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S-2. Characterization 

S-2.1 X-ray diffraction (XRD) 

The texture coefficient (TChkl) has been calculated as:1-4 

TChkl = (Ihkl/I0
hkl) / {(1/N)*[Σ(Ihkl/I0

hkl)]}             (S1) 

where Ihkl and I0
hkl are the diffracted intensities corresponding to the (hkl) planes for the target 

sample and the reference haussmannite Mn3O4 pattern, and N is the number of reflections observed 

in the XRD pattern.5 

The average crystallite sizes D were estimated from the patterns presented in Fig. 1 by using the 

Scherrer formula:1, 6-10  

D = 0.9[λ/(FWHM*cosθ)]                (S2) 

where  is the excitation wavelength (0.15418 nm), whereas 2θ and FWHM are the angular position 

and the full width at half maximum of the observed diffraction peaks. 

The dislocation density () and microstrain () values have been estimated from the (211) peak, the 

most intense in the reference -Mn3O4 powder spectrum, through the following equations:1, 3, 6, 9 

δ = 1/D2                    (S3) 

ε = FWHM/(4*tgθ)                  (S4) 



3 
 

S-2.2 Secondary ion mass spectrometry (SIMS) 

 

Fig. S1 SIMS depth profile for a F:Mn3O4 thin film deposited at 400°C. The increase in F signal 

detected at the interface between the deposit and the Si substrate can be related to variations in 

fluorine sputtering upon passing from the Mn3O4 nanodeposit to silicon. 
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S-2.3 X-ray photoelectron spectroscopy (XPS) 

 

Fig. S2 (a) Surface wide-scan XP spectra of Ag/F:Mn3O4 and TiO2/F:Mn3O4 samples, along with the 

corresponding detailed Mn2p photopeaks (b). 
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S-2.4 Atomic force microscopy (AFM) 

 

Fig. S3 Representative AFM micrographs for: (a) Ag/F:Mn3O4; (b) TiO2/F:Mn3O4 samples. RMS 

roughness values are close to 1.0 nm for both specimens. 
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S-2.5 Transmission electron microscopy (TEM) and energy dispersive X-ray spectroscopy (EDXS) 

 

Fig. S4 Cross-sectional low magnification HAADF-STEM micrographs for (a) Ag/F:Mn3O4 and (b) 

TiO2/F:Mn3O4 specimens. Corresponding EDXS spectra recorded in the marked areas for (c,e) 

Ag/F:Mn3O4 and (d,f) TiO2/F:Mn3O4 samples. 
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