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Effect of Relative Humidity on Photoacoustic Signal
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Abstract The resonant photoacoustic spectroscopy system tends to be affected by the external environment, while
the relative humidity has negative influence on the photoacoustic signal, which could reduce the accuracy of the
photoacoustic spectroscopy technique for trace gas detection or aerosol light absorption coefficient measurement
directly. A set of photoacoustic spectroscopy measurement system is built based on a homemade U-shaped
photoacoustic cell, and its relative humidity can be precisely adjusted. Performance of the photoacoustic system is
measured at different relative humidity, and the impact of relative humidity on photoacoustic signal is analyzed. The
corrected parameters of the photoacoustic signal are also obtained based on the experimental results, with which the
absorption of water molecules at 7172. 699 cm ' wavelength is measured and the effects of relative humidity are
quantitatively analyzed. The result provides reference for the application of photoacoustic spectroscopy technology in
different relative humidity conditions.
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Fig. 1 Schematic of photoacoustic spectroscopy measurement system
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Fig. 3 Schematic of the relative humidity adjusting device
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Table 1  Acoustic attenuation in atmosphere

Acoustic attenuation /dB

rre Frequency /Hz 20% 30% 40% 50% 60% 70% 80% 90 % 100%
500 0.238  0.205  0.184  0.170  0.159  0.150  0.143  0.137 0.132

1000 0.579  0.501  0.448  0.414  0.388  0.367  0.350  0.336 0.323

2 2000 1.561  1.223  1.117  1.032  0.960  0.911  0.872  0.838 0.807
4000 5.088  3.399  2.791  2.555  2.407  2.288  2.186  2.095 2.017
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