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Raman and DFET simulation spectra of some prevalent herbicide metabolites

Luminita Nastas!, loan-Alexandru Birigau!, Hans-Jergen Albrechtsen?, Konrad
Gizynski®", Elizaveta Vereshchagina®, Oana Rasoga®”

!National Institute of Materials Physics, 405 A Atomistilor Street, 077125 Magurele, Romania

2 Department of Environmental and Resource Engineering - DTU Sustain, Technical University of
Denmark, Bygningstorvet, Building 115, DK - 2800 Kgs. Lyngby, Denmark

% Institute of Physical Chemistry, Polish Academy of Sciences, Kasprzaka 44/52, 01-224 Warsaw,

Poland

*SINTEF Digital, Smart Sensors and Microsystems Department, Gaustadalléen 23C, 0737 Oslo,

Norway

*Email: oana.rasoga@infim.ro, kgizynski@ichf.edu.pl

Abstract: The use of pesticides in Europe poses significant environmental and public health challenges,
leading to contamination of water sources like rivers and groundwater. Many regions exceed EU
pesticide standards, highlighting the need for innovative monitoring methods that can deliver results
more quickly than traditional methods, given the impact of pesticides on water quality [1]. Traditional
Raman spectroscopy struggles with low sample concentrations but drop coating deposition Raman
(DCDR) spectroscopy offers improved sensitivity for detecting weak signals in low-concentration
samples [2]. This study investigates the Raman spectra of herbicide metabolites in Danish groundwater
using the DCDR technigue on gold surfaces. Key compounds examined include the pesticide
metabolites Atrazine-2-hydroxy, Atrazine-desethyl, DPC, and 2,6-dichlorobenzamide (BAM). To
facilitate rapid identification by this approach, we need to create a database of simulated Raman spectra
for these pesticides. The spectra were acquired using a conventional Raman spectrometer (Horiba
LabRAM HR Evolution Spectrometer), employing a 50x objective lens at maximum power (17 mW)
with a 633 nm and/or 532 nm laser.
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Figure 2: Desphenylchloridazon (DPC) simulated Raman spectra using DFT calculation (To

enhance clarity in visual comparisons, dashed vertical lines have been drown from the

experimental maxima to the DFT spectra
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