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PARAFAC modelling and FT-ICR-MS data from Muldenberg reservoir samples for
better description of the DOM composition for drinking water treatment
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Material and methods

Comparison of the analytical methods

optimum
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Material and methods

Comparison of the analytical methods

optimum

 SAC,, Includes the
chromophoric part of
the DOC at 254 nm —
pollution of water

/ B quasi continuous

B discontinuous

low
EEEEE costs
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Material and methods

Comparison of the analytical methods

optimum

e determination of DOC
as a sum parameter
with IR-spectrometry —

/ pollution of water
DOC

B quasi continuous
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Material and methods

Comparison of the analytical methods

optimum

LC-OCD‘

e component wise
characterization of DOM
—e.g.HS lund HS Il or
Building Blocks
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Material and methods

Comparison of the analytical methods
optimum FT-ICR-MS

e mass spectrometry for
characterization of DOM
(different substances)

B quasi continuous
I discontinuous

low
B cosis
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Material and methods

Comparison of the analytical methods

optimum

e |ow-cost

3D-fluorescence mp quasi continuous

spectroscopy _ .
e much more information

 minimal sample
preparation

B quasi continuous
B discontinuous

low
EEEEE costs

ﬁ HELMHOLTZ

ZENTRUM FUR
UMWELTFORSCHUNG
UFZ



Material and methods

Separation of protein-like and humic-like
fluorescence

water sample
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Material and methods

rallel Factor Analysis (PARAFAC) —
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Material and methods

Parallel Factor Analysis (PARAFAC) —
decomposition of components
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Results and discussion

PARAFAC model of the Muldenberg dam
and the catchment area

First PARAFAC results:

- Three component model of all samples during winter from
October to February

- Two component model of all samples over the year 2016
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Results and discussion

Three component model
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Results and discussion

Three component model
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Results and discussion

Three component model
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Results and discussion

Two component model
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Results and discussion

Two component model

600

550

second component —
fulvic like

500

450

400

excitation [nm]

350

300

250 e e
350 400 450 500 550 600
emission [nm] @ weLmnovrz
ZENTRUM FUR
UMWELTFORSCHUNG

UFZ




Results and discussion

Fourier-transform ion cyclotron resonance
mass spectrometry (FT-ICR-MS)
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Results and discussion

Fourier-transform ion cyclotron resonance
mass spectrometry (FT-ICR-MS)
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Results and discussion

Conclusion

1)  During winter month a three component model and during the year
2016 a two component model was performed

) Three component model: first and second component are humic like
and the third component is fulvic like

i) Two component model: first component is humic like and the second
one is fulvic like

Iv) The isomer mixture with the formula C,4H,304 sShows mainly the same
level of percentage intensity in all depths and months

v) The isomer mixture with the formula C,¢H,,0,, shows significant

annual differences and partly as function of depth 0 aiisisiis
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Outlook

Outlook

Characterization of components in the reservoirs of 2016/2017
o further PARAFAC

o further mass spectrometry (FT-ICR-MS) measurements

 Correlations between PARAFAC components and other analytical
parameters

e Evaluation of the photochemical experiment (August 2018)

* Investigations during extreme rainfall or spring thaw with the help of an
online fluorescence sensor of Moldaenke in 2019
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