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A typlcal UVCB compositional ‘heat map’

2-dimensional gas chromatography
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A typical UVCB compositional ‘heat map’

2-dimensional gas chromatography
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Approach

Perform a biodegradation test on representative hydrocarbon UVCB(s)
Diesel Fuel
Adapted OECD 309 protocol, using seawater @ 13°C

Analytical separation & quantification
via GCxGC - Flame lonization Detection (FID)

Mathematical ‘deconvolution’ of FID peaks
via Fourier transformation algoritm
Analytical identification of FID peaks
via Quadruple pole Time of Flight - Mass Spectroscopy (qTOF-MS)
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Booth, et al. Comprehensive Two-Dimensional Gas Chromatography with Peak Tracking
for Screening of Constituent Biodegradation in Petroleum UVCB Substances. Environ
Sci Technol. 2023 Aug 29;57(34):12583-12593. doi: 10.1021/acs.est.3c01624.

Petroleum marine biodegradation test sampled over time

microbial
compositio

Match & track peaks to generate pnmary blodegradatlon half lives for >10-00
constituent peaks
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Deconvolution of FID peaks
day O day 64
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Black line: Observed FID signal FID signal attributed to peak #4 Blue lines: FID signal attributed to other constituents
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Deconvolution of FID peaks

Align & match peaks @ day 0 and 64

Quantify the fraction of each peak mass that biodegraded (~3870 constituents)

Select constituents with: (i) concentration >300 pg/g at day O
(i) >30% remaining at day 64

50 constituents meet screening criteria for slowly biodegrading peaks
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Quadrupole Time-of-Flight - Mass Spectroscopy (qTOF-MS)

Series 55.054, 69.070, 81.070, 95.086, 109.101, 123.117,
and 137.133 are characteristic of many naphthenes
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Peak #4 is a C,;sH,g naphthenic with two rings which likely contains

quaternary carbon(s). This is likely a drimane
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Substructure Analysis evaluates the chemical structure features that appear in
the top 100 best-match spectra within the combined three libraries. The
analysis accounts for both the frequency of substructure appearance and
similarity of those spectra.
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Conclusions

43 out of the 50 prioritized constituents are interpreted as C,:-C,; two-ring
naphthenics, of which 30 likely containing a quaternary carbon

CH,4

CHs

5 constituents are C,,-C,; acyclic isoprenoids (terpenoids)

2 constituents were not successfully interpreted

. Example of an isoprenoid

The technique of whole substance testing with constituent tracking can
generate biodegradation data (primary half-lives) for thousands of
constituents. The redesigned workflow presented here, which includes
deconvolution and non-target analysis, improves the detection,
guantification, and identification of slowly-biodegrading constituents

11 @ncawe



www.concawe.eu

(‘ Thank you for
Loncawe your attention

Environmental Science

for European Refining

Yves Verhaegen
yves.verhaegen@concawe.eu




	Non-target analysis to identify slowly degrading constituents in petroleum UVCBs
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

