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The in-situ observation cell has been developed for X-ray absorption fine structure (XAFS)
measurements by a simultaneous detection of the conversion electron yield (CEY) and the transmittance
to observe the chemical state of catalytic active metal particles by dividing the surface and the bulk
region under the reaction gas environment at elevated temperatures. The developed observation cell was
applied to monitor the chemical state conversion of the shape-controlled cubic- and octahedral-Cu,O
particles supported on y-Al,O3 during the temperature-programmed reduction processes.

Both shaped Cu0 particles were reduced to metallic Cu® at the temperature range from 260 °C to
500 °C under an inert gas atmosphere of pure He. It has been clarified that the migration of oxide ions
located at the inner part of the Cu,O particle occurs at the temperature above 260 °C. The simultaneous
observation of the CEY and transmittance detection has further revealed that the stability of the Cu,O
species is higher at the surface region than at the inner region of the Cu,O particle. The corresponding
reduction of the cubic-Cu,0O particle under the dilute H, atmosphere also proceeded at around 300 °C,
whereas the reduction of a part of the octahedral-Cu,O particle was observed at the lower temperature
range from 180 °C to 260 °C and the partial reduction was remarkable in the surface region. The
reducible property of the octahedral-Cu,O particle surface is ascribed by the higher affinity of the Hy
molecule with the (111) facet containing the Cu(l) ion with the unsaturated coordination environment.

The reduction process of the CuzN particles was observed under the He gas atmosphere, and it was
clarified that the migration of the nitride ion occurred at 330 °C, which is higher by 70 °C than the
corresponding temperature of the oxide ion in CuzO. The in-situ XAFS measurements for the
calcination process of Cr catalysts revealed that the Cr,Os intermediate state existed during the
conversion process from initial Cr(l11) hydrate to final CrOs. It has been clarified that the stability of the

Cr,03 species is affected by the oxygen atom arrangement on the supporting oxide particle.



