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Partners and financing

ÅPartners:

ïDTU Environment (E. Arvin, B. Seredynska-

Sobecka, C. K. Waul)

ïDMU, Aarhus University (Colin Stedmon)

ïKruger A/S (Rasmus Boe-Hansen)

ÅFinanced partly by:                                   

By- og Landskabsstyrelsen,  

Miljøministeriet
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Background and idea 

ÅColin Stedmonôs research at DMU on detecting 

organic matter in sea water by fluorescense 

ÅDTU Environmentôs and Krugerôs knowledge on 

water and interest in on-line monitoring

ÅIdea:use chemical fluorescent markers from 

wastewater (urine/faeces) to detect organic matter 

contamination in òclean waterò on-line.
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Health- and environmental 

problems?

ÅContamination of water supplies 

ÅCoastal water, rivers and lakes are 

polluted by rain water overflows

ÅInfections in swimming pools and 

recreational facilities
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can be used as a quantitative and

qualitative (fingerprint) proxy from DOM

DOM

CDOM

FDOM

DOM    ïdissolved organic matter

CDOM ïcoloured  dissolved organic matter

FDOM ïfluorescent  dissolved organic matter 

Copy right to this slide: Colin Stedmon

depend on chemical nature of compounds 

(in organic compounds: aromatic and 

conjugated bounds) 

(~ NVOC)
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Varian Cary Eclipse Spectrophotometer
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Fluorometer

From: Cary Eclipse. Help et Videos

Fluorescense

The emission of light (or other electromagnetic radiation of longer 

wavelength) by a substance as a result of absorption of other radiation. 



DMU - Krüger -

Examples of fluorescense EEMs

(Excitation-Emission Matrices)
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Non-chlorinated

drinking water

(Danish)
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3 0 0 .0 0
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4 0 0 .0 0
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9 6 2 .8 5
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7 3 9 .9 6

6 6 5 .6 7
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4 4 2 .7 8

3 6 8 .4 8

2 9 4 .1 9

2 1 9 .8 9

1 4 5 .6 0
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-2 .9 9

Chlorinated

drinking water

(Polish)



DMU - Krüger -

300 400 500 600

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600

0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

300 400 500 600
0

200

400

600

800

1000

Wavelength (nm)

In
te

n
s
it
y
 (

a
.u

.)

 
W

a
v

e
le

n
g

t
h

 (
n

m
)

W a v e l e n g t h  ( n m )
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2 9 4 . 9 3

2 2 0 . 7 1

1 4 6 . 4 9

7 2 . 2 7

- 1 . 9 5
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Sewage
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Investigated water types
ÅDrinking water

ÅSwimming pool water

ÅOverflow water from sewers

ÅSurface water

Investigation plan

Baseline studies ïto find variation range of òclean 

waterò

Analysis of wastewater-contaminated water 

samples (to find the detection limit)
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PARAFAC - parallel factor 

analysis 

ÅThe fluorescense spectrum is split into 

statistically significant fractions

ÅPARAFAC conceptually can be 

compared to bilinear PCA (Principal 

Component Analysis) From: Rasmus 

Bro, PARAFAC, Tutorial & applications
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Swimming pool water

+

Wastewater (0-2%)

Fluorescense spectrum and PARAFAC modeling
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Correlation between fluorescence of PARFAC 

components and WW concentration in the swimming 

pool- wastewater samples
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Diurnal variation in fluorescense of fractionated 

organic mater in the warm water pool


