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§ S-1. Characterization

§ S-1.1 X-ray photoelectron spectroscopy (XPS)

The surface Cls signal (Fig. S1) could be fitted by means of four distinct components. Bands
() and (Il), centered at BE = 284.8 eV and 286.3 eV, respectively, were attributed to
adventitious carbon contamination and to surface C-O moieties.> 2 The two components
located at 289.0 eV (lllI) and 292.6 eV (IV) were mainly ascribed to CF and CF, residuals from
the used Mn precursor.? The surface Cls photopeak was reduced to noise level after Ar*
erosion for 5 min, indicating thus that carbon presence was limited to the sample surface

and highlighting the purity of the obtained systems.
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Figure S1. Surface Cls photopeak for a manganese oxide specimen grown at 200 °C.
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§ S-1.2 Energy dispersive X-ray spectroscopy (EDXS)

EDXS compositional analyses were carried out both in plane and in cross-sectional mode.
Fig. S2a reports a representative spectrum, in which O, Mn and F signals could be clearly
discerned. Na, Si and Sn signals originate from the growth substrate. Cross-sectional
analyses (Fig. S2b) evidenced an almost parallel distribution of O, Mn and F throughout the
deposit, suggesting their common chemical origin and demonstrating a uniform in-depth

fluorine distribution.
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Figure S2. (a) EDXS spectrum for a manganese oxide sample deposited at 200 °C. (b) Cross-

sectional EDXS O Ko, Mn Ko and F Ka line-scans for the same specimen.
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§ S-1.3 Atomic force microscopy (AFM)
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Figure S3. Evolution of the root mean square (RMS) roughness obtained by AFM

measurements as a function of the adopted deposition temperature.
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§ S-1.4 Kelvin probe (KP) and valence band XPS results
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Figure S4. (a) Absolute Fermi energy obtained by KP. (b) Valence band onset with respect to
the Fermi level as determined by XPS valence band measurements. In the inset,

experimental data for the sample grown at 200° C are provided as an example.
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§ S-1.5 Photocatalytic tests

The photocatalytic activity mechanism leading to the degradation of the target dye can be

described as follows:*?

MnO, + hv — MnO,(e”) + ht (S1)
h*+H,0 — HO* (S2)
e +0, > 0, (S3)
0, +H,0 — HO,* + HO* (S4)
0,*7/ HO®* / HO,* + organic pollutant — degradation products (S5)

Upon irradiation of the catalyst, holes (h*) and electrons (e™) are simultaneously generated
in its valence and conduction bands, respectively [equation (S1)]. Subsequently, holes
reaction with water molecules results in the formation of hydroxyl radicals [equation (S2)].
In turn, photogenerated electrons can be scavenged by dissolved O,, yielding superoxide
radical anions and generate HO,®* and HO* species [equations (S3) and (S4)]. Finally, the
target organic pollutant can be effectively oxidized by the photogenerated radicals,

generating mineralized products (CO,, H,0,...) [equation (S5)] .

k (min‘1) t1/2 (min)
UV irradiation (0.025+0.001) 28
Vis irradiation (0.022+0.002) 31

Table S1. Comparison of first-order reaction rate constants and half-life times for the
photobleaching of Plasmocorinth B solutions under UV and Vis illumination for a B-MnO,
specimen deposited at 200 °C.
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Figure S5. Schematic representation of the band structures of B-MnO, and cubic Mn,03 1
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Figure S6. Different UV photodegradation cycles of Plasmocorinth B for a MnO, sample

fabricated at a growth temperature of 200 °C.
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