111

Analysing highly polar trace substances in water by
: : . Landeswasserversorgung il e~
lon chromatography high resolution mass spectrometry Trinkwasser far Baden-Wirttemberg

Joana Flottmann!2, Ronja Schmidt®, Tobias Schips?, Tobias Bader!, Wolfram Seitz?, e ———
Torsten C. Schmidt?and Rudi Winzenbacher? D.UISBURG

ESSEN

1Zweckverband Landeswasserversorgung, 2University of Duisburg-Essen, 3University of Applied Sciences Aalen

Open-Minded
Background Conclusion
Highly polar and persistent trace substances from multiple ® LOQs are close to 0.1 pg/L precautionary drinking water
sources are reaching the water cycle and accumulate. values = Enrichment to reduce LOQs
Widely used reversed phase chromatography (C18) for ® Application of developed IC-HRMS method for real samples
analysing trace substances in water are not able to retard sufficiently robust = Larger monitoring campaigns
very polar compounds.
—> Monitoring and analytical gaps are still existing. Outlook:
—> Other chromatographic methods are needed. We developed - Development of data processing workflow for

and validated a method with
Anionic chromatography Non-target Screening

because anionic compounds are highly mobile in water. to track unknown anionic compounds in raw and drinking water

Gradient Make-up solvent ESI Source

¢ C(KOH) 5 mmol/L - 100 mmol/L Solvent Viscosity ~ Max. Flow rate :12 s0x10°] : _
® : : Isopropanol 2.2mPas  0.01 mL/min 7x107 . . _ .
Current of suppressor is aligned o o o - f
W|th C KOH Methanol 0.6 mPas 0.10 mL/min %sw_ & § 50101
® Run tlﬁne ) 10 ¢ (KOH) n 80 Acetonitrile 0.4mPas  0.10 mL/min Y 3.0 keV L 320 °C
. . % 50. : / -_60 . 3X10:' Sulfamic acid e | IDiquT)roacclatic acfd
20 min 3 + 0.08 mL/min MeOH to T Tomtas fn T Tt
Neutralisation & 3 enhance ionisation Compromise of the settings for spray-
of KOH due to | voltage and temperatures from each
- R R R Precision substance for the overall method
|On eXChange Time in min rel. stand. deviation, n = 10
MS and MS2
(Pre-) Column , ® Scan range (MS1): 65 m/z — 650 m/z
(AG 24 +) AS 24, 2 mm x 250 mm ® MS: full scan, MS2: DDA & DIA
Flow rate 0.3 mL/min e% el% k : ® Resolution: 120000 (MSZ 15000)
Temp.: 30 °C oc|| oo | D ® HCD caollision energies:
: — 15V,30V, 40V
RTs are _ ® Sheath / Aux gas: 40 Arb / 5 Arb
very stable g . ( |
L| Orbitrap
(RSD <0.15%, n = 10) =y BB wcomr Integrion Exploris 120
IC-mix (c =0.5 ug/L) .
# 19 and 21 were excluded, because of its peak width > 5 min Va.l | d a.tl O n
300-: . . 1 Effects of co-eluting anic:ns L 200
Autosampler Test substances A R |
g _ ;35‘100- - - - " . -1005
Temperature: 15 OC # Substance Min log D Mn?zlzlescsuilr?r # Substance Min log D Mn?;escsuil:r §1OOE T ESO" . s v.." - :;:
. . (pH 4 -09) ol (pH 4 -9) ol _ q Hv ) 50 °
InJeCtlon V0|ume: 47.5 l.,lL + 2.5 l.,lL 1 a-amino-3-hydroxy-5-methyl-4- ’ : 50 ) 0 Conductivity _' cr S:D‘ _
isoxazole-propionic acid (AMPA) -4.72 111.04 13 Glyphosate -8.57 169.07 0_' —— - | . : . . F - co, N:?; . 2;)0
e e T Co-injection of | g5 SR mmmen o T
?2. - | ISOtOpe Iabeled j g;)s;zrr:f:;/l:tliﬂclo;gzzone ;:; ;ii:i 12 g;;inlj:nildd ;122 185_?20151 ® LOQ - 100 ng/L (Eurachem validation gUide)
standards WIth - | “owemuneses o0 ine a1 e | @ Correlation of recovery and co-eluting
nigh precision 1 ethephon 566 tdids |25 Tichioroacel a6 20016558 Inorganic anions Is not clear
Application: Real samples _* Quality control
Five target substances were detected in 1 ® Co-injection of isotope-labeled standards to check stability
Danube water and its processing steps £ 7 N\"\ : of measurement and system
Oxamic acid is formed during ozonation &, eromeete aci ® Fluctuation of peak areas increases
No significant degradation is observed °1_ ... with complex matrix (salt content) -~
. . . 600 e&’ i}°¢ ‘\‘\’é . .5;000 s \'éy ® - i - 1.0x107 4
Concentrations are below the limits for ¢ 57 & Increase of N,N-Dimethylsult [ U e
drinking water AN amide-D6 currently inexplicable o e
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