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Fig 1 Experimental apparatus for
NO: concentration measurement
The light coming from a deuterium lamp was directed through a collr
m ating quartz lens into the sample cell and focused on the entrance slit
of the monochromator. The SBP300 monochromator was equipped
with a grating with 2 400 grooves per millimeter, blazed for 250 nm in
first order. The analyzed gas mixture was fed in a flowing manner to
prevent occurrence of NO, photolysis. Flows of NO, NO, and N,

were adjusted until the desired pressure in total was attained.
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Fig 2 Summation of optical depths of NO and NO,
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Discrete peaks of the synthesized optical depths of NO, were contribu
ted to NO absorption and continuous based was contributed to NO;

absorption
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T he derived concentration was obtained by equation (10). The true
{ concentration was calibrated by the m anufacturer using chemilum ines
24 cence technique.
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Fig 3 Optical depths of NO, gas mixture Pa 89 98 Pa, 213. 6~ 215 6 nm NO
at various concentration and NO, 6 65% , 214 6 nm
A: Poy= 72 8 Pa; B: Pro,= 59 7Pa; 15 3% : NO
C: Pxo,= 29 2 Pa; D: Pno,= OPa Beer Lambert
The concentration of NO, was varied by adjusting its flow. Its partial 6 ,
pressure was varied from ¢ 72 8 Pa, while the total pressure in samr (213. 6~ 215 6 nm) NO s
ple cell was kept roughly constant and near to one atmospheric pres (214 6 nm) NO

sure.
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concentration was calibrated by the manufacturer using chemilum ines

cence techngue.

The concentration of NO was varied by adjusting its flow. Its partial (D NO, N204 R
pressure was varied from 63 8 181 62 Pa, while thetotal pressure in R, N20,
sam ple cell was kept roughly constant and near to one atmospheric NO» ’ (NO2+ N204)
pressure 0, O, 0, ,
4 (2 NO ;
NO
NO, (NO+ > NO
NO,) 200~ 230 nm s 50%
NO . NO, . (3 ; NO
NO NO, NO, , s NO,
NO, s DOAS
[ 1] LIU Wer qing, CUI Zhr cheng, LIU Jiar guo, et al( s s , ). Chinese Journal of Quantum Eletroniecs(
), 2004, 21(2): 202.
[ 2] Johan Mellgvist, Arne Rosen. Journal of Quantitative Spectroscopy and Radiative Transfer, 1996, 56(2): 209.
[ 3] HUANG Zhonghua, WANG Jurr de( s ). Spectroscopy and Spectral Analysis( ), 2002, 22(2): 235.
[ 4] SUN Xiwyun, LTI Yan, WANG Jurr de( R R ). Spectroscopy and Spectral Analysis( ), 2003, 23
(4): 739.
[ 5] ZHOU Jie, CHEN Xiao hu( R ). Acta Scientiae Cir cumstantiae( ), 2006, 26(6): 1006.
[ 6] Wolfgang S, Geert K M, et al. Journal of Photochemistry and Photobiology. A. Chemistry, 1987, 40: 195.
[ 71 DENG Nam sheng, WU Feng( s s ). Environment Photochemistry( ). Beijing: Chemical Industry Press(
), 2003. 36.
[ 8] Merienne M F, Jenouvirer A, et al. Journal of Atmospheric Chemistry, 1995, 20: 281.
[ 9] Burrows J P, Dehn A, et al. Journal of Quantitative Spectroscopy and Radiative Transfer, 1998, 60(6): 1025.
[10] Jing C, Randolph C W, et al. Thermochimca Acta, 1974, 10: 359.
[11] ZHOU Jie, ZHANG Sht liang, CHEN Xiac hu( s s ). Spectroscopy and Spectral Analysis( ).
2007, 27(2): 1259.
[12] Johannes Orphal, Kelly Chance. Journal of Quantitative Spectroscopy and Radiative T ransfer, 2003, 82: 495.
[13] Prahlad V, Ahmed S M, Vijay Kumar. Journal of Quantitative Spectroscopy and Radiative Transfer, 1996, 56(1): 57.
[ 14}, MA Wet guang, YIN Wang bao,- HU ANG Tae, et al( R s , ). Spectroscopy and Spectral Analy sis(



874 28

), 2004, 24(2): 135.
[15] DENG Bo( ). Principle, T echnique and Application of Atomic Absorption Spectrum Analysis(
). Beijing: T shinghua University Press( : ), 2004. 35.
[16] Goldman A, Brown L R, Schoenfeld W G, et al. Journal of Quantitative Spectroscopy and Radiative T ransfer, 1998, 60: 825.
[17] Vyrodov A O, Heinze J, Meier U E. Journal of Quantitative Spectroscopy and Radiative T ransfer, 1995, 53: 277.
[18] Trad H, Higelin P, Djebdilr Chaumeix N, et al. Journal of Quantitative Spectroscopy and Radiative T ransfer, 2005, 90: 275.
[19] WEI Heli, GONG Zhitben, M A Zhr jun, et al( s s , ). Chinese Journal of Quantum Electronics( ),
2001, 18(1): 16.

Synchronous Measurement of Concentrations of Nitric Oxide and Nitric
Dioxide in Flue Gas by Ultraviolet Absorption Analysis

ZHOU Jie, ZHANG Sht liang
Institute of Thermal Engineering and Power System, Zhejiang University, Hangzhou 310027, China

Abstract Uliraviolet absorption optical depths of NO and NO, gas mixture with different concentrations were measured, using a
high resolution grating monochromator. By correlating fast varying discrete absorption and slow varying continuous absorption
with NO and NO; contributions respectively, the mole concentrations of NO and NO, were derived synchronously. T he study re-
sults indicated that, when the total pressure of gas mixture approached to one atmospheric pressure, astrong tendency that two
moles of NO, were combined into one mole of N,Os was found. The maximum conversion rate from NO, to N,O4 was roughly
22 5%, resulting in the fact that the effective absorption cross section of NOy N, O4 mixture mainly depended on that of N,Oy,
which exhibited continuous characteristics in its absorption spectrum. The discrete absorption cross section spectrum was broad
ened with the increase in the partial pressure of NO. It was shown that the integral of absorption cross sections within a discrete
absorption band had better linear correlation with NO concentration than the discrete absorption cross section peak. T he meas
urement and derivation results indicated that, when the partial pressure of NO, varied within 17100 Pa, the average relative er
ror for the derived NO, concentration was 11 7% . W hen the partial pressure of NO varied within 63 8 181 62 Pa, the maximum
and average relative error for the derivation of NO concentration was 16 9% and @ 6% respectively by using the spectrum inte-
gral method, while the corresponding data rose to 38 2% and 14 4% by using the spectral peak method. The technique can be

applied to synchronous monitoring of NO and NO, concentration with relatively simple measurement hardw are.
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