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Abstract: Tunable Diode Laser Absorption Spectroscopy (TDLAS) is a recently developed laser spectral gas
detection technology. Compared with common oxygen sensors such as electrochemical devices and ionic
conductive ceramics, TDLAS has the advantages of high selectivity and sensitivity, fast response, on-line
measurement and strong anti-background spectral interference ability. Oxygen (O,) is an important gas in
habitable environments and is greatly significant to industrial production and human life, and the detection of

O, concentration is also widely used in these fields. Based on this, we adopt TDLAS technology to carry out

W#R B #3:2022-03-01; 1£1T H#3:2022-03-22

ESIWMA: 1% A R P4 24 (No. 62022032, No. 61875047, No. 61505041) ; H Jp V1.4 I 75 75 47 ) 2% % 4 (No.
YQ2019F006); 7144 i+ JERHIFIE 8142 (No. LBH-Q18052); Hi S I AL SE ARl 55 B¢ 1 10U 9% 4
Supported by the National Outstanding Youth Science Fund of China (No. 62022032), National Natural Sci-
ence Foundation of China (No. 61875047 and No. 61505041), Natural Science Foundation of Heilongjiang
Province of China (No. YQ2019F006), Financial Grant from the Heilongjiang Province Postdoctoral Founda-
tion (No. LBH-Q18052), Fundamental Research Funds for the Central Universities


http://dx.doi.org/10.37188/CO.2022-0029
http://dx.doi.org/10.37188/CO.2022-0029

152 RED2E (RgEs)

#16 %

high sensitivity measurements of O, in air. Using a semiconductor laser with an output wavelength of 760 nm

as the light source, the oxygen concentration in the environment is 20.56% by direct absorption spectroscopy,

and the minimum detection limit is 5.53x107. In the wavelength modulation spectroscopy method, the laser

wavelength modulation depth is optimized to obtain a complete second harmonic waveform, which can be

used to calibrate the oxygen concentration. The SNR of the system is 380.74, and the minimum detection

limit is about 540x107°°. The system realized in this paper has good oxygen detection ability and can be

widely used in various fields of oxygen concentration detection.

Key words: TDLAS; Oxygen (O,) concentration detection; direct measurement; wavelength modulation;
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