KEF VBT HBEHERE) ) XV i X 5 R[BHHL & K- R RS RED 2 = X 4 745

KEFIWVIZBITHBERIEE), AViZXb
LML & R - R E D x J1 = X A

Nk IEE* - 5

i *2 - 5 BT - i

© 1992 1ISWJ
1H1111111111100007

=A
af I
11111

At

Mechanism of Bubble Disintegration and Acceleration of Gas-Liquid

Reaction with Ultrasonic Vibrating Nozzle in Water Model Experiment

Masahiro KawakaMmi, Shouichi DouwAaKkl, Toshikatu HIROE and Koein ITO

Synopsis :

In the previous paper, it has been shown that the bubbles in water are disintegrated and the gas-liquid

reaction is accelerated by applying ultrasonic vibration to the injection nozzle.

In the present paper, the

mechanisms of bubble disintegration and reaction acceleration have been discussed by examining bubble dis-
persion phenomena with the aid of electroresistivity probe and CO; absorption experiment. The resuits

were summarized as follows;

(1) The bubble dispersion zone was not changed by applying ultrasonic vibration.

The bubble rising

velocity did not increase so much. The mean bubble diameter decreased to one half of that without ultra-

sonic vibration.

(2) The gas column was formed in front of nozzle top by applying ultrasonic vibration.

The surface of

gas column vibrated violently. The fine bubbles were formed from the surface.
(3) Acceleration of CO; absorption could not be simply explained by the increase in interfacial area
caused by bubble disintegration. Absorption was also accelerated at the nozzle top, because of the violent

vibration of gas column surface.

(4) Bubbles were disintegrated finer and CO; absorption rate was larger as the power of ultrasonic

vibration increased.

Key words : ultrasonic vibration of nozzle; mechanism; bubble disintegration; reaction acceleration; CO;

absorption ; water model experiment.
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1 Acryl vessel 2 Bath 3 Gas cylinder 4 Valve 5 Float meter
6 Pressure gauge 7 Needle valve 8 Ultrasonic power generator
9 Ultrasonic vibrator 10 Inner nozzle 11 Outer cover 12
D.C. voltage regulator 13 Counter electrode 14 Electroresis-
tivity probe 15 Variable resistor 16 Analog data recorder 17
Oscilloscope 18 pH glass electrode 19 pH meter . 20 Recorder

Fig. 1. Schematic diagram of experimental appar-
atus.

Fig. 2. Construction of gas injection tuyere.
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Fig. 12. CO, absorption curves.
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