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Research on Mass Concentration of Particulate Matter in Coalbed Methane
Based on Light Scattering Theory

QIAO Dan', WANG Zhiyong?, LIU Jianli"
(1. School of Physics and Electronic Engineering, Shanxi University, Taiyuan 030006, China;
2. Shanxi Guohua Energy Co., Ltd, Taiyuan 030006, China)

Abstract: For the purpose of assuring the quality of coalbed methane and the security of the coalbed methane gathering and transpor-
tation system, analysis and precise measurement of the mass concentration of particulate matter in coalbed methane are of greatest
importance. In this paper, theoretical and experimental researches are used to determine the mass concentration of particulate matter
using the light scattering method. Theoretically, the distribution of scattered light for typical dust particles in coalbed methane was
examined in relation to the wavelength of the light source, the size of the particles, and the refractive index of the particles. The ex-
periment employed a 532 nm laser as its light source and tested the scattering of common dust particles. This experiment can be uti-
lized to determine particle mass concentration with effectiveness in a wide concentration range. Additionally, the ideal scattering an-
gle, with an average relative error of the measured mass concentration at only about 5%, is between 90 and 110 degrees.
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Fig. 1 Schematic diagram of Mie scattering
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Fig. 2 Scattering light intensity of particles with different
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Fig. 4 Scattering light intensity of four different particles
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