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ABSTRACT

In the present work, ablation cells were designed for laser-induced breakdown spectroscopy
(LIBS) analysis. Small cylindrical cells which are closed with an optical window on the top were
designed for the analysis of pesticides. The optimal parameters of the cells and their spectroscopically
observable part were experimentally identified. Prototypes of the sample holders were 3D-printed from
plastic, but the final design was manufactured from aluminum-based alloy. A cleaning protocol was also
developed that allows the repeated use of the cells.

The applicability of two chemometric methods (random forest, RF; linear discrimination analysis,
LDA) for the differentiation of pesticides (acetamiprid, chlorpyrifos, A-cyhalothrin, tebuconazole, and
tefluthrin) was investigated based on their LIBS spectra. The LDA analysis was found to be less
accurate, while the RF method achieved 85% accuracy even in the validation step. The spectral lines
and elements most often used by the RF method for classification were also identified. It was also
examined at what level of dilution the chemometric method gives acceptable results for the LIBS
spectra. Good results were obtained with a one-third dilution, but the accuracy significantly deteriorated
past using a ratio of 1:5.

OSSZEFOGLALO

Munkdm sordan zart ablacios cellak tervezésével foglalkoztam lézer-indukalt plazma
spektroszkopidval (LIBS) torténé vizsgalathoz. Kis méretii, feliilrol optikai ablakkal zart, henger alakti
cellakat terveztiink veszélyes mintak elemzésére, amelyek optimalis paramétereit és a spektrométer altal
latott részét kisérletekkel azonositottam. A mintatartok prototipusait 3D nyomtatassal, miianyagbol
készitettiik, de a végleges mintatartot aluminiumdtvozetbol gyartattuk le. Tisztitasi protokollt is
kidolgoztam, ami lehetdvé teszi a cellak tobbszoros alkalmazasat

Két kemometriai moddszer (véletlen erdd, RF; linearis diszkriminancia analizis, LDA)
alkalmazhatosagat vizsgaltam az acetamiprid, klorpirifosz, A-cihalotrin, tebukonazol és teflutrin
novényvéddszerek megkiilonboztetésére LIBS spektrumaik alapjan. Az LDA analizis pontatlanabbnak
bizonyult, mig az RF modszer még a validacional is 85% pontossagot ért el. Meghataroztam az RF
modszer altal leggyakrabban hasznalt szelektor hulldmhosszakat (elemeket) is. Azt is vizsgaltam, hogy
mekkora higitasnal ad még elfogadhaté eredményt a LIBS spektrumokra a kemometriai osztalyozas.
Harmadara higitva még j6 eredményeket kaptunk, de 1:5 aranytol a pontossag jelentdsen romlott.
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