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Simultaneous and on-line detection of multiple gas concentration
with tunable diode laser absorption spectroscopy
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Abstract: Generally, Tunable Diode Laser Absorption Spectroscopy ( TDLAS) can detect only one
kind of gas because of its narrow line-width. To detect the multi-component gas in real time simulta-
neously or near simultaneously, three kinds of detection methods were reported by taking 1 578 nm-
H,S, 1 747 nm-HCI and N, mixture for examples. The three methods are called timeshare-sawtooth
method (10 kHz sin wave, 30 Hz asynchrony sawtooth wave) , optical-switch method (same frequency
10 kHz sin wave, 30 Hz sawtooth wave) and multi-frequency modulation method (10 kHz and 20 kHz
sin wave). The experimental results for the three methods show as follows: the method one gives fe-

wer effects on measuring results apart from amplitude changes. The method 2 shows slightly unstable
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moments in the switching process, but it has no effect on concentration inversion in the later stage of

the experiment. Moreover, in the method 3, the Signal-to-noise Ratio (SNR) and the anti-interfer-

ence ability are improved, and the SNR has increased about 0. 95 and 3. 17 times for monitoring HCI

and H,S when lasers are on or off. The three methods mentioned above have advantages on less in-

vestment, simple adjusting, and easy operation, also they can monitor many kinds of gases with the

changing modulation parameters or switch channels, simultaneously.

Key words: Tunable Diode Laser Absorption Spectroscopy (TDLAS); multi-component gas; time-

share-sawtooth signal; optical-switch; multi-frequency sin-wave modulation
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