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Research of SF, detection by means of differential photoacoustic

spectroscopy with tunable CO, laser

GUO Hong, WANG Xinbing , ZUO Duluo, CHEN Baoding
(Wuhan National Laboratory for Optoelectronic, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to monitor SF gas concentration in electric power site effectively, based on wavelength tunable CO,
laser, a set of SF¢ trace gas detection system under atmospheric environment was designed by means of photoacoustic spectroscopy
gas detection technology. Differential photoacoustic spectroscopy technique was proposed to improve detection sensitivity of
photoacoustic system. The results show that resonant center frequency of the designed SF¢ gas detection photoacoustic system is
1066Hz, quality factor is 32. 04 and photoacoustic pool constant is 89.74 Pa - m - W', Sensitivity of SF, gas detection at laser
spectral line 10P12 is 0. 06 x 10 ~° (volume fraction) by using single spectrum photoacoustic method. Sensitivity of photoacoustic
system at 10P12 and 10P16 and at 3W modulated light increases to 0. 02 x 10 ~° ( volume fraction) after using differential

photoacoustic spectroscopy gas technology. Differential photoacoustic spectroscopy can effectively reduce noise effect and enhance

the sensitivity of photoacoustic detection system. It has practical value.
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Fig. 1 Schematic diagram of photoacoustic detection system
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Fig.2  Absorption spectrum of 0. 1 x 10 =6 of SF¢ and air
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Fig.3 Schematic diagram of photoacoustic cell
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Fig.4  Relationship between photoacoustic cell constant and resonator

length with different resonator radius

H 1] 4 AT, R AR N B A A I
HOBOR o AR B 32 Bk T AR s 2 AR T AE S B
ZAEE IR IEEARA AT BETCRR /N, Hode /MBI T
TR . ZRG 5 OGRS IR TR RS 55, 1R K
IR N 160mm, 22424 3mm, 7£ 20°C,0. 1MPa,
AN ST, 2R A 3 349. 2m/s, B
GG ) AT Y IR AR 0 1058 Ha, i Joi [A]
Bk 31, R Kk 87.49Pa - m - W'

Sh S TR S B DI 7 S 1) S5 o AR A 30 A
B, SER N 7O I AR O 2, S5 R ANIEL S f
o B SEER R RAE U AT IR AE 2 G R4S
R, A 2R AT R, O A Ry S A R ARl
1066Hz, i% 5 05 FLAEA — & 22 570 0 B PR J2 T
(1) e T rp e A i — g B R R 255 (2) 525G
P it 325 0 LB AN [ 1 (5 75 P 3 B A7 RIS R, A
T3 JIG 4 490 32 0 %, P DL 3 B 0 D' 75 15 5 i S
{EL38 3 7 PR L 00 A P ok PR BRI B WS, TR
SER BE A E N R SR A SRR PR AR A R

3.51
3.0 f=1066Hz /\

2.5 0=32.04_,/ =, 33.27Hz
2.0

1.54
1.01
— ~—

051 « % T

0

photoacoustic signal/V

‘400 930 1000 1050 1100 1150 1200
frequency/Hz

Fig.5 Frequency response curve of photoacoustic cell
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Fig. 6 Relationship between photoacoustic signal and SF, concentration
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Fig.7 Relationship between noise signal an time of photoacoustic detection

system
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