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Fig. 1 Schematic of the detection of backscattered light from the bubble
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Fig.2 Actual object
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Fig. 4 Bubble backscatter signal
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Fig. 5 Enlarged time domain diagram over 10~11.8 s
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Fig. 6 Enlarged frequency domain diagram over 10~11.8 s
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Tab. 1 Change in backscattered light intensity with
different distances
(cm) V)
10 1.68
20 1.43
30 1.12
7 ;
CH; 2903 cm’ , 2093 cm’
CH,4
3200~3 400 cm™' ,
2
3250 3390 cm’ ,
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Fig. 7 Raman scattering spectroscopy of the CH4 bubble
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Fig. 8 Calculated Raman spectroscopy
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Abstract: Marine scientific study has become a key strategy for our country and will be constantly enhanced in the
future. In deep-sea ecosystems, hydrothermal vents and cold seeps have great scientific value. The gas they emit
comprises mainly H,S, CH,, CO,, and so on. In this paper, we set up an experimental laboratory platform to simu-
late the bubbles that escape from hydrothermal vent and cold seep environments. Methane gas was used as the ex-
perimental gas and the backscattered light from the bubbles was detected in a dark environment with a photoelectric
detector. A Raman spectrometer was then used to detect the backscattered light from bubbles containing the CH, gas.
After comparing with the calculated Raman spectroscopy, the results showed that the laser Raman spectroscopy can
detect the light backscattered from the bubbles and is able to distinguish the gas. This method can indicate the ori-
gin of gas bubbles and can show whether they are emitted from a hydrothermal vent, a cold seep, or from other
sources that are not necessarily methane resources. Application of this method has the advantage of detection accu-

racy, resulting from the direct contact of the detection equipment with the potential marine resources.
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