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Titan-dioxid nanorészecskék viselkedése eltéro kémiai
tulajdonsagu talajoldatokban
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ABSTRACT

Nanotechnology has emerged as a swiftly advancing scientific field with a wide range of
applications. Among the various types of nanoparticles, titanium dioxide are frequently employed due
to their distinctive characteristics. However, there are concerns about their potential release into the
environment, which could pose risks to soil, groundwater, and aquatic ecosystems. Therefore, in this
investigation, the behavior of two distinct crystal structures of titanium dioxide, namely anatase and
rutile nanoparticles, was studied in Chernozem soil solutions. The examination of titanium dioxide
nanoparticle morphology was carried out using scanning electron microscopy, while X-ray diffraction
was used to analyze crystal structure and particle size. Changes in optical properties and band gap
measurements were assessed through diffuse reflectance spectroscopy to identify any modifications in
the properties of the nanoparticles. Surface characteristics, encompassing zeta potential and infrared
spectroscopy, were also explored to gain insights into the surface chemistry of the nanoparticles.
Moreover, the photocatalytic effectiveness of both anatase and rutile nanoparticles was assessed by
degrading phenol. The results indicated that following interaction with the soil solution, the activity of
both anatase and rutile nanoparticles decelerated. This decline was attributed to the adsorption of
natural organic molecules and ions onto the surfaces of the nanoparticles, which are present in the soil
solution. These adsorbed substances altered the surface properties and impacted the photocatalytic
performance of the nanoparticles.
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OSSZEFOGLALO

A nanotechnologia gyorsan fejlodé tudomanyteriilet, amely széleskorti alkalmazasokkal
rendelkezik. A nanorészecskék koziil a legnépszer(ibb a titan-dioxid, amely valtozasatos és egyedi
tulajdonsagainak tudhaté be. Azonban, komoly aggodalomra ad okot a kdrnyezetbe vald esetleges
kibocsatasuk, amely kockazatot jelenthet a talajra, a felszin és felszin alatti vizekre, valamint
egységesen az Okoszisztémara nézve. Ebbdl kifolydlag munkank soran a titan-dioxid - azon beliil két
kiilonb6z6 kristalyformajanak - a viselkedését vizsgaltuk csernozjom talajoldatokban. Ezen
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kristalyszerkezet és a részecskeméret elemzéséhez rontgendiffrakciot hasznaltunk. Az optikai
tulajdonsagok valtozasait diffuz reflexios spektroszkopiaval értékeltiik. A talajoldatokkal valo
interakcid utan vizsgalatra keriil az anyagok feliileti kémidjaban bekdvetkezett valtozas is infravoros
spektroszkopiaval. Mindemellett az anataz és rutil nanorészecskék fotokatalitikus hatékonysagat fenol
lebontasaval vizsgaltak. Az eredmények azt mutattak, hogy a talajoldattal valo kolcsonhatast kdvetéen
mind az anatdz, mind a rutil nanorészecskék aktivitasa lelassult. Ezt a csokkenést a természetes
szerves molekulak és ionok nanorészecskék feliiletén torténd adszorpcidjanak tulajdonitottak, ami
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