Evonik wants to make green hydrogen more affordable
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• Innovative membranes for water electrolysis
• Polymer chemistry is the key to anion exchange
membrane
• EU research project on cost-efficient hydrogen
production
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Essen. Green hydrogen is a beacon of hope in the energy
transition, both as a carbon-free fuel for industry and
transportation, and as a key raw material for the chemical
industry. Green hydrogen is produced from water by electrolysis
using electricity generated from renewable resources. It is still
much more expensive than conventional hydrogen, which is
generally obtained from methane gas in a process that releases
carbon dioxide. As well as sufficient low-cost electricity generated
from renewables, investment in the electrolyzer is a key factor in
cost-efficient production of green hydrogen.
The central component of the electrolyzer, which has a major
influence on efficiency and reliability, is an ion-conducting
membrane. Evonik has now developed a novel anion exchange
membrane (AEM), which should contribute to the breakthrough of
electrolytic production of hydrogen. “Our membrane could allow
commercial realization of highly efficient and economically viable
electrolysis technology,” says Oliver Conradi, who is responsible
for membrane research at Creavis, Evonik's strategic innovation
unit.
The membrane developed by researchers at Creavis and experts
from the High Performance Polymers unit in the Membranes
innovation growth field comprises a resistant polymer with
excellent conductivity. Conradi: “The polymer chemistry behind
this membrane is the key to efficient electrolysis. And we now
hold that key.”
Electrolysis with anion exchange membranes has clear benefits
compared with other electrolytic processes such as conventional
alkaline electrolysis using diaphragms (AEL) or the more recent
method of proton exchange membrane electrolysis (PEM) which is
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highly dependent on raw materials such as precious metals. The
innovative AEM concept reduces investment costs because the
cells used for electrolysis in alkaline conditions do not require
precious metals. Therefore, far less expensive materials can be
used. Other attributes of this AEM electrolysis platform are high
current density, very good efficiency, and high flexibility.
In the CHANNEL project, a consortium of highly qualified partners
from industry and research organizations will plan, construct, and
test an AEM electrolysis system based on the new membranes
from Evonik. CHANNEL stands for Cost-efficient Hydrogen
production unit based on ANionN exchange membrane
Electrolysis. The project will run for three years and will receive
funding of around €2 million from the European Union’s Horizon
2020 research program. In addition to Evonik, which is providing
the AEM membrane, the other project partners are Shell
(Netherlands; hydrogen user), Enapter (Italy; plant engineer for the
electrolyzer), Forschungszentrum Jülich (Germany; R&D on
membrane-electrode assemblies), the Norwegian University of
Science and Technology (NTNU; catalysts), and SINTEF, an
independent research organization in Norway, which is
responsible for project coordination. The consortium therefore
covers the entire value chain for the production of green
hydrogen.

Company information
Evonik is one of the world leaders in specialty chemicals. The company is active
in more than 100 countries around the world and generated sales of €13.1
billion and an operating profit (adjusted EBITDA) of €2.15 billion in 2019. Evonik
goes far beyond chemistry to create innovative, profitable and sustainable
solutions for customers. More than 32,000 employees work together for a
common purpose: We want to improve life today and tomorrow.
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