Targeted determination of more than 1500 micropollutants and
transformation products in wastewater samples by liquid chromatography
quadrupole-time-of-flight mass spectrometry with an accurate-mass database

Anna A. Bletsou, Aikaterini K. Psoma, Pablo Gago Ferrero, Nikolaos S. Thomaidis

r
1Y

Laboratory of Analytical Chemistry, Department of Chemistry, University of Athens, Panepistimiopolis Zographou, 15771 Athens, Greece
e-mail: ntho@chem.uoa.gr

Abstract

High resolution mass spectrometry has dramatically improved the possibilities of the environmental analysis. The present study describes the development of an
analytical method, based on liquid chromatography quadrupole-time-of-flight mass spectrometry (LC—QToF-MS) for the target determination of more than 1500
contaminants of emerging concern (CECs) and transformation products (TPs) including, among others, pharmaceuticals, illicit drugs, personal care products, pesticides,
industrial chemicals, and sweeteners in wastewater. Analytes were extracted from wastewater samples by mixed mode solid-phase extraction, and data were acquired
through broad-band Collision Induced Dissociation (bbCID) mode, providing MS and MS/MS spectra, simultaneously, in both positive and negative ionization mode (two
separate runs). The in-house mass spectral database was built by injection of standard solution of the analytes and it includes information of the retention time, parent
ions and adducts, as well as fragment ions. The raw data were analyzed with Bruker Target Analysis 1.3 software.

Retention time, accurate mass of the precursor ion and adducts, isotopic pattern, in combination with absence of the peak in the procedural blank were the
parameters used for confirmation of the target compounds. Experimental fragment ions were also considered, along with the ion ratio, intensity and isotopic pattern.
Furthermore, semi-quantitation of these contaminants was possible.

The method herein presented, in addition of providing accurate information about the presence of a large number of relevant substances, has the advantage that the
data generated can be further processed for suspect and non-target screening, expanding the information on the samples. An important advantage of this method is that
retrospective investigation of the data is available to look for the presence of additional CECs and their TPs, which were not considered at the time of the analysis.
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