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S1: Transient DRIFTs spectra of CZA-Na and CZA samples at 240 oC. 



















S2: XPS analysis of calcined CZA samples.




S3: EPR spectrum results for CZA-K.

The CZA-K EPR spectrum data revealed gII as 2.30 and g┴ as 2.09 with AII equals to 15 mT, which suggests the existence of isolated copper(II) ions in these samples. The trend of gII > g┴ > 2.00 emphasizes the unpaired electron was localized in dх2-y2 orbital of the copper(II) ion and the spectral features were characteristic of axially elongated tetragonal geometry. Essentially, similar relative intensity of Cu(II) ions in calcined and spent sample under identical EPR conditions suggests limited copper species sintering in 100h of CZA-K used sample.
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S4: TGA of spent CZA samples.
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cps
Cu 2p3/2
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cps
Cu 2p3/2
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