A zh 1k £ R 5

Techniques of Automation and Applications 79

2026 4F 45 45 3% 551

DOI.; 10. 20033/j. 1003-7241. (2026)01-0079-05

EH T HROMHE R ERARPEKE SO, Nl &5

JUREL, ATIESE, XRTH
CHT LU BERHE PR PR AR Ry A B2 ) W7V BT 310000)

 OE: = EAR(SO;) A H WA RS HERCE Y, 5 A SR AR P= A T P B A SE M, SO; AL ME G ik , FEHERUM A iR
FERAXS A, 5B SO, AUFELR WS — BRIk . T2 RIBHOCER M v JHE AR HOCIOBOEREH R (QCL-TDLAS) il 118 H
TR T4 TR EE SO, Kl R4, AR RGAEH ST 30 kPa J E5thlRL B 553 K AYSEES T4 T %) SO, {4k il SO, it
PSSO, S M BE S MU 5 0 S I (2R MEADL FE DG EE IR 1 0. 993,50, AYAGIN T BR AT 141 0. 175%107°

KR AT =AM ; B T RIEEOERS s nTIEE ZARE  OBIRIBO B A s I R s

HES%E . X851 MXEARERD: A TEHES: 1003-7241(2026)01-0079-05

Low concentration SO, detection system based on mid-infrared laser
absorption spectroscopy technology

YOU Chenyu, YU Fengping, DENG Liping

( Zhejiang Zheneng Technology Environment Group Co. , Lid. , Hangzhou 310000, Zhejiang, China )

Abstract: Sulfur trioxide (SO, ), as a common flue gas emission pollutant, has serious impacts on the environment and human health. It is
been challenging to realize on-line monitoring of SO, gas concentrations due to its highly reactive nature and relatively low concentration in
flue gas emissions. Based on the tunable diode laser absorption spectroscopy technology using quantum cascade lasers ( QCL-TDLAS), a
low concentration SO, detection system suitable for industrial flue gas such as coal-fired power plants is developed in this work. The system
continuously measures concentration of SO, gas produced by catalytic oxidation of SO, at a pressure of 30 kPa, and a measuring cell
temperature of 553 K. The linear fitting correlation between SO, gas concentrations and second harmonic peaks reaches 0. 993, and the
detection limit of SO, can reach 0. 175x107°.
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Fig. 1 Schematic of wavelength modulation spectroscopy
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Fig.2  Schematic diagram of 0~5" harmonics
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Fig. 4 Structure diagram and physical diagram of low concentration SO, detection system based on QCL-TDLAS
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