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Fig 1 (a) : Thefrequency drawing of Fourier trangormation of SO, absor ption spectrum in 200-220 nm
(b) : The frequency drawing of SO in 280-310 nm;
(¢) : Thefrequency drawing of NO in 200-220 nm;
(d) : The frequency drawing of NO: in 420-450 nm;
(e) : Thefrequency drawing of SO and NO in 200-220 nm
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Fig 2 (a) : Therelation between the value of the characterigtic frequency and the concentration in the SO, frequency drawing of
Fourier trand or mation in 280-310 nm;
(b) : Therelation between the value of the characterigtic frequency and the concentration in the NO frequency drawing in
200-220 nm;
(¢) : Therelation between the value of the characterigtic frequency and the concentration in the NO: frequency drawing in

420-450 nm

2(a) 280 310 nm 02 ,
, , 33
A =0 116 51c+1 469 57 (A , C :
). r=0.999 91; NO ,
A =0 051 74c+5 566 55, r=0 999 59; NO; : ,
A=0 018 65c+2 038 9, r=0 988 03, , 02 :
, A=309969x10 °¢ +0 0043c+3 08337, r= 102, 163 ppm; NO: 76, 136 ppm  NOz: 87 125 ppm
0 998 96 , 802 NO , ,
, NO- , )



12 2833

SO2: 100. 25, 164 63 ppm, ,
-172% 1 00%; NO: 77.15, 134 26 ppm, )
151% - 128 %; NOz: 95 47, 131 93 ppm, , , '

974% 5 54%; 2 NO
, , 10% (
, ) ,
NO:2 , , ;
, 420 450 nm ,
NO:2 (26l
4

[1] NoxonJ F. Sdence, 1975, 189(4202) : 547.

[2] Patt U, Perner D. J. Geophys. Res. , 1980, 85: 7453.

[3] KigfmannJ, LorzerJ C, Wiesen P, et al. Atmospheric Environment , 2006 , 40: 3640.

[4] LeeJdeong Soon, Kim YoungJ, Kuk Bongjae, et a. Environmental Monitoring and Assessment , 2005, 104: 281.

[5] XIEPFAmhua, LIU Wen-qging, ZHEN G Zhao-hui , et al ( , , , ). Acta Photonica Snica( ), 2000, 29(3) :
271.
[6] WU Zhen, YU Qi-lian, ZHANG Fan, et a ( , , , ). Chinese Journal of Scientific Instrument ( ),

2003, 24(5) : 490.
[ 7] Jdinénez R, Tadakov M, Calpini B, et al. Applied Physics B-L asers and Optics, 2004, 78(2) : 249.
[8] ZHENGWe , WANG Yan, L1 Ning( , , ). Modern Instruments( ), 2006, 12: 42.
[9] Vandade A C, Tsouli A, Carleer M, et a. Environmenta Pollution, 2002, 116: 193.
[10] Patt U. Absorption Sectroscopy in Killinger D Ked. Optical and Laser Remote Sensing. New York: Springer-Verlag, 1983. 95.

[11] XIE Anrhua, FU Qiang, L1U Jianrguo, et al ( , , , ). Sectroscopy and Jectral Analyss( ),
2006, 26(9) : 1584.
[12] Bracewell RN, YIN Qinrye, ZHAN GJian-guo ( , , ). The Fourier Trandorm and Its Applications(
). Xi’an: Xi’ an Transportation University Press( : ) , 2005. 10.
[13] WANGJi-sheng, YU Jun-xin( , ) . Journal of Schuan Universty of Scence and Technology ( ) , 2003, 22
(4) : 47.

[14] Axelsonl. Sensorsand ActuatorsB, 1995, 29: 328.
[15] Orphal Johannes, Chance Kelly. Journal of Quantitative Spectroscopy & Radiative Trander, 2003, 82: 491.
[16] Horikoshi Satoshi, Kajitani Masatsugu, Sato Susumu, et a. Journa of Photochemistry and Photobiology A , 2007, 189: 355.



2834 28

Using Fourier Trandorm to Calculate Gas Concentration in DOAS
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Abgract Being an analysstool of high senstivity , high resolution, multicomponents, real-time and fast monitoring , the differ-
ential optical absorption spectrometry (DOAS) is becoming a new method in atmosphere pollution monitoring. In the DOAS
technique, many gases spectra have periodicity evidently , such asthosefrom SOz , NO, NHsz and NOz. Aiming at three kinds of
main air-polluted gases, i.e. SOz, NO and NOz in atmosphere, the DOA S techniqueis used to monitor them, and Fourier trans-
form is used to analyse the above- mentioned absorption spectra. Under the condition of Hanning Windows, Fourier trandormais
used to process various gases spectra which have periodicity. In the process, the value of the characteristic frequency has aline-
arity relation to the gas concentration. So a new analys's method of DOA Sisproposed, which is utilizing the relation between the
va ue of the characteristic frequency and the gas concentration to deduce alinearity formula to calculate the gas concentration. S
the value of the characteristic frequency can be used to get the gas concentration. For the gases with evident spectrum periodici-
ty, such as SO, and NO , this method is good. But for some gases with periodicity not evident , the error in the calculated concen-
tration is beyond the allowable value. So in this method, the important processisfrequency separation. Itisa s the mainpartin
the future study. In aword, this method freesitself from the basic theory in the DOAS technique, cuts down on the process of
the concentration calculation and the spectral analyss, and deserves further study.
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