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Analysis of EEM fluorescence spectra of effluents from bioreactors
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Abstract: A combination of 3-dimentional excitation-emission matrix (EEM) fluorescence spectrometry and
parallel factor analysis (PARAFAC) was used to identify the biological fluorophores, such as tryptophane,
tyrosine, pyridoxine and NADH. Based on the experimental results, the EEM fluorescence spectra of
effluents from an aerobic bioreactor and a thermophilic anaerobic H,;-producing bioreactor were
decomposed. The results show that the four fluorescent substances were successfully identified and their
concentration was correlated to the calculation results. The effluents from the aerobic bioreactor consisted
mainly of proteins, fulvic-like and humic-like substances, while those of the thermophilic anaerobic H,-
producing bioreactor were mainly composed of proteins, nicotinamide adenine dinucleotide, reduced form
(NADH) and riboflavin. This work provides a simple and rapid method for monitoring effluents from
biological wastewater treatment reactors without any dose of reagents.
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Tab. 1 The concentration of four fluorescence substances

g AN @ER MRS ”ﬂfgf;’i”
/(mg+L ") /(mg+L 1 /(mg+eL 1 J(mg - L)

1 0 0 0 0

2 0 0.1 0.2 5.0
3 0 0.2 0.4 10. 0
4 0.8 0 0.2 10.0
5 0.8 0.1 0.4 0

6 0.8 0.2 0 5.0
7 1.6 0 0.4 5.0
8 1.6 0.1 0.2 0

9 1.6 0.2 0 10. 0
10 0 0 0 5.0
11 0 0.1 0.2 0

12 0 0.2 0.4 10. 0
13 0.8 0 0.2 0

14 0.8 0.1 0.4 10. 0
15 0.8 0.2 0 5.0
16 1.6 0 0.4 10.0
17 1.6 0.1 0.2 5.0
18 1.6 0.2 0 0
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Fig. 1 The EEM fluorescence spectra of the mixed solution composed by four analytes
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Fig.2 The EEM fluorescence spectra of four fluorophores decomposed by PARAFAC models
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Fig. 5 Analysis of the EEM fluorescence spectra of the effluents from H,-producing anaerobic reactor
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Fig. 6 Analysis of the EEM fluorescence spectra of the effluents from SBR acetate aerobic reactor
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