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Measurement of Oxygen Concentration Using Tunable Diode Laser Absorption
Spectroscopy and Wavelength Modulation Spectroscopy

Cui Houxin Qi Rubin Chen Wenliang Xu Kexin

(State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China)

Abstract To overcome some disadvantages of traditional methods to measure the oxygen concentration, the tunable
diode laser absorption spectroscopy combined with the phase-lock amplifier is studied. By tuning the drive current of
the laser diode (LLD) to change the output wavelength, one or more absorption peaks of the oxygen will be scanned.
And then the phase lock technique will be used to analyze the harmonic signal of the absorption spectroscopy. This
method combines the high power, good monochrome, wavelength easily tuned with the drive current and the
advantage of phase-lock amplifier to improve the signal and noise ratio and the measure precision. Through the

measurements of some different concentration oxygens, the correlation coefficient of the result is 0.99 and the

detection limit is 1142, 86 mg/m’, moreover the method has the good stability and anti-interference feature.
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Fig. 1 Measurement system of the oxygen concentration
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Fig. 2 Absorption spectroscopy of oxygen near 760 nm
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Table 1 Test result of system stability

Detect Relative Detect Relative
value /% error /% value /% error /%
0.975 —0.914634146 0.992 0. 81300813
0.979 —0. 508130081 0. 986 0.203252033
0.987 0. 304878049 0.978 —0.609756098
0.972 —1.219512195 0. 985 0.101626016
0.982 —0. 203252033 0.991 0.711382114
0. 990 0. 609756098 0.985 0.101626016
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Table 2 Result of interference test of saturated steam

Detect value /%

Without saturated steam With saturated steam error /%

Relative

0.983 0.991 0.813008
0.979 0.988 0.914634
0. 987 0.992 0.50813

0.982 0. 989 0.711382
0.974 0.983 0.914634
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Fig. 8 Test of detection linearity
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