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Photoacoustic Combined Method Research Sensing for Methane and Coal Dust in the Mine *

FU Hua”™ ,XU Fan ,XU Yaosong ,XIE Sen

( Liaoning Technical University , Faculty of Electrical and Control Engineering , Huludao Liaoning 125105 , China)

Abstract: The gas ( CH, ) explosion and dust explosion often happened with each other in coal mine. The
concentration of CH, and coal dust was detected separately in the past,which were bad for coal mine gas and coal
dust explosion accurately forecast. This paper presents a photoacoustic method to meter CH, and dust concentration
simultaneously in the mine gas. The mine gas,including gaseous components and dust particles, were metered in the
measuring cell between the light source and the photoacoustic cells. Based on gas filter technology and particle
scattering theory,a CH, gas cell and a reference gas cell (CO gas cell ) were used together to meter the light
attenuation caused by CH, absorption and dust particles extinction at two different wavelengths. When the mine gas
and coal dust entered the measuring cell,CH, concentration and dust optical density were obtained by processing the
photoacoustic signal attenuation of the two cells. The experimental data show that the photoacoustic combined
method can sense for CH, and dust particles more accurately. Accuracy can be achieved 107 Orders of magnitude.
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