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The presence of organic pollutants such as pharmaceuticals, drugs, pesticides, Analytical standards of selected pollutants were obtained from Sigma-Aldrich. Electrochemical oxidation was
personal care products and many others, in various parts of the environment is performed with different types of BDDE 2.5% CH,/H, 10,000 ppm B/C on structured, non-structured silicon
an actual global problem. Moreover, within these complex samples, many substrate and porous ceramics (40 ppi). Degradation experiments were realized in deionized water with the
chemicals remain unidentified or emerge through various biotic and abiotic addition of the selected pollutant (c = 1 mg/L) and also with salts addition (NaCl or Na,SO,). Samples were taken
degradation and/or transformation processes of their parent compounds and may by an automatic dosing system at characteristic time intervals (0; 30; 60; 120; 240 minutes). The collected
cause adverse effects to aquatic organisms at very low concentration e.g. samples were filtered through regenerated cellulose filters with a pore size of 0,45 pym.
especially endocrine disruption [1]. The presence of persistent pollutants in the The model and wastewater samples from the degradation experiments were analyzed by LC-MS/MS using the
environment is associated with the risk of adverse effects on living organisms and triple quadrupole mass analyzer TSQ Quantiva (Thermo Fisher Scientific, USA) with heated electrospray on
therefore new treatment technologies are intensively studied. positive and negative ionization mode. Identification of degradation products was performed by LC-HRMS
Boron doped diamond electrodes (BDDEs) be|0ng to the EAOPS, techn0|ogies Instruments, LC-MS-IT-TOF™ (ShlmadZU) and QExaCtive (Thermo Fisher SClenth) COmpound Discoverer 3.3
based on the genera’[ion of h|gh|y reactive Oxidizing SpecieS, typ|ca||y hydroxy| (ThermO Fisher SClenth) with workflows Containing retention time alignment, peak deteCtion, accurate m/z
radicals (+OH), that are able effectively degrade different types of organic (<5 ppm) elemental composition calculation, halogens isotope pattern detection and statistical analysis were used
pollutants [2, 3]. In this context, a combination of liquid chromatography and high- for data processing.

resolution mass spectrometry (LC-HRMS), allows the identification and | T
guantification of many known and unknown compounds due to its high resolution, ‘ Sl
accuracy, and selectivity. The identity of all contaminants can be elucidated iIn
three main workflows by target analysis, suspect screening, and non-target
screening [4].

» 2D and 3D BDD electrodes for highly effective, ecological
and safe removal of selected pollutants from water
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“* Suspect and non-target screening using LC-ESI-HRMS for
Identification of degradation and transformation products
of selected persistent pollutants

Fig. 1: Scheme of experimental workflow
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Suspect analysis focuses on compounds that are expected based on sample data. To identify the suspect compounds, we had created a list of already published degradation products.
The list summarizes all the data that contribute to more efficient searching (peak selection) and preliminary identification (m/z in ESI (+/-), fragment ions in MS? stage, summary and structural formula).
Non-targeted approach of identification is characterized by absence of available preliminary information about the nature, structure or molecular weight of the analytes. The non-targeted analysis
mainly involves the design of the molecular formula of unknowns based on high-resolution MS* and MS? data.
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v An approach to the effective removal of pollutants using different types of
BDDE and electrolyte has been proposed.
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YN Rsope v The target LC-MS/MS analysis for evaluation of elimination efficiency was used.
Fig. 5: Th% _C:e?tiOH of Sctll_stpect degradc’:;tion product of Fig. 6: Proposed degradation pathway of Direct Red 80 in v The suspect and non-targeted LC-HRMS for identification of degradation and
iclofenac and Its mass spectrum the presence of chlorides and sulfates. transformation products was successfully applied
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