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So-called sustainable energies are frequently presented as the
future of mankind. Despite considerable research the
contribution to the overall energy supply is marginal. The
basic principles of their functioning have been demonstrated
but many details for a wide-spread daily application are still
under discussion.

Batteries based on lithium containing materials are used for
applications in portable instruments like laptop or mobile
phones but not widely in cars. The research is concentrated on
the new materials for cathode and anode as well as on
mechanism for degradation. Structura changes are followed
by x-ray diffraction in operando. Furthermore neutron
scattering on compl ete cells elucidate the cation distribution in
LiIMO, (M=Fe, Co, Ni, Mn) whereas neutron tomography
reveals the distribution of lithium in acommercial battery.

Polymer electrolyte membranes (PEMFC) are working in the
temperature range 80°C-130°C. The material for the cathode is
a platinum aloy (RtRu) and pure Pt at the anode. The
structure of a complete membrane electrode assembly (MEA)
IS under study by transmission electron microscopy. The
structural changes under operation conditions are followed by
x-ray absorptions (XAS). The fuel in this type of cells may be
pure hydrogen or methanol as hydrogen carrier. The problem
of hydrogen storage, however, is far from being solved.
Neutrons are the ideal probe to locate hydrogen. Therefore an
extensive program on hydrogen storage materials on our
powder diffraction beam-line SPODI at the neutron research
reactor FRM Il has been launched.
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