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Measurement and study of 1,3-butadiene based on open
path FTIR spectroscopy

Tong Jingjing, Gao Minguang, Xu Liang, Wei Xiuli, Liu Wenging
(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: In order to validate the feasibility of using open path Fourier transform infrared spectroscopy
(OP-FTIR) to measure 1,3-butadiene concentration of industrial area ambient gas, the standard gas with
known concentration was measured in laboratory first. Different concentration 1,3-butadiene were measured
by open path FTIR measurement system which was based on Bruker IR -Cube. Combined with the
absorbance information of 1,3 -butadiene from QASOFT database, the measured spectrum was retrieved
by the nonlinear least square algorithm (NLLS), and the OP -FTIR system was calibrated with linear
fitting method. Experimental results indicate that the open path FTIR measurement system has stable
performance, fast response and fine linearity. The correlation coefficient is 0.998. The detection limit of
1,3-butadiene is about 18.77 mg-m=2. Experimental studies have shown that the OP-FTIR system can be
used to monitor and study 1,3-butadiene in ambient gas, and the open path FTIR method can be used as
a technology to detect 1,3-butadiene.
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Fig.1 OP-FTIR measuring system
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Fig.2 Absorbance spectrum of 1,3-butadiene
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Fig.3 Background spectrum of 1,3-butadiene
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Fig.4 Absorption spectrum of 4 974x10-° 1,3-butadiene
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1,3-butadiene
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Fig.8 Fitted results of different concentration 1,3-butadiene
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Tab.1 Actual value, inversion value, calibration
value and relative error of 1,3-butadiene
of different concentration

Actual value Inversion value Calibration Relative error/%
value

392.68x107° 402.36x107° 325.88x10°° 17.01
654.47x107° 660.33x10°° 611.23x10°° 6.61
1243.5x10°®  1241.53x10°® 1253.28x10° 0.79
1701.63x10° 1735.63x10° 1752.64x10°° 3.00
2552.45x10°® 2597.25x10° 2680.03x10°° 5.00
3141.47x10°® 3291.41x10° 3322.06x10°° 5.75
3665.05x10°° 3872.43x10° 3892.76x10°° 6.21
4254.08x10° 4480.92x10°® 4534.81x10°° 6.60

4 974x107° 5502.23x10° 5319.52x10°¢ 6.95
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