Persistent and mobile organic chemicals
ubiquitous water pollutants

— An emerging group of
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Introduction

The release of persistent and mobile organic chemicals (PMOCs) into the
aquatic environment is a risk to the quality of water resources. As a
consequence of their aquatic mobility, PMOCs can pass through wastewater
treatment plants, natural barriers and drinking water purification processes
and are thus of concern for human health

]

(Fig. 1).

The aim of this study was to screen for
potential PMOCs of concern in
European water samples.

Summary & Next Steps

e A total of 45 novel and known industrial PMOCs detected in surface water,
groundwater, bank filtrate, reversed osmosis permeate and concentrate
e Estimated concentrations of detected PMOCs in ng/L - ug/L range

e Currently ongoing:
> Validation of methods for quantification of PMOCs
> Quantify PMOCs in raw water and in drinking water treatment

e Visions of the future:
> Investigation of sources of environmentally relevant PMOCs
> Toxicology data for quantified PMOCs
> Potentially problematic PMOCs recommend for regulatory actions

Approach

-

REACH registered organic chemicals (industrial chemicals) ...

1. Selection of Compounds

> with a potential emission into the environment GERMANY

> that are persistent and mobile
in the aquatic environment

> for which analytical standards are available

> that are amenable to analysis by A

chromatography/mass spectrometry

14 European

water samples
(Fig. 2 & 3)

- 70 PMOCs were selected according

to the above-mentioned criteria
Fig. 2

2. Sampling

1x effluent from sewage
~ treatment plant

-

Solid phase extraction

3. Extraction

1x Reversed Osmosis concentrate

Evaporation
1x Reversed Osmosis permeate

> 1) Graphitzed carbon black
> 2) Weak anion exchanger
> 3) Weak cation exchanger
> 4) Moderate cation exchanger
> 5) Hydroxylated polystyrene-divinylbenzene
> 6) Multilayer solid phase extraction

(Zahn et al.)

ﬁ

QUi

}

o

> Enrichment factor
Q 1:20 — 1:500

7x surface water

Fig. 3

4. Chromatographic & Detection Methods

»7) 9 mbar; 45° C

4 a) Reversed Phase Liquid Chromatography — MS/MS (after extraction 1, 2, 4, 5) e b) Supercritical Fluid Chromatography — HRMS (after extraction 1, 2, 4, 5) I
Columns: Gradient: ESI - MS/MS: | Columns: Gradient (both columns): ESI - g-TOF-MS:

> Waters HSST3, 2.1x50 mm, 1.8 um > H,0 / MeOH with NH,HCOO » MRM mode | » Waters UPC? BEH, 3x100 mm, 1.7 um > CO, / MeOH / H,0 with NH,OH » Exact mass

> Thermo Hypercarb, 2.1x100 mm, 3 um > H,0 / ACN with diethylamine > Waters UPC? Torus Diol, 3x100 mm, 1.7 pum Make Up Flow: (mass window: 5 ppm)
\ /\ > MeOH / H,0 with HCOOH /
4 c) Hydrophilic Interaction Liquid Chromatography — MS/MS (after extraction 6, 7)\/ d) Mixed Mode Liquid Chromatography — MS/MS (after extraction 2, 3, 7) I
Column: Gradient: ESI - QqQ: Columns: Gradient: ESI - QqQ:

> ACQUITY BEH Amide, 2.1x100 mm, 1.7 um *» ACN / H,O > SMRM mode | *» Acclaim Trinity P1, 2.1x50 mm, 3 um > ACN / H,0O with NH,CH,COO > MRM mode

with NH,HCOO at pH 3 at pH 4.5
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Screening Results
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* Letters a-d indicate the methods for detection of the PMOC

> A total of 45 PMOCs were detected in the analyzed
water samples with the chosen methods (Tab. 1)
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