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In Situ Analysis on the Formation Mechanism of Metal/Oxide Interface
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Abstract: The metal/oxide interface is a key area that controls the reaction mechanism and macroscopic properties. The in-situ
characterization method can be used to investigate the interface formation in real time, continuously and dynamically, which has a
prominent academic significance and a great engineering value for the understanding of interface formation and its application. This
paper summarizes the latest research work of in-situ characterization on metal/oxide interfaces with advanced technologies,
especially focusing on the observing and analyzing interfacial morphology, interfacial reaction, interfacial stress and interfacial
formation through in-situ transmission electron microscopy, in-situ synchrotron radiation technology and in-situ neutron technology.
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(a~c) Cu,0 — Cu conversion at 7=350 °C and P(H,)=4x10"? Torr, the colored dash lines outline the Cu,0/Cu
interface, the black arrows mark the position of the interface development
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(d) Interface position comparison at the different times

(e~g) High magnification image of the interface at 7=350 °C and P(H,)=4x107 Torr,
the blue and red arrows point to the interface edge at 0 s and 0.5 s, respectively
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Fig.l HRTEM images of Cu,0—Cu interfacial transformation”™
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Fig.2 Sequential TEM images showing the structural variation of the Ni-4Al nanopost under the oxygen atmosphere at 375 °C and 0.5 mbar of O,

where the oxide layer gradually thickens and the cavity forms due to the consumption of oxygen[30
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Fig.5 Schematic diagram of in-situ synchrotron radiation research experimental equipment[”]
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