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Effect of Surface Movement on the Rate of Gas-Metal Reactions

Masamichi SANO and Kazumi MORI

Synopsis:

The present paper is concerned with the effect of surface movement on the rate of gas-metal reactions.
Experimental studies were made by blowing argon—oxygen mixtures onto the silver melt heated electri-
cally both by resistance and by high frequency induction. During the process of oxygen desorption from
the melt of high oxygen concentration into the atmosphere of pure argon or the argon-oxygen mixture of
very low oxygen potentials, the retardation of surface movement occurred and the surface became im-—

mobile. When the oxygen concentration of the melt became low, the surface movement recovered. On the
other hand, in the case of oxygen absorption, the retardation of surface movement did not occur. The mass
transfer coeflicient for the immobile surface was smaller by a factor of about 7 than that for the mobile surface.

An analysis was made to explain the observed phenomena relating to the surface movement. By con-
sidering the shear stress due to the uneven distribution of the concentration of oxygen adsorbed on the sur-
face leading to the uneven distribution of surface tension, the momentum boundary layer equation was
solved. The analytical result gave a rcasonable explanation for the experimental findings.

(Received Jan. 9, 1974)
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adsorption of surface active agent.
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Table 1. Chemical analysis of electrolytic silver.

Element 1 Content
Ag | 99-9995%
Bi 0-0002
Fe 0-00005
As trace
Zn trace
Pb 0-0002
Si 0-00006
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Fig. 11. First-order plots for absorption of oxy-

gen by lipuid silver.
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