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A Direct Inverse Method to Measure SO, Concentration in Flue Gas With

Differential Optical Absorption Spectroscopy

LI Yafei, CAl Xiaoshu
(Institute of Particle and Two-phase Flow Measurement, University of Shanghai for Science and Technology,
Yangpu District, Shanghai 200093, China)

ABSTRACT: For monitoring emission from utility boilers, the
accuracy of differential optical absorption spectroscopy (DOAS)
method is strongly affected by high concentration of dust and
droplets in flue gas. Experiments were carried out in lab to
simulate the real conditions in chimney. Absorption spectrums
of SO, were measured in different conditions, such as high
concentration of dust and/or droplets, lower light intensity.
Then, measured spectrums were analyzed with wavelet
transform method. It was found that coefficients of wavelet
transform in some wavelengths kept nearly constant in different
conditions. Based on these experimental results, the new
method of measuring concentration of SO, was presented in
this paper. Our aim is to establish the function relationships by
means of using the relationships between these coefficients and
the concentration of SO,, which can be used to determine the
concentration of SO, directly in DOAS method. Experiments
proved this method. For the advantage of eliminating the
interference of dust and droplets, reducing the measurement
error, the new technique presented in this work is suitable for
on-line monitoring emission from utility boilers.

KEY WORDS: flue gas; differential optical absorption
spectroscopy (DOAS); SO,; wavelet transform; emission
monitoring
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