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Research of photoacoustic spectroscopy effect of ethylene
concentration detected by laser

SHI Mingkun, HU Bing, YING Huashan, ZOU Fei, JI Mingkuo
(College of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to solve the problem of ethylene detection of trace concentration in biomedical, petrochemical industry,
CO, laser was used to excite photoacoustic spectroscopy effect in photoacoustic cell for ethylene concentration detection.
Parameters of photoacoustic cell was designed and optimized. The relationship between laser lines 10P(16), 10P(18) and
ethylene absorption coefficient was investigated, and the link of ethylene concentration and photoacoustic signal was studied.
Through theoretical analysis and experimental research, the results show that parameters of photoacoustic system are: center of
cm/W. When laser power is 3. 6W,

photoacoustic signal and ethylene volume fraction get good linear relationship under the irradiation of two laser spectrum. Linear

resonant frequency of 833Hz, quality factor of 20. 8, and photoacoustic cell of 2323Pa -

fit is 0. 99744 and 0. 99802 respectively. The minimum detectable concentration of system is 0. 9nmol/L. Experimental results
and theoretical analysis verify the effect of photoacoustic spectroscopy detection of trace concentrations of ethylene has good
appliciation value.
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Fig. 1 Schematic diagram of photoacoustic spectroscopy device

Fig.2 Diagram of experimental equipment
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Fig. 4  Absorption coefficients of ethylene at different CO, laserlines
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Fig.5 Schematic diagram of photoacoustic cell
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Fig. 6 Relationship between quality factor and resonator dimensions
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Fig. 7 Relationship between photoacoustic cell constant and resonator di-
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Fig. 10  Diagram of CO, laser output lines
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Table 1~ Voltage of photoacoustic signal at different volume fractions of two

laser lines
ethylene volume fraction/10 ~° absorption
coefficient
5.5 10.2 19.6 Jom-!
amplitude at 10P(16) 5.40mV ~ 9.57mV  18.26mV 5.10
amplitude at 10P(18) 3.61mV ~ 6.32mV ~ 11.95mV  3.36 £0.05
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Fig. 11 Relationship between voltage of photoacoustic signal and quality

factor
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