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Operando TEM observation of automotive catalyst nanoparticle‘s
under reaction gas environment

® 1 — Y — K% HF B2/ Hiromochi Tanaka. &3 ¥t/ Takuya Suganuma ( c34 B EE#R St/ Toyota Motor Corp.)
KO #EX/ Tetsuo Higuchi (AAREFHRNES/ JEOL Ltd.). EHEE 1877/ Shunsuke Muto (&&HEAXY/ Nagoya Univ.)

@ EiEtERSIEYNE R £/ Shunsuke Muto. #80 A2/ Kimitaka Higuchi. it &3/ Shigeo Arai (&5EAF/ Nagoya Univ.)

@ ) HVEM, Environmental cell, Catalyst, Operando observation
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High-Voltage Electron Microscope Laboratory of Nagoya University and JEOL together have implemented a
combination of a high sensitivity gas chromatograph-quadrupole mass spectrometer (GC-QMS) with a Reaction
Science High-Voltage Transmission Electron Microscope (RS-HVTEM) for live detections of consumption and
emission of reaction gases associated with chemical reactions. The present program successfully realized
concurrent detection of atomic-resolution structural changes and reaction gas emissions associated with the
catalytic reaction of automotive exhaustive gas purification under an operating condition.
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The ZrO,-supported Rh nanoparticles were exposed to a 30Pa
mixture gas of 99vol.% Ne & 1vol.% NO. The QMS counts of NO
and N, started respectively decreasing and increasing above 300°C.
The present system thereby revealed relationship between catalytic
activities and structural changes of Rh.

The gas species are guided to GC-QMS, which allows
concurrent TEM observation and gas analysis.
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