OH- grupas adsorbcijas uz TiO2 virsmas aprékini no pirmajiem principiem
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Titana dioksids (T102) ir pusvaditajs ar antibakterialam un lieliskam fotokatalitiskam
ipasibam, kura aizliegtas zonas platums ir 3,2 eV. Materiali, kuru pamata ir TiOg, biezi
iznicina organiskas vielas, tostarp patogénus, ja tiek paklauti UV starojumam vai saules
gaismai, ar efektivitati, ko var kontrol&t ar to elementu un fazes sastavu. Saskana ar
citiem pétijjumu TiO, leg€Sana ar varu var ieverojami palielinat ta antibakterialo
aktivitati. P&tijuma laika tiek rapigi salidzinatas tiras un ar varu legétas TiO anataza
fazes no eksperimentala un teorétiska viedokla. Tika pétits anataza (001) un (101)
virsmas, ka arT ar Cu legéta tilpuma faze. Ar Cu legéta TiO2 modeléSana no pirmajiem
principiem tiek veikta, izmantojot CRYSTAL17 un GPAW kodus, kuru pamata ir
attiecigi kvantu kimija, blivuma funkcionala teorija (DFT) un no laika atkariga DFT.
Aprékinatais ar Cu legéta TiO absorbcijas spektrs parada atskiribu starp ar Cu dop&tu
virsmu un tira TiOz virsmu. Tika aprékinata Cu ieklauSanas energija anataza (001) un
(101) virsmam, ka art OH- grupu adsorbcija uz tiram un ar Cu legétam TiO> virsmam.
Iegiitie rezultati lauj labak izprast TiO. virsmas reaktivitati un kalpo par pamatu
turpmakiem termodinamiskajiem p&tijumiem.

Autori pateicas LZP projektam LZP-2021/1-0464 par finansialu atbalstu p&tnieciba.

Calculations of OH- group adsorption on TiO2 surface from first principles
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With a 3.2 eV band gap and great photocatalytic capabilities, titanium dioxide (TiO>)
is a semiconductor with strong antibacterial properties. TiO2-based materials frequently
kill organic substances, including pathogens, when exposed to UV or sunlight with
effectiveness that can be controlled by their elemental and phase composition.
According to other reports, copper doping titania may significantly increase its
antibacterial activity. Here, we thoroughly compare the anatase phases of pure and Cu-
doped TiO2 from an experimental and theoretical standpoint. We investigated the
surfaces of anatase (001) and anatase (101) as well as the bulk phase of the Cu-doped
anatase. The ab initio modelling of Cu-doped TiO; is performed by means of the
CRYSTALL17 and GPAW codes based on quantum chemistry, density functional theory
(DFT) and time-depended DFT, respectively. The calculated absorption spectrum of
Cu-doped TiO2reveals a difference between the Cu-doped slab and one made of pristine
TiO,. We also compute the inclusion energy of Cu into the anatase (001) and (101)
surfaces, and then simulate the adsorption of OH-groups on the untreated and doped
with Cu TiO2 surfaces. The obtained results lead to a better understanding of TiO>
higher surface reactivity and form the basis for following thermodynamic studies.
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