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FE. Neutron diffraction allows for determination of guest occupancies of the cages
together with the host structure in clathrate hydrates. It is much more sensitive to the
positions of hydrogen or its isotopes and other light elements, making neutron scattering
well suited for studying light-element-containing materials such as CH,4, H,, N,, CO, CO,
and Ne clathrates. In addition, as neutrons are more penetrating than x-rays, one can probe
samples inside high-pressure vessels. Hence, neutron scattering in combination with
variable temperature and pressure capabilities is a powerful tool to monitor the gas
uptake/release processes in inclusion compounds such as clathrates, especially for locating
the incorporated gas molecules and characterizing their interactions with the host
frameworks. In this talk, the kinetic process of CO clathrate growth, the CO, substitution of
CH, in clathrate and ice-I1 neon clathrates studied by neutron diffraction, maximum entropy
method (MEM), and molecular dynamic calculation will be addressed.
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