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ducer; 15-Flowmeter

Fig. 1

NO, concentration measurement

Experimental apparatus for

The light coming from a deuterium lamp was directed through a colli-
mating 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,
1: NO; 2: NOz; 3: NO+NO,
Discrete peaks of the synthesized optical depths of NO, were contribu-
ted to NO absorption and continuous based was contributed to NO;

absorption



872 Sk 56

28 %

. K; WHEE = Py/(nT,), Hrh P, =1.013X10° Pa,
T, = 273.16 K, no N A BREL BIFR MRS T 20 7 8%
B, AEF 2,687 X107 43F Jem® 5 Ay Ao G350 S EOUR AR A
M TP K, nm,
BT NO, FF7EHI N, O, Z 8] iH W] 52 g, AT 19256 W
W 0. RRA
02 = ono, + Ron,o, D
EMEHBMPFRLERRY, BE R 5HEEM NO,
53 JE Y LUAE R TE He . BD
R=oc +ePy, /PA\,U2 (8
KXPHH e =—0.0147, ¢, = 0.131 X 10 °, AFFF P Py,
B — D RAE, R R R B ORER 0,225, Hiik
£ 22.5% [ NO, ALK N, Oy o 1 F ox,0, IR F oxo, »
o, FEILT ox,0, WK/ TE 200 ~ 230 nm K o, 0, R
U S AR A R AE . TTR 22 0L A R A A AL R T
02 & Ron,0, = (c1 + ¢ Py, /Pro, ) (ar +asd+asd®) (9)
KPP HE a =2.67X10", a, =—2.37X10 V7, a5 = 5.24
X107, ARAE (D FI1E NO, MEWRE el

P\m2 ‘ig + 0D, — ¢ PN2 0ON, 0,

Cmz = = (10)
’ PNZ C1 P.\l2 ON, 0,

3 HRIrHr

B3 g it 7R NO, #E RYIR & AR (NO+NO. ) Y
JEJREE OD k. b BR T 0L NO W B R 35— . 4R
29 15~18 Pa, NO, 4} JEA L5 Bl g 0~72. 8 Pa, i 301
Ko MBI AT LR B, T NO & RFF I EE . OD i 2
i OO 2 LT B B A Ak, B NO, W
BTG R, AU NO, 3% SO HE I 22 00 7% 3 7+ 8« UE I
B RN NO OG54 22 SR NO, AR 352

3.21

2.41

1.61

Optical depths

081 C

0{ p
200 210 220 230
Wavelength/nm

Fig. 3 Optical depths of NO, gas mixture
at various concentration and NO,
A: Pxo, =72.8 Pa; B: Pxo, =59.7 Pa;
C: Pno, =29.2 Pa; D: Pno, =0 Pa
The concentration of NO, was varied by adjusting its flow. Its partial
pressure was varied from 0-72. 8 Pa, while the total pressure in sam-
ple cell was kept roughly constant and near to one atmospheric pres-

sure.
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Fig. 4 Comparison of derived concentration
of NO, and its true value
The derived concentration was obtained by equation (10). The true
concentration was calibrated by the manufacturer using chemilumines-

cence technique.
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Fig. 5 Optical depths of NO, gas at

various concentration of NO
1. Pno=63.8 Pa; 2: Pno=89. 98 Pa;
3: Pno=121.41 Pa; 4. Pno=181. 62 Pa
The concentration of NO was varied by adjusting its flow. Its partial
pressure was varied from 63. 8-181. 62 Pa, while the total pressure in
sample cell was kept roughly constant and near to one atmospheric

pressure
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Fig. 6 Comparison of derived concentration
of NO and its true value
The derived concentration was obtained by equation (6). The true
concentration was calibrated by the manufacturer using chemilumines-
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Synchronous Measurement of Concentrations of Nitric Oxide and Nitric
Dioxide in Flue Gas by Ultraviolet Absorption Analysis

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

Abstract Ultraviolet 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. The study re-
sults indicated that, when the total pressure of gas mixture approached to one atmospheric pressure, a strong tendency that two
moles of NO, were combined into one mole of N, O, was found. The maximum conversion rate from NO, to N, O, was roughly
22.5% s resulting in the fact that the effective absorption cross-section of NO,-N, O, mixture mainly depended on that of N,O, ,
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. The meas-
urement and derivation results indicated that, when the partial pressure of NO, varied within 17-100 Pa, the average relative er-
ror for the derived NO, concentration was 11. 7%. When 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 9. 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 hardware.
Keywords Optical density; Nitric oxide; Nitric dioxide; Concentration
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