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Figure S1. Semantical models of the unit cells from e Database of Zeolite Structures’: a) Si-MFI
demonstrating an orthorhombic structure, b) Se(IV)-MFI and ¢) Se(VI)-MFI, both revealing

monoclinic structures, with indication of Le Bail calculated unite cell volumes.
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Figure S2. STEM images of isolated particles: Si-MFI (a), Se(IV)-MFI (e) and Se(VI)-MFI (1).
Panels b, f, and j show high-resolution (HR) magnifications of the areas outlined by squares in
panels a, e, and h, respectively, revealing their crystalline structure. Fast Fourier Transforms
(FFTs) derived from the HR images in panels b, f, and j are shown in panels c, g, and k. Crystal
structure models, based on XRD data (Figure S1 and Table 1), rotated to match the crystal
orientation of the analyzed particles (i.e. [010] zone axis for Si-MFI, and [100] zone axis for both
Se(IV)-MFI and Se(VI)-MFI) are depicted in panels d, h, and 1. The FFT diffraction patterns
calculated from these models (panels d, h, 1) are superimposed with colored-coded reflexes and
labeled hkl-indices. Crystallographic directions determined through FFT matching procedure are

indicated by black arrows in panels b, f, j.



Table S1. Textural properties of Si-MFI, Se(IV)-MFI, and Se(VI)-MFI zeolite samples.

Surface area Micropore Total Pore Micro Pore
Sample SBET surface area volume volume
(m*/g) Sicro (M*/g) (cm’/g) (cm¥/g)
Si-MFI 534 314 0.31 0.16
Se(IV)-MFI 464 240 0.29 0.12
Se(VI)-MFI 472 240 0.29 0.12

Q
S

Se(IV)-MFI b) Se(VI)-MFI

Intensity (a.u.)
Intensity (a.u.)

+ 1491
> 1460
ey 1491

1500 1480 1460 1440 1420 1500 1480 1460 1440 1420
Wavenumbers (cm™) Wavenumbers (cm™)

Figure S3. Deconvolution of the FT-IR spectra in the region 1550-1400 cm! of samples Se(IV)-
MFI (a) and Se(VI)-MFI (b) after Py adsorption at 25 °C (2.022 torr).
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Figure S4. FT-IR spectra of samples Si-MFI, Se(IV)-MFI and Se(VI)-MFI after desorption of
pyridine at 50 °C. All the spectra were obtained by subtraction the spectrum after activation and
normalized to sample mass.
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Figure S5. Stacked ex-situ k2-weighted EXAFS spectra of Se(IV)-MFI and Se(VI)-MFI samples

compared with references Na,SeO; and Na,SeO,.
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