Monitoring dissolved organic matter
using submersible tryptophan-like
fluorometers
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What is fluorescence?

*Fluorescence: a form of luminescence which occurs
over short time scales at the molecular/atomic level.
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EEM spectroscopy

Excitation Emission Matrix (EEM)
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Challenges to in-situ monitoring

* Quenching —e.g. temperature;
Baker (2005) Water Research 39, 4405

 Matrix interference — e.g. suspended particles in
water column;
Downing et al. (2012) Lim. Oce. Methods 10, 767

* Inner-filtering - concentration effect;
Ohno (2002) Env. Sci. Tech. 36, 742

 Measurement repeatability - between/within sites
and between sensors;
Watras et al. (2011) Lim. Oce. Methods 9, 296

* To date no rigorous tests of submersible tryptophan
fluorometers have been conducted.



Study objectives

The objectives of this study were to:

1. Test the performance of two commercially

available tryptophan fluorometers in the
lab;

2. Develop empirical correction factors to
account for fluorescence quenching and
matrix interference;

3. Undertake a field trial to assess sensor
performance and test correction factors.



Minimum Detection

Limit (MDL) and precision

Calibrated relationship
Relationship with Varian (ppb)
Relationship with Varian (R.U)
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Thermal quenching
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Turbidity interference

900 NTU




Turbidity interference (clay)
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Turbidity interference (silt)
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Clay (Fullers Earth)
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Urban field test site
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Urban field test site

Chelsea fluorometer and Manta 2
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Field trial
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Field trial: raw d
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Field trial: corrected data
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Field trial: corrected data
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Field trial: corrected data
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Borehole test
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Spatial survey (initial result)
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Conclusions

Quenching of T, fluorescence was identified in the lab and varied between
sensors (Turner & Chelsea)

Temperature compensation appears relatively simple but evidence of
hysteresis requires further investigation

Sediment particle size influenced sensor response to turbidity increases
(implies site specific calibrations may be necessary)

Field tests highlight the potential to develop and apply correction factors to
improve in-situ data output during both baseflow and event conditions

Further work will improve correction factors for BOD; - T, fluorescence
relationships
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