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Research of propane detecting based on near-infrared laser spectral absorption
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100083, China;2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to real-time detect the main component of volatile organic compounds of oil gas and realize production
safety in petrochemical industry, laser spectrum analysis technique was applied. Firstly, the broadband optical source was
utilized to analyze the spectral absorption features of propane between 1686. 00nm and 1687. 00nm. The relationship between
absorption coefficient and wavelength was fit into Lorentz lineshape, with half width at half max of 0. 21nm. A distributed
feedback laser with center wavelength of 1686.30nm was chosen as the sigle mode light source, and laser wavelength scan was
made within wide absorption spectrum of propane. The changing regularity of the first and second harmonic signal with volume
fraction of propane was acquired. The linear relationship between the ratio of the second harmonic signal to the first harmonic
signal and propane volume fraction was calibrated with propane volume fraction from 0. 0050 to 0.0300. The results show that,

the system has good stability and repeatability, and can be used to do propane online detection. The study can provide the

reference of theory and experiment for detecting other volatile organic compound gases.
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Fig. 1  Absorption spectrum of propane, carbon dioxide, methane and water

near 1686nm" 1]

S HEE WA, B sl T Co,, CH,,
H,0 3 3 R4 OB 3%, B 1 CH, 7E 1687. 30nm
BT AT — B S B 28 IR W AR A, LB TN X 3
TP AR SCERAR 55 , DR , 7] ) P9 e 7 12 10 1Rl 1A ) 5
TR ST S R A 3R

N T T bELE 1686. 00nm ~ 1687. 00nm i [ A
) 0 TS MRS B, R FH T8 RS GIR & IS0, FHOETE Y
3 3D S PR R WA i 1 B RIS AR (1) 208 s
W RE o (A) , W45 3] — A BB K 2RI 12
2EERT N 2 TR o

koy,/
a()\) = q, OquT

+</\—)\o)2+’)’L2 (3)
Ao UGBy, T8 15 W AT Y 2 0 58, SR/
0. 21nm, FLO P K A, = 1686. 42nm , %] i i) W 1 %
BN a(Ay) =0 1M7em™ ) DL} % 5 W o =
0.068cm ™"k, =0.032,

0.13
0.12}
0.11}

_ 0.0

5009

B .08k
0.07
0.06f
0.05

——measurement
__— Lorentz fit

16862 1636.4 1686.6 1686.8 1687.0
wavelength/nm

Fig.2 Absorption coefficient of propane
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Fig.3 Schematic of the system
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Fig.4 The second harmonic signal F, and the first harmonic signal F, after

absorption with different propane volume fraction
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Fig.5 Relationship between the first & second harmonic signal after fitting

and propane volume fraction
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Fig. 6 Relationship between F,/F, and propane volume fraction
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