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Teza de doctorat consta in proiectarea si obtinurea unor sisteme fotocatalitice pe baza
de TiO2 nanostructurat dezvoltate pe suport fix de Ti si respectiv integrate intr-un compozit
ternar cu miez magnetic. Au fost studiate si aplicate metode de obtinere a fotocatalizatorilor
care sd prezinte durabilitate tehnica si financiara. Sistemele obtinute s-au validat structural,
morfologic si compozitional prin investigatii moderne precum microscopie electronica de
baleiaj, difractie de raze X si potential zeta. De asemenea, sistemele au fost testate in solutii
de coloranti sintetici demonstrand perfomanta fotocatalitica in aplicatiile de mediu. Astfel, s-
au realizat analize comparative intre TiO2NP si TiO2/Ti si TiO.comp, s-au studiat 4
mecanisme cinetice de tip cinetica de ordin I, pseudo-cinetica de ordin II, difuzia
interparticule si mecanismul Langmuir-Hinshelwood care este responsabil de procesul de
fotodegradare, inclusiv efectuarea unor studii de regenerare a materialelor obtinute.

In urma rezultatele obtinute se stabileste perfomanta fotocatalitica net superioara a

TiO2 nanostructurat obtinut pe suport fix in compartie cu TiO2 sub forma de pulbere.
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The doctoral thesis consists in designing and obtaining photocatalytic systems based
on nanostructured TiO> developed on a fixed Ti support and respectively integrated in a
ternary composite with a magnetic core.

Methods for obtaining photocatalysts with technical and financial sustainability have
been studied and applied. The obtained systems were structurally, morphologically and
compositionally validated by modern investigations such as Scanning Electron Microscopy,
X-Ray Diffraction and Zeta Potential. The systems were also tested in synthetic dye solutions
demonstrating photocatalytic performance in environmental applications. Thus, comparative
analyzes were performed between TiO2NP, TiO2/Ti and TiO.comp, 4 kinetic mechanisms
were studied: first order kinetics, second order pseudo-kinetics, interparticle diffusion and the
Langmuir-Hinshelwood mechanism that is responsible for the photodegradation process,
including regeneration studies of the materials obtained.

Following the obtained results, the clearly superior photocatalytic performance of

nanostructured TiO> obtained on a fixed support in comparisson with TiOz in powder form.



