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Table 1 Modeling results of emission spectrum of
10~55 mg + L™' standard liquid samples
Calibration set Validation set
/E; o RMSECV/ o RMSEP/
¢ (mg e+ L 1) i (mg+L 1)
255 0.999 4 0.323 5 0.993 5 0.884 6
260 0.999 1 0.397 2 0.994 6 0.617 0
265 0.998 5 0.503 2 0.997 3 0.525 6
270 0.999 9 0.149 2 0.998 1 0.348 3
275 0.998 6 0.242 5 0.996 9 0.432 9
280 0.998 1 0.694 7 0.961 8 1.621 8
285 0.999 5 0.287 9 0.997 7 0.387 3
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Table 2 Comparative analysis of chemical method and fluorescence spectrometry

1 EE o JBRE T 0 1 v AR A2k I A b2 B AR X
/°C /NTU /(mg e+ L7 /(mg+ L™1) wE/ % /(mg+ L™1) W/ %
25 42 10 12.2 22 9.9 —10
12 49 25 28.5 14 25.4 1.6
35 36 33.3 36.0 8.1 34.1 2.4
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The Temperature, Turbidity and pH Impact Analysis of Water COD
Detected by Fluorescence Spectroscopy

ZHOU Kun-peng' . BAI Xu-fang', BI Wei-hong*”
1. School of Physics and Electronic Information, Inner Mongolia University for Nationalities, Tongliao 028000, China

2. The Key Laboratory for Special Fiber and Fiber Sensor of Hebei Province, Yanshan University, Qinhuangdao 066004, China

Abstract In this paper, the COD standard liquid is used as the research object, and the water COD is detected by the chemomet-
rics algorithm based on the fluorescence emission spectrum data of specific excitation wavelength. During the detection process,
the influences of temperature, turbidity and pH on the fluorescence spectrum are analyzed, and the compensation correction is
performed on the influence of the related parameters. Firstly, excitation-emission matrix (EEM) spectra of the COD standard
solution whose concentration ranges between 1 and 55 mg « L' are collected by fluorescence spectrophotometer, after the
scattering peaks are removed, the partial least squares based on the ant colony (ACO-iPLS) algorithm is used for extracting fea-
ture for the fluorescence emission spectra (Em=275~450 nm) at different excitation wavelengths (Ex=255~285 nm, with the
interval 5 nm) and the least squares support vector machine algorithm with particle swarm optimization (PSO-LSSVM) is used
to establish the prediction model. The results show that the determination coefficient of the validation set (R’) of the fluores-
cence emission spectrum data model at different excitation wavelengths is within the range of 0. 961 8~0.998 1, of which the
effect of the fluorescence emission spectrum data model at Ex=270 nm is the optimal, and the determination coefficient (R%) and
the root mean square error of prediction (RMSEP) are R} =0.998 1, RMSEP=0. 348 3 mg « L', respectively. Secondly, the
influences of temperature, turbidity and pH on the water COD detection by fluorescence spectrometry are analyzed, and the cor-
responding compensation model is obtained. The results demonstrate that the effect of temperature and turbidity on the fluores-
cence spectrum cannot be ignored, but the compensation model can be established to correct the interference effectively. The
mean deviation (Bias) of fluorescence model after temperature compensation is 0. 130 6 mg *« L™, and the influence of turbidity
change on COD detection by fluorescence spectrometry can be well corrected after turbidity compensation, while the effect of pH
range in 4~12. 3 on the fluorescence spectrum is relatively small, so it can be ignored. Finally, combined with the analysis re-
sults of single influence factors, the effects of various environmental factors (temperature, turbidity and pH) on the detection of
water quality COD by fluorescence spectrometry are analyzed. The result shows that after neglecting the influence of pH, the in-
fluences of temperature and turbidity on the fluorescence spectrum can be corrected effectively. The results of the paper can serve

as reference for water quality parameter optical sensors in suppressing environmental factors during commissioning.

Keywords Water chemical oxygen demand (COD) ; Fluorescent spectroscopy; Prediction model; Environmental factors; Impact

analysis
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