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In-situ TEM Observation of Structural Changes of Carbon Catalysts
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In this study, we aimed to reveal the structural changes of carbon
catalysts in the thermo-catalytic process by using transmission electron microscopy (TEM), which is
attracting attention as one of clean hydrogen production methods.

Our developed differential pumping-type gas environmental heating TEM specimen holder allow us to
observe a specimen in gas phase with ~20 Pa pressure at ~1000° C. The ex-situ experiments were
performed with a vacuum chamber, and the structural changes of carbon black were captured by
observing the same regions before and after heating in methane gas. Graphitization was observed and
progressed with reaction time. However, a balloon-like graphene layers were found to form on the

surface of some carbon blacks. For comparison, in-situ observations were also performed for the Ni
nanoparticle catalyst.
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