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Set-up of the SFC for the analysis of polar contaminants
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LC/SFC Retention Time comparison for 218 Standards
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Example PFAS for LC/SFC Retention Time comparison
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Retention Time comparison across Laboratories
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Case study: SFC for the analysis of wastewater effluent
via Non-target Screening
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Case study: SFC for the analysis of wastewater effluent
via Non-target Screening
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Suspect screening with SFC
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Comparison SFC and LC (RP) HRMS Analysis of Wastewater

SFC LC

U BEH column O BEH C18 column

O Eluent A: CO,; O Eluent A: H20+0.1% FA:
 Eluent B: MeOH+additives 0 Eluent B: ACN+0.1% EA
O 2 pL injection O 2 pL injection

O Make-up: 0.1 ml/min MeOH

\ .

Electrospray ionization with quadrupole time of
flight mass spectrometer (ESI-QTOF)

Mass range m/z 50-1000 with “standard” HRMS
parameters

(system calibration parameters)




Comparison: ionization efficiency

Comparison of suspect screening compounds

J 48 compounds detected with LC and SFC

[ 44 showed higher peak intensity with SFC (38 substances > Faktor 2)
J 22 further compounds detected with only SFC
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Non-Target Screening: Comparison of numbers of detected compounds g

Data for pooled wastewater effluent samples
—> filtered: triplicate (3 out of 3) and 50x higher as blank

Number SFC compounds

1 1 1 1 0
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m/z

J 2300 compounds detected with
SFC and 1100 compounds
detected with LC

J 90 % of the compounds < m/z 483
for SFC and <m/z 655 for LC

spunodwod 97 JBqunN

Double as many compounds detected with LC than SFC

Smaller molecules detected with SFC




Matrix Effect evaluation by “post-column infusion”

Publikation in Analytical Chemistry
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Comparison matrix effect LC/SFC

Pooled wastewater effluent sample (enrichment factor 50)
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J LC matrix effect normally < -10%
J SFC matrix effect between -10 und -37 %
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Better ionization—-> Detection of more compounds-> higher matrix effect

More effort to produce reliable data with SFC




Combination of RP-LC und SFC for wastewater screening

m/z distribution of the
RP-LC compounds in each fraction
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SFC Retention time distribution for LC fractions

Number of detected compounds in each fraction
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(J Most polar compounds of the wastewater effluents are
eluting between 3 and 10 min (SFC)
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Lab-experiment: removal of contaminants in wastewater effluent

All compounds detected with SFC Polar compounds (RP LC F1) detected with SFC
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Case study: Non-target Screening Groundwater

Groundwater
well

Pilot Scale Treatment
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Treatment evaluation of GAC and anionic exchange resin
for groundwater with SFC
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Treatment evaluation of GAC and anionic exchange resin
for groundwater

7 month and >10,000 m3 later Equally efficient in removing PFAS
(removal >95 % for PFAS >C5)

Inlet GAC1 GAC 2a Resin2b GAC3a GAC3b GAC4a GAC4b
Groundwater
well - ="

!,\! i

Even though GAC and Resin seem equally good in removing PFAS, differences in overall cleaning efficiency are observed
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Suspect Screening in Groundwater
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SFC is effective for water analysis over a broad polarity range

Challenges SFC in comparisonto LC

J Higher matrix effect

[ Retention time prediction for increasing confident needs improvement
 Direct injection of water limited

Advantages of SFC in comparisonto LC

J More compounds can be screened

 Higher intensity - better identification of precursor and fragments

. . volatilit
J Broader polarity spectra can be screened, especially very polar ’
compounds

polarity
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