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Development of a high-energy transmission X-ray diffraction system for in situ
observation of high temperature synthesis processes

Kobayashi, Shintaro
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In this study, we developed a transmission high-energy X-ray diffraction
(XRD) system using a high-temperature heating stage to observe the synthesis process of various
functional materials. Specifically, we developed a measurement sample cell that can be used above
1000 under various gas flow conditions equivalent to actual synthesis processes. We then
evaluated the temperature accuracy inside the stage from the measurement of standard samples using
the developed sample cell. Additionally, to obtain XRD data with sufficient particle statistics in
high-temperature regions where crystal grain growth progresses, we implemented a powder diffraction
system with the heating stage oscillating and translating. The results of our development were
demonstrated through the observation of the synthesis process of actual functional materials,
proving that this system is useful for in situ observation of high-temperature synthesis processes

and material phase transformation processes.
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