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Proton-exchange membrane (PEM) water electrolysis technologies, which are
characterized by high current densities are expected to become an important part of “the
hydrogen energy cycle”, where water is split into hydrogen and oxygen, using renewable
energy sources (excess energy storage). The hydrogen can be used in fuel cells or converted
to other fuels. In contrast to the state of the art and in order to overcome important
limitations of the present technology, the goal is to go to higher temperatures and to
develop intermediate temperature (150-400 °C) PEM water electrolyzers. The higher
temperature will result in higher conductivity, smaller over-potential and improved
thermodynamics.

The electrolysis cells using steam from industrial sources will work as continuous flow
reactors, and can also be used for co-electrolysis of water vapor with gases such as carbon
dioxide and thus for direct electro-synthesis of fuels.

As can be expected and has been proven (proof of principle) by us, the higher
temperatures can change the material pool from expensive noble metal compounds for
electrodes and electro-catalysts to new less expensive ones. Tungsten carbide, WC, has
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been shown to be a better catalyst than platinum for hydrogen reduction reaction (HER) at
260°C. New electrolytes are being developed based on H,0-MPO; (M= Li, Na, K, Rb, Cs)
proton-conducting supported liquid phases (SLPE). These systems are unique because of
their simplicity, high electric conductivity and thermal stability.
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Academic Career

Over a number of years Niels J. Bjerrum has built up a research group active in the fields of
inorganic chemistry, electrochemistry, molten salt chemistry, catalysis, energy and materials
chemistry. It is today internationally acknowledged; for example, more than 70 scientists
from abroad have over an extended period carried out research within the group.

N. J. Bjerrums combined list of publications, patents and special lecture presentations
involves more than 600 items, including more than 200 publications in major critically
reviewed international journals with more than 7000 citations and a h-index of 38 (Web of
Science).

Niels J. Bjerrum has been the senior advisor for 42 completed Ph.D. studies. N.J. Bjerrum
has twice been the chairman of a major international conference.

N. J. Bjerrum has frequently (21 times in all) acted as the official opponent of doctoral
dissertations; also, on 15 occasions he has been chosen to be an expert judge on the board
for the appointment of a professor, particularly at the Norwegian University of Science and
Technology and DTU.

N. J. Bjerrum has taught at all levels at DTU.

Industrial and Technical Work

N. J. Bjerrums research activity has resulted in many invitations to take part in international
cooperation and for example the EU have funded 16 of these projects, 8 of them with him
as the coordinator. In addition he has taken part in more than 80 Danish collaborative
projects involving many of the larger Danish companies such as Danfoss A/S, DONG Energy
A/S, Grundfos A/S and Haldor Topsge A/S.

N. J. Bjerrum has been named as an inventor in 18 patent applications. 8 of these have
resulted in the granting of international patents.



