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Outline

Importance of Chemical Space
Utility of Solid-Phase Extraction

Case Study: Using High-Res Mass Spectrometry to Inform the bounds of
PFAS capturability

Conclusion



All steps up to analysis limit the
chemical space
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Extraction solvent
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Analytical Chemistry - The domain
of the ability to detect chemicals
based on a procedure applied to a
sample matrix

Detectable space

(Black et al., 2022)



Why Use

Solid-Phase
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PFAS concentrations are
often below ppb (ug/L) range
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For drinking water (this
work), concentrations are

typically single digit ppt (ng/L)
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Inherent 'Irade-ofts using Solid-
Phase Extraction in Non-largeted
Analysis




Fxperiment comparing
EPA 535 and EPA'1655 and
evaluate chemical space



( )
Use Statistical Tests (ANOVA) to determine method differences
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AN

Retain PFAS extractability coverage (need to use WAX)

- J

Comparative | \

Ability to retain new PFAS classes present in samples

\- J
Study Goal , \
tu y Oa S Refrain from complicated stacked cartridge procedures
- J
4 )
Expect/Accept limitations in chemical space
\ J
4 )
To eventually support DW 2024-0002-DDW in California
\ J

* Subset of samples analyzed for NTA and ultra-short chain PFAS
* See


https://waterboards.ca.gov/pfas/pfas_ddw_general_order/

4 N
General For EPA 533 used Phenomenex Strata-X-

AW (500mg)

Method S

" For EPA 1633, used Phenomenex Strata-
Comparls()ns WAX/GCB (200mg/50ms)

-

AN

AN

Both achieve mass accuracy +/- |0ppm,
isotopes recovery 50-200%, excellent RT

\stability, perform replicates on all samples ,




00-1400 m/z Resolution
70,000 profile

General

Intensity Threshold at
200,000

Data

Resolution 17,500 centroid

Acquisition

Parameters

Stepped collision energy

Organic and pH Gradient
from 5 — 95% Methanol pH
4 to 8 over 20 minutes




Complete NTA Workflow

Example — Thermo Compound Discoverer 3.3
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Differential Analysis - All Features
P-Value = 0.05, Log2 Fold > 1 or < -1 highlighted
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Differential Analysis - Specific Features
Perfluoropentanesulfonamide - PFPeSA

Chromatograms > & X || Mass Spectrum
. 3 F101 #1956, RT=7.293 min, MS1, FTM5 (1) (> 20231114¢15 (F101) #1956, RT=7.293 min, M51, FTMS (-}
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Chemical Method Comparisons

* Features in 533 extracts NOT found in 1633 extract
* Acesulfame (8/10 samples, %CV 0.5 to 20%, avg hit rate 2.0/3 replicates)
* Bromacil (5/10 samples, %CV 5.3 to 77%, avg hit rate 1.8/3 replicates)
* Imazapyr (6/10 samples, %CV 2.3 to 10%, avg hit rate 1.83/3 replicates)
* Sulfamethoxazole (6/10 samples, %CV 2.3 to 10%, avg hit rate 1.83/3 replicates)

Concluded that the Post Loading Formic acid rinse removes these analytes from this
SPE media. Also, 200mg vs. 500mg at play.



Chemical Method Comparisons

e Features in QSM extracts NOT found in 533 extract
* Atrazine (8/10 samples, %CV 14 to 25%, avg hit rate 2.63/3 replicates)
Simazine (9/10 samples, %CV |3 to 31%, avg hit rate 2.67/3 replicates)

Diuron (5/10 samples, %CV 9 to 21%, avg hit rate 1.6/3 replicates)

Fluridone (2/10 samples, %CV 30%, avg hit rate 1.5/3 replicates)
PFPeSA (2/10 samples, %CV 14%, avg hit rate, |1.4/3 replicates)
PFHXSA (4/10 samples, %CV 10 to 39%, avg hit rate 1.75/3 replicates)
PFOSA (6/10 samples, %CV 9.5 to 23%, avg hit rate |.5/3 replicates)

Concluded that the EPA 533 SPE media has different selectivity for Nitrogen pesticides. Also,
evaporating down to dryness completely loses neutral PFAS.



Chemical Method Comparisons L

* Features Found in both extracts
* Monuron, 1-methylbenzotriazole, N-Butylbenzenesulfonamide, C7H6CI20O5S2,
* PFPSA (3/10 samples in both extracts, %CV 12 to 14%, avg hit rate 2.0/3 replicates)

* PFBSA (3 samples (533) 5 samples (QSM) in both extracts, %CV 2.0 to 27%, avg hit rate 2.0/3
replicates)

Concluded that ultra-short sulfonamides may be permanently charged (-) due
to decreased distance of terminal CF3 (partial charge at play).



PF-Sulfonamides

Relevant class missed by complete dryness of extract
Detected PFOSA/PFBSA in 9 pre-treated groundwater samples

EPA 533 SPE Technique Alternative SPE Technique

Dups RPD=0.1%

T~
Dups RPD =32% — PFBSA >70ng/L
‘_l_\ RPD=3.3%
PFBSA 10 or 20_ng/L?
— L

2 3 4 5 6 7 8

m PFPSA mPFBSA mPFPeSA PFHxSA PFOSA mPFDSA m PFPSA mPFBSA mPFPeSA PFHxSA PFOSA m PFDSA




MS2 Deconvolution — Using Fragment Networking

CBH12CI2 4CI2NO4+

™~

N C10H8+

C12H1 40@I3+

C12H23CI3NO8+

C2HA4CI+




Conclusions

Could not use EPA 533 extracts for NTA Project

Did notice that sulfate is extracted somewhat via WAX




Thank you

David Schiessel
951-289-5278
dschiessel@babcocklabs.com

www.babcocklabs.com
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