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Evaluation of environmental water using PARAFAC

Introduction:  Recently, excitation-emission
matrix (EEM) measurements and parallel factor
(PARAFAC) analyses have been widely used for
evaluating the quality of environmental water,

such as in rivers and lakes.

Such water often contains compounds such as
humic acid, tryptophan, and artificial chemicals.
Therefore, multiple overlapping peaks appear in
the EEM. PARAFAC is a very powerful analysis
method in such situations and can separate the
principal components of EEM. It can be used to
predict the compounds present by comparing
with published EEM. It can also be used for
quantitative analysis.

In this article, a PARAFAC analysis of EEM for

river water is described.

FP-8350 spectrofluorometer

Experimental:

Measurement conditions

e Excitation range: 250-450 nm

e Emission range: 260-700 nm

e Bandwidth (excitation): 5 nm

e Bandwidth (emission): 5 nm

e Excitation step: 5nm

e Scanning speed: 1000 nm/min

Response: 50 msec.
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Samples
30 water samples (3 samples each at 10

locations show in figure).
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Figure 1. Schematic diagram of sampling points.

Results: Representative EEM for each sampling

point are shown in figure 2.
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Figure 2. EEM for each sampling point (examples)

A PARAFAC analysis was applied to 30 sets of
EEM. When the number of components was set to
4, the results of PARAFAC analysis were as shown
in figure 3.

Based on the literature[1], components 1 and 3
appear to be humic acid-like compounds and
component 2 appears to be tryptophan.
Component 4 is a residual error. Score plots for the

different components are shown below.
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Figure 3. Components determined by PARAFAC
(assuming 4 components)
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Clustering based on the sampling points can be
seen. The results indicate a sudden increase
(about 2.5 to 3 times) in the concentration of
humic acid-like compounds and tryptophan
downstream of the sewage treatment plant, but

then no rapid increase between points 2 and 5.
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Figure 4. Score plots
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For general questions, please
contact

info@jasco.nl

For more in-depth information,
please contact our Spectroscopy
expert

Clemens Fraikin

clemens.fraikin@jasco.nl

or our Chromatography expect
Thu Ba Thi Nguyen

thuba.nguyen@jasco.nl
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