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Visualization of the decomposition state of gas hydrates using X-ray CT
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Gas hydrates are icy crystals in which water molecules form a skeletal structure (host) and
encapsulate guest molecules within the crystal. Carbon dioxide (CO») hydrates are one of gas
hydrate crystals that encapsulate CO» as a guest and are expected to be used as a transport and
storage medium for CO;, because they incorporate more than 100 times their volume in the
crystal. As a peculiarity of CO; hydrates, it is known that crystal decomposition is suppressed
at sub-zero temperatures and that decomposition proceeds only very slowly: this phenomenon
is known as self-preservation. Understanding this decomposition mechanism is important for
the development of CO;, storage technology. In this study, X-ray CT measurements were
performed to observe the morphological changes of carbon dioxide hydrate as it heats up. With
a high spatial resolution of several micrometers, we were able to observe the morphological
change of each particle of carbon dioxide hydrate coexisting with ice as a result of temperature
change. This kind of detailed morphological observation is unprecedented and is expected to
provide important insights into the role of the ice film in controlling the decomposition of
carbon dioxide hydrate through nondestructive three-dimensional observation of the ice film
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