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While environmental concerns constantly increase, it is important to develop reliable analytical methods to detect and identify micropollutants and transformation products. However, these compounds can be difficult to identify due to their low concentrations and the high complexity of environmental samples. Water samples are usually analyzed by suspect screening using UHPLC-HRMS. Mass spectrometry provides information about molecular weight and isotopic pattern but these data are often insufficient and chromatography is used to confirm the retention of the compounds thanks to standards. However, most of the time these standards are unavailable for transformation products (TPs). To address this problem, Quantitative Structure Retention Relationship (QSRR) models can be used to predict chromatographic retention from molecular descriptors. For this purpose, a model based on a C 18 phase has recently been developed with attractive predictive capabilities (±14%ACN) [1] . In this study, we developed a 60-minute LC x LC-HRMS analysis method to further improve the prediction level. Two orthogonal dimensions were found and a QSRR model was developed in each dimension. This approach was applied to a river sample and a solution of TPs.

In this work we successfully developed a 60-minute LC x LC-HRMS method attaining a peak capacity of 819 in order to analyze organic micro pollutants in environmental samples. Relevant molecular descriptors were found in each dimension, allowing two QSSR models to be established. This is the first time that such a QSRR approach with two retention dimensions is proposed. Its usefulness was demonstrated by confirming or refuting the identification of 3 TPs and by suspect screening on a river sample, which in the example presented allowed us to ensure the presence of alpha-estradiol while rejecting that of the pesticide flumioxazin. The importance of using a two-dimensional approach is clearly highlighted in the second example. 

  Flumioxazin m/z Alpha-estradiol Two examples of suspected compounds Training set Test set 95% CI (Confidence interval)

D: CSH C 18 (30 x 2,1 mm, 1.7µm), V inj = 58µL, T = 80°C F = 2000µL/min, A: H 2 O + 0.1% formic acid, B: ACN + 0.1% formic acid Gradient: isocratic hold of 0.17 min at 1%B, 1-99%B in 0.42 min Sampling time: 0.77 min

Dectection : qTOF with ESI(+) and ESI(-)
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