
 

Proceedings of the 14th International Conference on Environmental Science and Technology 
Rhodes, Greece, 3-5 September 2015 

 

CEST2015_01391 

 

WIDE-SCOPE TARGET SCREENING OF 2327 EMERGING POLLUTANTS DURING 
WASTEWATER TREATMENT BY RP-LC-QTOF-HR-MS/MS WITH AN ACCURATE-

MASS DATABASE 
 

BLETSOU A.A.1, DAMALAS D.E.1, GAGO FERRERO P.1, SCHYMANSKI E.L.2,  

SINGER H.P. 2, HOLLENDER J.2,3 and THOMAIDIS N.S.1 

 
1Laboratory of Analytical Chemistry, Department of Chemistry, University of Athens, 

Panepistimiopolis Zographou, 15771 Athens, Greece, 2Eawag: Swiss Federal Institute of 
Aquatic Science and Technology, Überlandstrasse 133, 8600 Dübendorf, Switzerland, 3Institute 

of Biogeochemistry and Pollutant Dynamics, ETH, 8092 Zürich, Switzerland 
E-mail: ntho@chem.uoa.gr 

 
 
High resolution mass spectrometry has dramatically improved the possibilities of environmental 
analysis [1-4]. An analytical method, based on reversed phase liquid chromatography 
quadrupole-time-of-flight mass spectrometry (RP-LC-QToF-MS) was developed for the 
determination of 2327 target contaminants of emerging concern (CECs) and transformation 
products (TPs) in wastewater, including, among others, pharmaceuticals, illicit drugs, personal 
care products, pesticides, industrial chemicals and sweeteners. The method was applied to 
24h-flow proportional composite influent and effluent wastewater samples from a wastewater 
treatment plant (WWTP) in Athens, collected in March 2014. 

An in-house mass spectral database was built, containing information on the retention time, 
precursor ions and adducts, as well as fragment ions and their ion ratios. The analytical method, 
as well as the data evaluation, was optimized and validated. 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 raw data 
were analyzed with Bruker’s DataAnalysis 4.1 and TargetAnalysis 1.3 software.   

A system of identification points (IPs) was introduced to communicate confidence in the 
identification of the analytes. The retention time, the accurate mass of the precursor ions, the 
isotopic fit score, as well as the fragment ions and their ion ratio were taken into account. 
The processing method was optimized to provide a successful identification rate above 95 %, 
keeping the false positive results at the lowest possible level. Performance criteria for a 
quantitative HRMS screening method were calculated for a representative group of compounds, 
including linearity, repeatability, recovery rates, matrix effect factors, screening detection limits 
(SDL) and decision limits (CCβ). 

This target screening method proved useful to study a wide number of anaytes, furthermore 
allowing the possibility of retrospective analysis. 344 compounds were detected in the influent 
wastewaters and 310 in the effluents. For each compound, IPs were attributed, according to the 
aforementioned IP system. For 294 compounds, quantitation was also performed using the 
standard additions method. 
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