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Measurement of Absolute Concentration of Both O,('A) and Water
Vapor in Outlet Stream of Singlet Oxygen Generator

Wang Zengqiang Duo Liping Sang Fengting
(Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023)
(Received 27 January 2003)

Abstract: As the energy source of the chemical oxygen iodine laser (COIL) the singlet oxygen
generator (SOG) is a key part of the COIL, and consequently, the concentration of O, (*A) and
water vapor is two important parameters for the SOG. The concentration of water vapor is another
important parameter for the SOG because water can strongly quench I* which is the luminesent
medium of COIL. It is a difficult problem how to measure the two parameters easily and
accurately. The piston source method has been used to measure the absolute concentration of O,
(*A) and water vapor in a jet-type SOG. Some curves about the O, (*A) yield and water vapor
concentration also has been given. The change law of the varions parameters is given from a
quantity of experimental results. These results offer references for studying the jet-SOG.

Key words: optical measurement; chemical oxygen-iodie laser; singlet oxygen generator
(SOG) ; absolute concentration; volume light source simulation calibration method
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Fig. 1 Experimental arrangement
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Fig. 2 Experimental curve of the various parameters

Table 1 Experimental measurement results of absolute concentration of both O, (*A) and water vapor

in outlet stream of jet-SOG

Exp. No. | Svin/V Sviee/V | Po,dw/Pa| Pu,o/Pa He/Cl, P./Pa  |70,d0 /(%) ¢ (water vapor)/(%)

092801 6.724 0. 880 635. 49 99.75 0 20. 56 23.24 3.65
092802 5.743 0.556 544, 45 114. 38 1.27 24,37 38.19 3.53
092803 5.933 0.521 562.19 130. 34 1.87 27.08 44, 96 3.62
092804 6.084 0.522 578.57 151.62 2.82 31. 33 53.01 3. 64
092805 6.234 0. 465 589.19 162. 26 3.84 36. 52 58.70 3.34
092806 6.018 0.378 570. 57 184. 87 5.68 45,41 63.07 3.06
092807 5.586 0.292 529.34 206.15 6.68 50.93 59.98 3.04
092808 4,685 0. 215 445,55 218.12 7.84 59. 82 49,52 2.74

& X X W Gh# % 48), 2001, 21(4):400~403 (in Chinese)

1 Cao Bailing, Wu Chengjiu, Wei Heli et al.. Atmospheric
attenuation of iodine lasers. Acta Optica Sinica (F % 5
), 2003, 23(4):496~500 (in Chinese)

2 Duo Liping, Cui Tieji, Wang Zengqiang et al.. Absolute
concentration measurement of illuminant particles by using
the piston source method. Chin. J. Quant. Electron. (&
F 8 FF4), 2001, 18(4):309~314 (in Chinese)

3 Bonnet J, Dagid D, Geroges Eet al.. Appl. Phys. Lett. ,
1984, 45(10):1009~1011

4 Barnault B, Boavise A J, Pigache D e al.. Absolute
measurements of the I2 (x) high vibrational evels in the
oxygen-iodine reaction. De Physique IV, 1991, 1(C7).
647~650

5 Wu Dong, Liu ZHishen, Zhang Kailin e al.. Lidar
measurement of ocean suspended matter. Acta Optica
Sinica (k% 538, 2003, 23(2):245~248 (in Chinese)

6 Lou Qihong, Wei

Experimental research on stimulated Raman scattering

Xu Jiangiu, Yunrong e al..

using Raman cell without soid window. Acta Optica Sinica

7 Zhao Weili, Min Xiangde e al..

measurement of the constituents flow field by the

Duo Liping, Direct
spontaneous Raman imaging technique ( | ). High Power
Laser and Particle Beams (&% % 5 £ F %), 2001, 13
(5):545~548 (in Chinese)

8 Zhao Weili, Sang Fengting, Duo Liping. Measurement of
absolute species concentration in the pressure gas by
Raman scattering method. Chin. J. Lasers (F B # %),
2002, 29(Suppl. ) :245~247 (in Chinese)

9 Duo Liping, Cui Tieji, Wang Zengqiang et al.. Absolute
O; (*A) concentration measurement in singlet oxygen
generator by using the piston source method. J. Phys.
Chem. (A), 2001, 105(1):281~284

10 Cui Min Xiangde e

Measurement of warter vapor content in singlet oxygen

Tieji, Zhang Yunlu, al..
generator by spectrometric method. High Power Laser
and Particle Beams (B¥ A 5 £ F %), 1995, 7(4):

515~520 (in Chinese)



