Ar dazadam metodém sintezétu TiO2 nanokristalu raksturojums

Alise Podelinska’, Vera Serga?, Hanna Bandarenka®, Siarhei Zavatski®, Aliaksandr Burko?,
Vladimirs Pankratovs?, Sergejs Piskunovs?, Anatoli I. Popov?, Dmitrijs Bo¢arovs!
YLatvijas Universitdtes Cietvielu fizikas institiits
’Rigas Tehniskas Universitites Materialzindtnes un lietiskas kimijas fakultdtes Materialu un
virsmas tehnologiju institiits
3Baltkrievijas Valsts informatikas un radioelektronikas universitate

Nanokristaliskajiem materialiem, kuru pamata ir titana dioksids, piemit unikalas
ipasibas, tai skaita fotokatalitiska un antibakteriala iedarbiba. Tadgjadi joprojam ir
aktuala procesa-struktiiras-ipasibas attiecibu noteikSana nanostrukturétam titana
dioksidam, sintez€tajam ar dazadam metodém.

Saja darba ar ekstrakcijas-pirolitisko, hidrotermalo un sola-géla metodém tika sintezgti
nanokristaliskie TiO2 pulveri ar dazadu anataza/rutila fazu saturu. Hidrotermala un
sola-g€la metodes tika izmantotas arT ar Cu un Er-Yb legétu TiO; dalinu sintézei.
Paraugu Ramana spektri tika mériti, izmantojot lazera starojumu ar ierosmes vilna
garumu 532 nm. legiito Ramana spektru joslu izcelsme tika analiz€ta un salidzinata ar
pieejamajiem literatiiras datiem. Tika noteikta korelacija starp sint€zes parametriem
(pirolizes un atkaus€Sanas temperatiira) un sintez&to materialu Tpastbam.

legiitie rezultati lauj raksturot ar dazadam metodém sinteze€tu TiO2 nanokristalu
strukturalas un optiskas pasibas ar dazadu anataza/rutila fazu saturu.
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Nanocrystalline materials based on titanium dioxide possess unique properties
including photocatalytic and antibacterial activities. Therefore, the determination of the
process-structure-property relationships for the nanostructured titanium dioxide
synthesized by different approaches remains relevant.

In this study, within the framework of the extraction-pyrolytic method, hydrothermal
and sol-gel methods, nanocrystalline TiO2-based powders with different anatase/rutile
phase content were synthesized. The hydrothermal and sol-gel methods were also
utilized to grow TiO particles doped with Cu and Er-Yb. The Raman spectra of the
samples were collected at 532 nm. The origin of the observed Raman spectra bands was
analyzed and compared with available literature data. The correlation between
synthesis parameters (pyrolysis and annealing temperature) and properties of the
produced materials were studied.

The obtained results allow to characterize the structural and optical properties of TiO>
nanocrystals synthesized by different methods with different anatase/rutile phase
content.
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