2019 2020

TEM

Development of novel operando catalytic reaction measurement system by
atomic-level TEM observation and mass spectroscopy

MUTO, Shunsuke
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The aim of the present study is to develop a new operando measurement system
and thereby clarify the chemical reaction mechanisms by concurrent real-time atomic-level
structural observation and detection of supply and product gases associated with the reactions.

A quadrupole mass spectrometer with gas chromatography attached was implemented to the Reaction
Science High-Voltage TEM system equipped with a gas-environmental cell. For the application example,
Rh fine metallic particles supported by ZrO2 were used as a model catalyst for purifying nitrogen
oxides. The developed system was confirmed to actually detect the consumption of the supply gas and
the product gas emission at the same time when the structural changes of particle surfaces were

observed in atomic resolution with increasing temperature.
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