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Fig 1 Process flow of water treatment plant
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Fig 3 EEM spectra of water samples from different water treatment units
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(a): Raw water; (b): Sedimentation effluent; (c): Sand filtration effluent; (d): Ozonation effluent; (e): Biological activated carbon (BAC) fil-

ter effluent; (f): Cly disinfection effluent (Final outlet)
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Fig 4 Visualization of the SOM map for fluorescence data of water samples
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The Investigation of Organic Matter Removal in Water Treatment Plant
by EEM Spectra Coupled with Self-Organizing Map

DU Er-deng'?, GUO Ying-qing’, SUN Yue’, GAO Naryun'* , WANG Li-ping®
1. State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China
2. School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, China

Abstract Three-dimensional excitation and emission matrix fluorescence spectra (3D-EEM) has attracted the increasing atten-
tion of researchers in water monitoring and water treatment areas. The self-organizing map (SOM) is a kind of non-supervised
and self-learning neural network with the feature of high self-stability and noise tolerance. In the present paper, SOM technique
was employed for the exploratory analysis of EEM spectra of water samples in a water treatment plant. The results showed that
EEM spectra could be clustered into three classes, corresponding to tryptophan-like protein substances, tyrosine-like protein
substances, and UV fulvic-like substances. The three components could be effectively removed during the whole water treatment
process with the high removal of 84. 6% (tyrosine-like), 79. 9% (tryptophan-like), and 69. 1% (UV fulvic-like). The results
show that SOM technique can be used as an effective tool for EEM spectra analysis, which is helpful for the optimization of water

treatment process parameters, the improvement of process performance, and the operation of water treatment plant.

Keywords Drinking water treatment; Three-Dimensional excitation and emission matrix fluorescence (3D-EEM); Self-organi-

zing feature map (SOM); Organic matter removal
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