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Figure S1: SEM images and digital photographs of the films (inset) of a) CS-TiOx-f, b) CS-
Fe20s-f and c¢) CS-ZnO-f

The homogeneous distribution of metal ions inside the films was first assessed by scanning
electron microscopy (SEM). The digital photographs displayed on the inset of the SEM images
as well as the SEM images of the as-synthesized films show the absence of bulky aggregates,
phase separation, distinctive zones or rough surfaces, thereby confirming the homogeneity at

the microscale.
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Figure S2: EDX spectra of CS-TiO:x-f in different regions

EDX spectra of CS-TiOx-f obtained in different regions confirm the presence of the metal
element inside the film. In the case of CS-TiO:-f, the typical titanium signal of Ti was observed
at 4.5 keV.
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Figure S3: FTIR spectra of a) CS-f and CS-TiO»-f and b) CS-f and CS-Fe20s-f

The interaction between chitosan and the metal oxide to demonstrate the growth of the metal
clusters inside the films was assessed by FTIR. The spectra displayed in figure S3 demonstrate
the interaction of glucosamine and N-acetylglucosamine units from chitosan with the metal
oxide phase through the shift of the bands as follows:



In CS-TiOx, there is a blue shift of the adsorption bands of NH2 (1542cm™) and
CONH2 (1643 cm™) in the composites compared to the native chitosan, which denotes
the N-containing groups bonding with TiOz;

In CS-Fe:0s-f, a new signal is observed at 552 cm, typical of v(Fe-O) vibration.



