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Fig. 3 Comparison of inversion results of 120 pm standard sample. (a) Subtraction method; (b) baseline method
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Table 1

Inversion results of particle size of 120 pm standard sample

Subtraction method

Baseline method

Reference Experimental

Relative Experimental Relative
Parameter
value /pm result /pm error /% result /pm error /%
D, 108. 36 46.55 56.9 107.97 0.4
D, 118.79 98. 30 17.2 119.75 0.8
Dy, 130. 29 119.75 8.1 126. 66 2.8
29,86 pm FRFERLEE Y S 45 R
Table 2 Inversion results of particle size of 9. 86 um standard sample
Subtraction method Baseline method
Reference Experimental Relative Experimental Relative
Parameter
value /pm result /pm error /% result /pm error /%
D, 9. 46 7.83 17.2 8.32 11. 6
D, 9.87 8. 88 10.0 9.53 3.4
Dy, 10. 26 10. 27 0.1 10. 27 0.1
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Abstract

Objective Suspended particles in the water body deteriorate the water quality, hinder self-purification of the water
body, and cause harm to fish. The particle sizes generally range from a few microns to hundreds of microns.
Therefore, the automatic online particle size measurement of suspended particles in the water body plays a vital role
in water environmental protection. At present, the laser scattering technology is a relatively mature and widely used
particle size measurement technology. In the process of measuring the particle size distribution of suspended particles
in water by static light scattering, the background interference is inevitable. Therefore, in order to obtain an
accurate particle size distribution, it is necessary to eliminate background interference. Currently, the background
interference is eliminated by subtracting the background light signal from the light scattering signal of the sample.
However, the scattered light intensity of large particles and the background light intensity are mainly distributed in a
small angle range. It is difficult to obtain an accurate scattered light intensity distribution of large particles by direct
subtraction, which interferes with the measurement results, so the further spectral correction is required.

Methods According to the principle of Mie’s scattering, the scattering experimental picture of a single particle size
sample should be light-and-dark-alternating concentric rings. In addition, the farther away from the center of the
ring, the lower the brightness, and the light intensity distribution is a fluctuation function with a gradual decay in
amplitude. Theoretically, the trough of the light intensity distribution curve should be zero, but in reality, it is not
zero because of the background interference. Therefore, a background correction method is needed to eliminate
background interference as much as possible. This paper proposes a baseline-based background interference
elimination method. First, the direct subtraction method is used to obtain the corrected sample scattered light
intensity distribution of E. Then the asymmetric least squares method is used to fit the baseline L of E. Finally, the
baseline L is used to further correct the sample scattered light intensity distribution of E to obtain more accurate
results.

Results and Discussions This paper proposes a background interference elimination method based on the scattered
light baseline. On the basis of sample scattered light minus background interference, the baseline of the scattered
light intensity distribution is fitted to further subtract the background and eliminate interference. As shown in
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Fig. 3, the broadening of the peak shape in the 120 pm particle size distribution is reduced from 0.7747 to 0.1561.
As shown in Fig. 4, the broadening of the peak shape in the 9. 86 pum particle size distribution is reduced from
0.2748 to 0.2046. As shown in Tables 1 and 2, the measurement results of the 120 pm and 9. 86 pm standard
particle size samples show that the relative errors of Dy,, Ds,, and Dg, of the 120 pym sample change from 56.9%,
17.2%, and 8.1% to 0.4%, 0.8%, and 2.8%, respectively. The relative errors of D,,, Ds,, and D,, of the
9.86 um sample change from 17.2%, 10.0%, and 0.1% to 11.6%, 3.4%, and 0.1%, respectively. It shows
that the baseline method can greatly improve the background interference removal effect and improve the accuracy of
particle size measurement.

Conclusions Aiming at the problem of deviation in measurement results caused by background interference when
using CMOS sensor static light scattering method to measure particle size, this paper proposes a background
interference elimination method based on the baseline method, and uses 120 pm and 9. 86 pm national standard
samples for the experimental analysis. The experimental results show that the baseline method can effectively reduce
the deviation in measurement results caused by background interference, which provides a technical reference for the
use of CMOS sensor to carry out an accurate particle size measurement of suspended particles in water body by static
light scattering.

Key words measurement; background interference; suspended particulate matter; particle size measurement;
CMOS detector
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