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Characterization of titania and silica mesoporous films

Titania and silica films were characterized by Scanning Electron Microscopy (SEM)

and Transmission Electron Microscopy (TEM):
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Figure S1: Mesoporous Thin Films characterization. SEM and TEM micrographs of
titania (a) and silica (b) thin films.
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Synthesis and characterization of Magnetite Nanoparticles:

Magnetite nanoparticles were synthetized by co-precipitation of a mixed solution of
ferrous chloride (FeCl,.4H,0, 0.2M in HCI) and ferric chloride (FeCl;.6H,O, 0.1M in
H,O) through dropwise addition of NaOH 0.15M. Synthesis was made under Ny
atmosphere with vigorous agitation at room temperature; N, was blown into all
solution during 15 minutes prior to reaction. In order to remove the residual ions, the
obtained precipitate was centrifuged and washed five times with deionized water.
Crystalline phases and the average crystallite size were obtained by X-Ray diffraction
(XRD) using a Philips PW 3710 diffractometer with CuKa radiation and a graphite
monochromator. Approximate crystallite size (10£1 nm) was determined with Scherer
equation. The average size of magnetite nanoparticles observed by SEM was in
good agreement with the XRD measurements. Size distribution of nanoparticle
clusters (average size = 35nm) was determined using Dynamic Light Scattering
(DLS).
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Figure S2: Magnetite Nanoparticle characterization. A) X-ray diffraction (XRD)
spectrum, B) SEM micrograph of the nanoparticles and C) DLS measurement of
colloidal dispersion showing the clusters size distribution.



