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• Suspect list had to be compiled from
several prioritization approaches [4-8]

• Including extensive literature research
for ionic liquids [9]

• Selected suspects differ significantly
from regularly monitored substances in
logD and MW

• The analytical methods used are complementary to each other (maximum 
intersection 34%), may partially be caused by differences in data treatment

• Total 202 detected suspects (55 ionic liquids), of which 137 were compared 
to reference standards

• 43 were already confirmed (ongoing work)

• More than half of identified substances are not yet known as environmental 
contaminant or only scarcely investigated in environmental samples, many of 
them were ionic liquids

• Besides the known ones (benzotriazole, metformin, nitrobenzenesulfonic acid), PF6
- was 

ubiquitously detected in the 0.1 µg/L range or above

• Few regularly monitored substances are
mobile or very mobile and none fall into
the analytical gap

• Suspects above min. logD
of 4 are predominantly
attributed to proposed
PM(T) precursors

A large variety of anthropogenic substances may enter the aquatic
environment [1] daily. Chemicals that combine persistency, high aquatic mobility and
potential toxicity (PMT) are exceptionally problematic, since their removal from 
partially closed water cycles is difficult [2]. Their aquatic mobility and thus high polarity 
also severely exacerbates their analysis. While recent improvements in sample preparation, 
chromatographic and mass spectrometric methods facilitate their analysis [3], there is likely still 
a severe lack of knowledge about the presence of these chemicals in the aquatic environment.

To narrow the knowledge gap on PMT substances, we conducted a suspect screening by 
combining various methodological approaches. Three sample preparation techniques 
(multi-layer SPE, vacuum-assisted evaporative concentration and azeotropic evaporative 
concentration) and two analytical instrumentations (HILIC-Orbitrap-HRMS and SFC-
QToF-HRMS) were applied. A large suspect list containing more than 1400 
potential PM(T) substances was compiled from various sources.

I
n

s
tr

u
m

e
n

ta
l 

s
e
tu

p
D

a
ta

 t
r
e
a
tm

e
n

t

Azeotropic EC
4 mL sample / H2O
and 21 mL ACN
Reconstitution in 
ACN/H2O 95:5
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Vacuum assisted EC
10 mL sample / H2O 
50 °C elevated temperature
Evaporation to dryness
Reconstitution in 
ACN/H2O 95:5

Multi-layer-SPE
100 mL sample / H2O 
3 layers: WAX, 
WCX, GCB
Reconstitution in 
ACN/H2O 95:5
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Venn diagrams show
common findings between
sample preparation methods
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Suspects total

9.8 %, 9.3 %, 12.4 %
72.0 %, 79.3 %, 18.6 %
38.4 %, 42.7 %, 0 %
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HILIC-
Orbitrap SFC-QToF

• Heatmap of all identified
substances in positive
and negative ESI that
were compared to a
reference standard

• concentration estimation
was performed based on
a standard mixture

• Well-kown environmental
contaminants were
included as markers for
positive control
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Ad-1-Am Climbazole diMe-diDec-Am Et-Pyr Me-Oct-Pyrr N,N-Diethylaniline Prop-Pyri TPPO                 TriPropAmine

Benzotriazol Cyanoguanidine   DitertBu-neoPent-Phos   Et-TriMeAm Me-Pe-/2,3-diMeBu-Im  OH-OHEt-tetraMePip   tetraBu-Am           triBu-Me-Am            Venlafaxine

Choline                   DABCO                   DMAEE                   Gaba-L Metformin              Olmesartan            tetraBu-Phos          triMe-Cetyl-Am

Analyte
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Analyte

Vincubine

A B C D E F G H I J+   -

Conc. in ng/L

-10000

-1000

-100

-10

-1

N/A

https://www.dvgw.de/themen/forschung-und-innovation/forschungsprojekte/dvgw-forschungsbericht-w-201515/

