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Pulsed-ultrasonic Detection of Dispersed Phases in Liquid. By Masahiro ISHIGAKI,
Saburo KoBayvasH! and Masanori TOKUDA.

Multi-phase mixtures occur in almost all stages of metallurgical processes and it is imperative to
have exact information of the behavior of these multi-phase systems for the fine-control of these
processes.

This report presents the results of analysis of the attenuation of ultrasonic pulse in gas bubbles,
solid partcles and gas bubbles—solid particles dispersed liquid. To analyze the gas-liquid—solid multi-phase
systems quantitatively, a vertical counter—current type flow was employed. It was established, that
the attenuation behavior of the transmitted pulse correlated with the observed flow pattern, and, that
the attenuations due to the gas bubbles and the solid particles were additive. Using these results,
the three-phase flow was accounted for.

Also, the practical applicability of the ultrasonic pulse technique, to analyze the structure and
motion of gas-liquid two phase systems in a gas injection process, was demonstrated.

(Received November 2nd, 1987)

Keywords : ultrasonic applicatication, attenuation factor, counter—current, dispersed phase, gas
injection, gas hold up, ultrasomic spectroscopy.
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Fig.17 Echo image of a spherical gas bubble Photo.1 Echo images of a 3 mm dia.

calculated geometrically (5 mm dia. ). steel ball in water.
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Photo.2 Echo images of gas jets in water (1 mm dia. orifice).
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Fig.18 Distribution of the boundary between gas-
liquid region in water (a) and mercury (b)-(c).
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