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Fig. 1 The production process of photoacoustic signal
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Fig. 2 The gas detection system of photoacoustic spectrum
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Fig. 3 Gas detection system with incoherent light source
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Fig. 4 Vehicle borne photoacoustic spectrum

gas detection system
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Fig. 5 Fiber laser photoacoustic spectrometer
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Fig. 6 Multi-channel gas detection system with DFB laser

2.2.3 P@mLUIBAESE

W5 N DA DG 3 £0 AN BOG G 7 6 1% SR A T 2 A 1 [R]
I ALTEAS B O AR T O IEMCE AR5y, £ Bell 9255
Z Ky Faist Ml Capasso %5 F 1994 4E Wl i 11 5 185 — A~ 1
24 1 1856 7% (quantum cascade laser, QCL)M, & F 2% 6 14
Dt % AR BITE 3. 7~20 pm, 18 47 AR T 20 4
Pk, A oAk s W R %K. 1999 4, fif 2 Ni-
jmegen K% [ Paldus S50 i 1 LR O % 0 I TE 6 G %
AR R G Y TR A A B =R SO
AR L TR N 8.5 pm, Fi i DAy 16 mW, SE3L T %
NH; f# 100 nL « L' 15 AR KR

2008 4, 3 [ Pranalytica /A @) f) Patel 2% Al L& T
BRI/ IR NH; . NO, . LB R — W g . NER 1 Z
TREEATRCIN G . S T e oy 5T A R Y R MR AL IR A PR
FIARIE 7 s, IWER AT LUE . 40 52 2 S 2 i
HHA QCL. BT A IRE RGN, =il T4
A QCL ik T2 22 100 mW ., RGUHCE TR T e o e

Ivl.ock-ln |

7 ETHEANQCLMMSERSSEMERE
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Fig. 8 Resonant cavity parallel system
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Fig. 10 Gas detection system of multi-channel

photoacoustic cell
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Schematic of fiber acoustic sensor detection unit
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Research Progress of Multi-Component Gas Detection by
Photoacoustic Spectroscopy

WANG Qi, WANG Shi-chao, LIU Tai-yu, CHEN Zi-giang
College of Information Science and Engineering, Northeastern University, Shenyang 110819, China

Abstract Photoacoustic spectroscopy gas detection technology is an important technology to realize trace gas detection by using
photoacoustic effect. It has the advantages of high sensitivity, high selectivity, zero background signal and real-time online
monitoring. It plays a vital role in the fields of environmental monitoring, mining and metallurgy, energy and electricity, medical
and health care and so on. Considering the complexity of gas detection application environment, the actual detection environment
is often the simultaneous existence of multiple component gases, and the content of each component gas needs to be monitored.
At this time, the technology of simultaneous detection of multi-component gases is particularly important. This paper firstly
introduces the basic principle and characteristics of photoacoustic spectroscopy gas detection technology and expounds on the
application of photoacoustic spectroscopy technology with optical multiplexing method as the core in multi-component gas
detection mainly from the perspective of the light source and photoacoustic cell, and analyzes the characteristics of quartz
enhanced photoacoustic spectroscopy technology and its application in multi-component gas detection. Finally, the development

trend of multi-component gas detection based on photoacoustic spectroscopy is summarized and prospected.
Keywords Photoacoustic spectroscopy; Multicomponent gas detection; Optical multiplexing; Quartz enhancement

(Received Nov. 5, 2020; accepted Mar. 8, 2021)





