) AM>roobn kiR 2 —

MEE S 1912116F

(B 5 5)
X CT ZHWIZ T ANA N — FOKIRBIEFEOR R
Development of X-ray CT measurement method of gas hydrates under
low-temperature conditions
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X-ray CT is a method to create a three-dimensional image of a material's internal structure
by using the difference in X-ray absorption ratios when X-rays pass through the material. The
lighter the constituent elements, the smaller the X-ray absorption difference, and the lighter
the elements (e.g., hydrogen, carbon, oxygen, etc.), the lower the absorption contrast.
However, the low energy mono-energetic X-ray CT system using synchrotron radiation can be
used for visualization experiments of light-element materials. The gas hydrate is an ice-like
crystal composed of water molecules and gas (methane, carbon dioxide, etc.), and is a kind of
light-element material with the same density as ice and water. In addition, the measurement of
gas hydrates generally needs to be carried out at low temperatures below -50 to -100°C under
atmospheric pressure conditions. In this experiment, we are aiming to optimize the
measurement method of the system so that we can observe microstructures such as voids in gas
hydrate samples using synchrotron X-ray CT. In the present experiment, ice cream and krypton
(Kr) hydrate were successfully measured at sample temperatures below -100 °C as preliminary
measurements.
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