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XANES curve fitting analysis using eq. (2)
Separation of spatially-resolved XANES spectra in 1 pixel * 1 pixel {over 8.7 billion spectra)
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EXAFS oscillation extraction and curve fitting analysis using eq. (3) (over 2.6 million spectra)
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3D reconstruction for Em:h XAFS structural parameter
Angle-limited CT reconstruction (OS-EM method) for the flat object using two filters [35,39]
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Operando X-ray Imaging
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J. Phys.: Conf. Ser. 849, 012022 (2017).
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K. Higashi et al,,.,”
Microsc. Microanal. 24, 442 (2018).
Phys. Chem. Chem. Phys. 22, 18919-18931 (2020). Y. Tan et al,

J. Phys. Chem. C 123, 18844-18853 (2019).
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Opera.ndo‘3D Local H. Matsui et al,
Coordination Maps Chem. Rec. 19, 1380-1392 (2019).
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Angew. Chem. Int. Ed. 51,
10331-10314 (2012).
Catal. Lett. 145, 58-70 (2015).
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One 3D image: 19,575,876 data set (%, y, z)
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AR - RET 9% Pt density Pt density Pt density
SAMEY LT Co density Co density Co density
Co/Pt ratio Co/Pt ratio Co/Pt ratio
AA— TS — 5 O AR Pt valence at 1.0 V Pt valenceat 1.0V Pt valenceat 1.0V
ST TTIO® Pt valence at 0.4 V Pt valence at 0.4 V Pt valence at 0.4 V
_ Amorphology Amorphology : C corrosion
coordinates (x, y, z) +——> APt density APt density : Pt dissolution, aggregation
ACo density ACo density : Co dissolution
ACo/Pt ratio ACo/Pt ratio
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. . Raw data Gaussian mixture model
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n: weights, p: center, X: coefficients matrices of 2D Gaussians
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