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Applications of optical technology in gas
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Abstract: Seven common optical methods for gas concentration detection are described. The basic principles, ad-
vantages and disadvantages of each method are given in detail. The improvement work and some novel ideas are

presented. The applications of combined methods are discussed. These optical methods include some conventional

gas concentration detection technologies, such as optical interferential method, photoacoustic detection (PAS)
correlation spectroscopy, and some novel gas concentration detection technologies, such as tunable diode laser

absorption spectroscopy (TDLAS), evanescent wave field sensing technology, hollow core photonic bandgap fiber

5l

is listed at the end of the paper, which mainly refers to miniaturization, intelligence, portability, low power consump-
tion, high accuracy, fast response and distributed multi-component telemetry technology.
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(HC-PBF) sensing technology and fiber loop ring-down spectroscopy (FLRDS). The prospect of optical gas sensing
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Table 1 Absorption wavelength of near infrared gas.
Gas 02 NOz HQO CQHQ NH3 (ef6) COQ HzS CH4
Wavelength A/um 0.761 0.8 1.365 1.53 1.544 1.567 1.573 1.578 1.666
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Table 2 Comparison of performance indicators of different methods.

Wavelength Detection Sensitivit
Gas & Source Path length limit/measured y . Technique Ref.
Alnm ) /response time
concentration
M-Z
H,S 1578 DFB 22 cm 10~50 ppm Not stated ) [11]
interferometer
HF 1300 Laser 10 cm 2~10 ppm 0.08 pL/L PAS [16]
Broad Correlati
CHs 3310 roa 17 cm/12 cm 50 ppm 20x10° orretation [24]
band spectroscopy
CH, 1653 DFB 27 m 0.1 ppm Not stated TDLAS [28]
Tungsten 1cm Evanescent
H,S — halogen ZnO thin film & 10~100 ppm 1.49 nm/ppm wave [38]
lamp nanoparticles
CH, 1666 DFB 13.7cm 158 ppm 248 s HC-PBF [47]
Fiber loop
CH, 1528~1564 DFB ) 2.37 ppm 4.21 us/% FLRDS [53]
diameter 50 cm
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