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Experimental workflow of determination of contaminants in soils and sediments. A)
First the contaminated soil is deposited into the cone. B) Next solvent is applied a top
the sample and C) a high voltage is induced onto the conductive plastic. A spray
plume at the tip of the cone is produced and the analytes are ionized, producing D) a
distinguishing mass spectrum in the mass spectrometer.
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3D-Printed Cone Spray lonization Portable Mass
Spectrometry for the Detection of V-Series
Chemical Warfare Agents
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Adapting 3D-PCSI-MS to Commercial Portable
Mass Spectrometers
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Mass range: 50-1200 Da Mass range: 30-2000 Da Mass range: 50-1000 Da

Mass Resolution: 1 Da Mass Resolution: 1 Da Mass Resolution: 1 Da
Weight: 44 lbs. without laptop Weight: 37 lbs. without laptop Weight: 97 lbs. without laptop
Dimensions: 13”x13”x17” Dimensions: 8”x12”x13” Dimensions: 24” x 20” x 15”
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Repeatability, False Positive Vs. False
Negative Rates >600 Samples
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Time to Sample over Replicate Trials

Improvement over Time
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TePP Contaminated Material
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Characterization and Optimization of a Rapid,
Automated 3D-Printed Cone Spray lonization
Mass Spectrometry Methodology
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Autosampler Construction

A
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Optimization of Autosampler

Improvements:
Before: After:

(1) Conductive Dual-Layer

(2) Testing Optimizations
(3) Bottom Motor Support

(4) BallBearing Track

- MassTech adaptation

- Keeps the motorin
place, which holds
the autosampler

Pinedo, T.J.; Butalewicz, J.; Aldeman, M. R.; Mulligan, C. C.; Fedick, P.W. “Exploration of exotic materials and improved automated field sampling for 3D-printed cone spray ionization mass
spectrometry.” Manuscript pending
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Optimization of Autosampler

- Keeps the high-

voltage wire in place ’

- Holdsthe ball
bearing for constant //
contact .

- MassTech adaptation

- Keeps the motorin
place, which holds
the autosampler

- Adds support for the
high-voltage
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Field Sampling with MTE-30
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PFAS Confirmation using MS/MS
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Distribution of PFOA
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PFOA is degraded via CF, scission and
rearrangement
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Dispersed boron nitride nanomaterials as
photocatalysts

« BNNM morphologies must be dispersed before using:

« Boron nitride nanopowder (BNNP)
« Boron nitride nanobarbs (BNNB)
» Boron nitride nanotubes (BNNT)

~25 mg BNNM in 10 mL 100 ppm aquec
254 nm @ 1500 mW/cm?

BNNP —  _____BNNB _

_BNNT

Castracane, E.; Molnar, B.T.; Lambert, A.; Harvey, B.G.; Estevez, J.E.; Fedick, P.W. “Improved Boron Nitride Nanomaterial Morphologies for the Enhanced Photocatalytic Remediation of
Perfluorooctanoic Acid.” Chemosphere 382 (2025) 144466.
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