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Principle and experimental investigation of CO concentration
measurement based on fluorescence spectroscopy
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Abstract: In this paper,a CO concentration detection system with both ozone preparation and calibration performance
is built based on the chemiluminescence method,low-light detection technology and plasma discharge technology. The
CO chemiluminescence pattern is also quantitatively explored by means of experimental methods, aiming to further re-
veal the mechanism of CO + O, chemiluminescence reaction. The results show thatwhen CO is mixed with 1345 ppm
ozoneat room temperature, CO mainly undergoes chemical excitation behavior with O atoms rather than ozone mole-
cules to produce excited molecules. Due to the short lifetime of O atoms,there is a strong linear relationship between
CO concentration and chemiluminescence intensity with R* > 0.99 when CO concentration is low. And the nonlinear
effect becomes stronger when the CO concentration is high, and the rate of change of the detectedlight intensity be-
comes larger with the increase of CO concentration.
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Fig. | The energy level transition diagram of CO + O chemiluminescence
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Fig. 2 Diagram of CO chemiluminescence measurement system
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Fig. 3 Calibration results of ozone concentration after

zero-flow plasma with flow rate of 100 ml./min
4.2 COMFRAMBENZHKER
4.2.1 R R ES CO L Z R eg7@m
SR BE RN CO + O, Aoy 5 6 S Y H 2
PyHZH, 1 Arrhenius 23 2CAT 1, B2 BGS , f627
N7 AR T AR, P S L TR SR )



1760 WOt 5 4 sk

053 %

W R S TR S P25 FEE RIS, I
LA R FEREAIG, R Bs, J BE ik 2 R BOG LA
BRI SIS [R5 AR, 1 R AP i 3R i
HRGEE, Pt , 1 — 2D SR R TR B X7 K62 R
A A EEE L,

AR SCE SExt RO ) T ) BR A RN RN B R
AR R A TR T B 55 B A L g 7 AR
ANEK 50 em  NEEE AR 2 em B REIR 4000
25 °C .50 °C 100 °C 150 °C 200 °C {85 =T
FE, IR Bl 5 AN i X AN TR] s 220 1) R A e B a0
13 5ERFI2 T

K] 4 AR T SR F IR ECE IR th 48, 78
26 ~200 C L RPN, SR R0V T3 BE AR I JE X B
A, H R R SR AR IEA G R, Y
T =26 CIH}, &AW X BILA LR BN R =
0. 997 , i BT A A R AR XS HAIK, 50 min 5L
AR BE R IR L1 2928 0. 253X 16 HH SL AR SAE Tl
THMELASE B WIGi# A7, HE ST S B4R A/ BR o RS
JE kB, MIEE TR, R AR 2, T8y
TR, HA RO AR R A, i, T
=100 °C I, B A Mk 3 P A o B i A 45, 50 min P4
SRR L1 A2 A 0. 33, JHove JiE BT (1) 22 Ak AT 5585 F2
SPECRE I, A C R B R =0.997, 4K, 24
YRS 50 CHt, BRI R W] R 0,20 min P4
B R AR R L B R ik 0. 51,292 100 °C A3 R 1))
3.9 %, Uh BH S AR 30 R LA Ak 38 347 i T 4
TSR, PRIyl B A8 0 A S BUR Y Dk FE 3k
fiK,CO + 0, Jh AN E L

2.6
24 |
2.2 |
20f
o 1.8 F
= 2
1.6 F R%_,5:=0.997
i ' R%_50:=0.997
14 Rz_nm'v:=0-999
12 L R™_105:=0.982
R?_300=0.937
1.0 F
08 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100

Time/min
Bl R [RIILEE T B4 5 S A T 2
Fig. 4 Ozone pyrolysis curves at different temperatures
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