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Determination of Fluoride in Water by Digital Image Colorimetry

GUO Shi-lei, CHEN Jing-ao, JI Fu-kang, HU Xiao-chun, SUN Xiao-fang
(College of Chemical Engineering, Zhejiang University of Technology, Hangzhou, Zhejiang 310032, China)

Abstract; In acidic solution, fluoride can destroy the color development system of Zr-xylenol orange and

change the color of the solution from purplish red to orange or yellow. A multiple linear regression model with

three characteristic color components was established by collecting color information of images to quantitatively

determine fluorine in water. The method had good linearity in the range of 0 mg/L to 1.5 mg/L. The detection

limit was 0. 03 mg/L. The RSDs of six measurements of fluoride standard solution at two mass concentration lev-

els were 1.4% and 1.3%, and the relative errors were 0.3% and 1.7% , respectively.
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Fig. 1 Image acquisition device based on CCD

industrial camera
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Fig.2  Color image under different illuminance
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Table 1  Objective evaluation index data from different

image enhancement algorithms
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Fig.3 Relationship between color component

and fluorine mass concentration
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Table 2 Fitting resultsof L,a,b values to fluorine

mass concentration
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