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Quantitative gas analysis using Fourier transform
infrared spectroscopy method
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Abstract ; Fourier transform infrared spectroscopy method was applied to quantitative gas analysis of CO and CO,.
The infrared transmittance spectra of these two kind of measured gases were acquired using infrared spectrometer sys-
tem. Nonlinear least square algorithm was used to fit the measured transmittance spectra based on the infrared spec-
tra data in standard HITRAN database and the concentrations of the measured gases were retrieved. The relative er-
ror of CO transmittance spectra measurement result for a closed sample cell is smaller than 5% ; and the relative er-
ror of CO, transmittance spectra measurement result for open path is smaller than 1% . Experimental results show
that the quantitative gas concentration analysis method based on FTIS is feasible.
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Fig. 1 Schematic diagram of FTIR measurement system
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Fig.2 Measured and corrected radiation intensity

spentra of infrared source
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Fig.3 Convolution of real spectral line and ILs function
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Fig.4 Measurement of transmittance spectra

of different CO concentration
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Table 1 Retrieved and actual value of CO concentration

B B RMS MRE
pmol/mol pmol/mol (%) (%)
4900 4988.7 0.778 1.810
2 450 2 540.6 0.360 3.697
1200 1142.5 0. 105 4.792
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Fig.5 Fitting results of CO, transmittance spectra

of clean and dry air
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