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In situ neutron diffraction as a guide for chemical
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Time-resolved in situ investigations are very useful for unveiling basic steps of chemical reactions. They are of
fundamental importance for many technologically relevant processes, e. g. hydrogen storage, electrochemical
energy storage or ore smelting, and allow for elucidation of reaction pathways and the identification of inter-
mediates thus enabling better reaction control [1-4]. Neutron diffraction is particularly useful when it comes
to light elements such as hydrogen or lithium and has advantages for bulky sample environment due to low
absorption cross sections for most elements. Considerations for the design of sample environment allowing
for in situ neutron diffraction on chemical reactions in the solid as a function of time, gas pressure and flow,
temperature, and other external parameters will be discussed [5]. Examples will be given from the areas of
research of intermetallic hydrides as hydrogen storage materials [1-3], heteroanionic hydrides as functional
materials [6] and ore smelting [7]. A detailed knowledge of the formation conditions has oftentimes proven
to be the key to a rational synthesis planning. The chemical synthesis of solids can thus be considerably im-
proved by in situ neutron diffraction investigations. Further, it strengthens our fundamental understanding
of chemical reactions in the solid state.
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