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The DOM,,- Plume at the Bemidji Site is Expanding
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Natural Attenuation of Petroleum-Derived DOM by
Optical Spectroscopy
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Parallel Factor (PARAFAC) Analysis of
Excitation Emission Matrix (EEM) Spectra

« Decomposes EEMs underlying chemical
components

e Represents the values of fluorophores to each
component

e L eads to mathematical identification and
guantification of varying fluorophores
 Environmental samples
« Composition?
 |[dentity of fluorophores?

Excitation

“Mathematical Chromatography”

Stedmon and Wiinsch <urbw@aqua.dtu.dk>



PARAFAC Components — Petroleum-Derived DOM

Emission Wavelength (nm)
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Natural Attenuation of DOM,,- by Optical
Spectroscopy
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Relative Contribution (%)

CDOM,- Continuum by EEMS
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PARAFAC Components and Toxicity?
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Acute Toxicity
(% Bioluminescence Inhibition)
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Emission (nm)

Molecular-Level Composition and Structure

by Optical Spectroco
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Ultrahigh Resolution Mass
Spectrometry
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Compositional Information from FT-ICR MS
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Natural Attenuation of DOM,, at the Molecular
Level by Optical Spectroscopy and UHR-MS
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Structural Continuum by NMR Spectrosco
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Aromatic/Olefinic
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Relationship between Molecular Level Composition,
Structure and Optical Properties of DOM,,-

Fluorescence Spectroscopy ®
4_Ultrahigh Resolution Mass Spectrometry
Nuclear Magnetic Resonance Spectroscopy
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