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Raman Spectroscopy Measurements of CO, bubbles for Laser Remote Sensing in Water
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ABSTRACT

We examined the applicability of Raman spectroscopy as a laser remote sensing tool for monitoring the gas
bubbles in water. A frequency doubled Q-switched Nd:YAG laser (532 nm) is irradiated to CO, gas bubbles
generated by an air pump. The Raman signals at 1383 cm™ from CO, and 1645 cm™ from water were detected. It
has been shown that the CO,/H,O Raman signal ratio is dependent on the CO, bubble rate.
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Fig.1 (a) Schematic diagram of Raman spectroscopy experimental setup and (b) an air pump in the

high pressure chamber.
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Fig.2 (a) Raman spectra of CO2 bubble and CO2 dissolved in water at different bubble rates and (b)
CO2/H20 Raman bands peak ratio as a function of bubble rate.

2. BECO,RBIZKDITUES

Fig. 1@IZ@EE CO R0 7 ~ L PIERE N 2/~ T, R 532 nm, SV AlE 10ns, #:Y KL 10 Hz
DF )R IV A =P —FEET ¥ A=A S5, mET v 3= Fig. 1IR3 7R
VTERRE LTS, TR TER Lz 1.1 MPa O£ COZJalE F i bIRIFEEIZ L——
RIS X OICERE LTV D, 7~ U BEUER1E 90 JEHHDOBENHED, =y VT 4N A —TL AV
—NEmH Y R, N RV 7 A R—TEESMEE 0.45 nm O3 HEE X T< 2 AT [MLEH
FELTWD,

Fig. 2@IZKIOFHEIC L DT~ 27 tv (1000 [BEIFEREE 50 10 [E1EE) OB bE 7R, i
DOIEITET A TRHE L-AEOKRE X, HENOHEE L T D, 1645 cem M IR HIVDIEBIVKDE
AIREICTHY . 1383 ecm IZAONDIEEN CO: DT~ UE35TH D, KA L—F—ZHEY) 5 BI1E
KNS DIEEDNE SR, KUBTRENKE K RDIZONTKD T < AGEREA L TnD 2
ERDND, Fig. 2012 Z AV E TOKBLT CO2 DE BRIV T & 72 CO2(1383 ecm™)/H20(1645 cm'?)
T AG IR & KRR EO R E R T, KIATREOINC XV 7~ AZBSEE LI 5 2 & 43
bbb, LEd>T, [FAUKEDETK « KIBNRIET DEEECTIIKD 7 < A5 5% W TR EIC
ITEILDEEEDRD /T A =2 ODEIGNNIETH D Z L BNbhoT-,

3. F&H

KPTOHTAGFNED T AGFEFH LIE=4 ) V7V HEOBRREEZBE L T, KighbD 7~
NEHFDOWEEAT T, TN TIHREDNBE Th D 7~ AGEHE L DA D T2, KFE
TIIKD T~ AMFH L DOHAEFIH L TE 720, KiaHh % L— =2 W8 - 72 BRICITTKR D T = AG 5038
DI DT2DIT, TAFK « KIEDRIET DERE CIIRIADIREEFE DRI D/ ST A—2 DEFGHLETHH Z
Lol S%ITFEBROISAIZ AT T2 OFERS, ZOISHICEER T A X — AT Mkt L
72U,

AHFZED—ERI1E ISPS BHFE 25871083 DY AT~ D Th 5,

SE3H
1) T.Somekawa, A. Tani, and M. Fujita, Appl. Phys. Express 4(2011)112401.



