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Perovszkit mikrokristalyok fitotoxikolégiai vizsgalata
Phytotoxicological study of perovskite microcrystals
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ABSTRACT

In this study, CsPbl; and CsPbBr3; nanoparticles were synthesized, and their phytotoxicological
effects were investigated. The samples were prepared at 130 °C and 180 °C using solvothermal
crystallization. X-ray diffraction (XRD), scanning electron microscopy (SEM) and diffuse reflectance
spectroscopy (DRS) was used to characterize the materials. The future application of these two materials
is in solar cells, and after their lifetime in the appropriate devices, they can be considered as active
wastes. Their phytotoxicity was tested in vitro at a concentration of 1 g/L using rapeseed (Brassica
napus L.). Based on germination indices, primary root lengths, lateral root numbers, and fresh weights
measured after a 5-day incubation harmful effects were observed. In the case of CsPbls, a clear harmful
effect was observed: significantly shorter roots and fewer lateral roots compared to the uncontaminated
control. In contrast, with CsPbBr3, there was no significant change in the number of lateral roots,
although the primary root length was also shortened. The increased lateral root density may be part of
the plant's adaptive strategy to cope with unfavorable environmental conditions.
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OSSZEFOGLALO

A jelen munka sordn CsPbls és CsPbBr; nanorészecskéket allitottunk eld, és ezek fitotoxikologiai
hatasat vizsgaltuk. A mintakat 130 °C és 180 °C-on allitottuk elé szolvotermalis kristalyositassal. A
mintakat rontgen-diffraktometria (XRD), feliiletvizsgaldo modszerekkel (SEM) és diffuz reflexios
spektrofotometriaval (DRS) jellemeztiik. Az elébb emlitett két anyag jovobeli felhasznalasa
napelemekben torténik, igy ezek amortizacidja €s lecserélése utan aktiv hulladékként is tekinthetiink
rajuk. Fitotoxicitasukat in vitro kisérleti rendszerekben, 1 g/L koncentracioban, repcén (Brassica napus
L.) vizsgaltuk. Az 5 napos inkubaciot kovetéen mért csirazasi indexek, fogyokérhosszak, oldalgyokér-
szamok ¢és friss tomegek alapjan megallapitottuk anyagaink karos hatasat. A CsPbls esetében
egyértelmiien megfigyelheté a karos hatas: a gyokerek jelentésen rovidebbek, és az oldalgyokerek
szama is alacsony a nem szennyezett kontrollhoz képest. Ezzel szemben a CsPbBrs esetében az
oldalgyokerek szamaban nincsen jelentds valtozas, mikdzben a fogyokér hossza ebben az esetben is

cres

lehet, amellyel a kornyezeti feltételekhez alkalmazkodik.
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