t i c e n e r g y l o s s e s . R e c e n t d e v e l o p m e n t s i n
m e m b r a n e s h a v e l e d t o t h e p o s s i b i l i t y o f u s i n g a n i o n - e x c h a n g e m e m b r a n e s ( A E M ) . A E M h a s t h e
p o t e n t i a l o f c o m b i n i n g t h e a d v a n t a g e s o f a l k a l i n e w a t e r e l e c t r o l y s i s ( l o w C A P E X a n d u s e o f n o n -
p r e c i o u s c a t a l y s t s ) , w i t h t h e a d v a n t a g e s o f P E M . H o w e v e r , A E M e l e c t r o l y s i s i s l i m i t e d b y
m e m b r a n e s e x h i b i t i n g i n s u f f i c i e n t i o n i c c o n d u c t i v i t y a s w e l l a s a p o o r c h e m i c a l - m e c h a n i c a l
s t a b i l i t y .

In the past years Evonik has developed a variety of novel cationic moieties and backbone chemistries for hydroxide
conducting polymers for versatile use in AEM membranes. The chemistry makes use of different cyclic quarternized
ammonium cationic moieties (cQA) like imidazolium, benzimidazolium and more advanced cyclic derivatives, along with
polymer backbones based on polyaryletherketones (PAEK). Membranes derived from cQA-PAEK chemistry already meet
major KPIs, however, this new chemistry has to be translated into a continuous coating process. The key challenge is to
identify and validate optimal parameters with regard to polymer solution, coating techniques and thermal post-treatment.
This is necessary in order to optimize the channel-in-matrix morphology which is obtained by nanoscale phase segregation
of the amphiphilic polymer.

T H E C H A L L E N G E

https://www.innomem.eu/

K E Y  D R I V E R S  O F  T H E  S E R V I C E :  T H E  V A L U E  P R O P O S I T I O N

T H E C O N T E X T

Through the workshop with Evonik, the following points were highlighted as the key differentiators of the membranes 
being produced in this showcase. 

Anion-conducting membrane to be used in alkalinewater electrolysis to produce H2
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•Scale-up of polymer-based 
membranes with optimal ion 
conductivity and selectivity as well 
as mechanical and chemical 
stability
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•Evonik is the sole IP owner of the 
DURAION® membrane 

Unmatched quality 
excellence

•Distinguished mechanical
integrity
•Excellent chemical stability in 
aggressive media

•Very high ionic conductivity

Continuous roll-to-roll 
process

•successfully transfered from 
batch-to-batch lab-scale 
manufacturing process 
tocontinuous roll-to-roll 
process

Low CAPEX

•Same performance as a PAM 
electrolizer but with a low 
CAPEX 
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