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Fig. 1 Various kinds of absorption spectroscopy

graph in UV band
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Fig. 2 Ir-situ monitoring test system frame

of UV absorption spectroscopy
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Fig. 3 Curves of single gas absorption spectroscopy in UV band

60 0004

—— NO.
2 Y e ’
E
8 40000
2
: /
£ 20000 /,,/
o vl
0= il
200 220 240 260 280

Wavelength/nm

Fig. 4 Graph of gas absorption spectroscopy of NO, and SO,

407 (a)
%\° 751 (b)
g % 74
5
§ 20 73
E
o 10 72
0 — T 71 — T
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Number of iteration Number of iteration
Fig. 5 The relation of number of iterations
and the gas concentration
(a): N()z; (b): S()z
Table 1 Test result for 25%NO, +75%S0,
RBET .. #A MEWR MRS R
e WK /nm o 0 0 0
(SR ES UEL 2/% /% /%
NO; 231.46 6 1 22 3
SO, 271.98 73 2

AT LT RE RS MO T HE O 5T R A R R 4 A Y
VCHE . R E TR RO ANRAE , WA L e B g i 2 45 4
FHR R4
5 45 i

SRR 5 Y T BT T AR S W B 7
SR SRS AN B T S A B L B TR R
A AR BE R s PR S B . BT TR
(AR . S5 SR WA 5 7 WA SO VAT | T
B T — RS SR RS SR E AT AR



174 JeikeE S T H32 %

References

[17] HJ/T 76—2007. State Environmental Protection Administration Standards([EZR#58 FmFrdE) , 2007.

[ 27 Salama HM H, Al-Rumaih M M, et al. Saudi Journal of Biological Sciences(2011), DOI: 10. 1016/j. sjbs. 2011. 05. 001.

[ 3] Jes Fenger, Atmospheric Environment, 2009, 43(1); 13.

[47] Sayed AM M, Mohamed H. Microchemical Journal, 2010, 95(2); 207.

[57] Mosely P T. Solid State Gas Sensors. Meas. Sci. Technol. , 1997, (8): 223.

[ 6] TAN Qiulin, ZHANG Wendong, XUE Chenyang. et al. Optics & Laser Technology, 2008, 40(5). 703.

[ 77 Jiang Q, Lu XY, Zhao Y. Materials Chemistry and Physics, 2006, 99(2-3): 314.

[8] Sayed AM M, Mohamed H Al-Marzouqi. Sensors and Actuators B, 2010, 145(1-4); 398.

[ 9] Shanthakumar S, Signgh D N, Phadke R C. Progress in Energy and Combustion Science, 2008, 34(6): 685.

[10] Liu Yan, Teresa M Bisson, Yang Hongqun, et al. Fuel Processing Technology, 2010, 91(10); 1175.

[11] LIKF, Tao Ling, Wu Shaohua, et al. Proceedings of the CSEE, 2008, 28(5): 51.

[12] Platt U. Chemical Analysis Series. New York: John Wiley &. Sons, Inc, 1994.

[13] Zhou Tao, Liu Bin, Sun Changku. Chinese Optics Letters, 2009, 7(6): 539.

[14] PENG Fu-min, LUO Tao, YUAN Yu-peng, et al(#FKf, ¥ %, EEM, Z5). Acta Photonica Sinica, 2010, 39(10); 1879.

[15] Dooly G, Fitzpatrick C, Lewis E. Sensors and Actuators B: Chemical, 2008, (134); 317.

[16] XU Jin-sheng(i44:4E). Instrumental Analysis({X#$434F). Nanjing: Press of Nanjing University (Fi5T: ® &% K27 HRAL) , 2009,

[17] WU Jian, YANG Chun-ping, LIU Jian-bin(% &, #%FF. XIEK). Optical Transmission in the Atmosphere. Beijing: Beijing Univer-
sity of Posts and Telecommunications Press(Jt 5t : JbEMEHL A2 Hi AL . 2005.

In-Situ Monitoring Algorithm of Gases Poisonous Elements Concentration
with Ultraviolet Optical Absorption Spectroscopy Based on Recursion
Iterative Method
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Abstract The key and challenge problem of i7-situ monitoring poisonous elements of gases is how to separate the various gases
absorption signal from mixed gases absorption spectroscopy and compute it’s accuracy concentration? Here we present a new al-
gorithms in return recursion iteration based on Lambert-Beer principle. In the algorithms, recurred by the character of absorption
peak of various gases in the band of 190~290 nm UV rays continuous spectroscopy and the character of twin element fold for ab-
sorbance are used. Firstly, the authors suppose that there is no absorption for others gases in the character absorption band for
a certain gas, the authors can inference the initial concentration of the gas. Then the authors switch to another character spec-
troscopy, and put the photons that gases absorption out of the total number of absorbed photons that are measured. So we could
get the initial concentration of another gas. By analogy the authros can get the initial concentration of all kinds of other poisonous
elements. Then come back to the character spectroscopy of the first gas, the authors can get a new concentration of the first gas
from the difference between the total number of absorbed photons and the photons that other gases absorption. By analogy the
authors can get the iterative concentration of other gases, by irterating this process repeatly for some times until the measure-
ment error of the adjacent gas concentration is smaller than a certain numerical value. Finally the authros can get the real and ac-
curate concentration of all kinds of gases. Experiment shows that the authors can get the accurate concentration of all kinds of
gases with the algorithm. The accuracy can be within 2%, and at the same time, it is easy enough to satis{y the necessity of real-
time requirement. In addition it could be used to measure the concentration of many kinds of gas at a time. It is robust and suit-

able to be taken into practice.
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