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CsPbls és Cs2Snls perovszkitok okotoxikolégiai vizsgalata
Daphnia magna modellszervezeteken

Ecotoxicological Study of CsPbl; and Cs2Snls Perovskites
Using Daphnia magna as a Model Organism
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ABSTRACT

In our research, the environmental impact of lead- and tin-containing perovskite semiconductors
used in new-generation solar cells was investigated. The CsPbls and Cs2Snls materials were synthetized
in the laboratory using a solvothermal method at 120/130 °C, 150 °C, and 180 °C. Three methods were
used to characterize these materials: X-ray diffraction (XRD) to analyze crystal structure, scanning
electron microscopy (SEM) to characterize crystal morphology, and diffuse reflectance spectroscopy
(DRS) to examine the materials’ optical properties. The environmental impact of the two materials in
an aquatic environment was tested using the model organism Daphnia magna (water flea) in acute (24-
hour) immobilization tests. Our primary objective was to conduct dose-response studies on CsPbls and
Cs2Snls, with a focus on determining the effective concentration (ECso). In addition, the extent to which
the synthesis temperature influences the toxicity of a given material was investigated, and the effects of
lead-based and tin-based materials were also compared.
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KIVONAT

Kutatasaink soran az ujgeneracids napelemekben hasznalt 6lom és on tartalmu félvezetd
perovszkitok kornyezetre valod hatasat vizsgaltuk. A CsPbl; és Cs,Snlg anyagokat laboratériumban
szolvotermalis modszerrel szintetizaltuk 120/130 °C-, 150 °C-, és 180 °C-on. Ezen anyagok
anyagtudomanyi jellemzésére harom moddszert hasznaltunk: kristalyszerkezet vizsgalata
rontgendiffrakcioval (XRD), a kristalymorfologia jellemzése pasztazo elektronmikroszkopiaval (SEM),
illetve az anyagok optikai tulajdonsagainak vizsgalata difftiz reflexios spektrometriaval (DRS). A két
anyag kornyezeti hatasat vizes kozegben teszteltik, Daphnia magna (nagy vizibolha)
modellorganizmuson, akut (24 6ras) immobilizacios tesztekkel. Els6édleges célunk a CsPbls és Cs>Snls
anyagok dozisvizsgalata, fokuszban az effektiv koncentracid (ECso) meghatarozasaval. Emellett azt is
vizsgaltuk, hogy a szintézis hdmérséklete milyen mértékben befolyasolja az adott anyag toxikussagat,
illetve az 6lmos és 6nos anyag hatasanak mértékét is 6sszehasonlitottuk.
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