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The study of adsorption phenomena in metallic melts has a great im-
portance for the development of the theory of surface phenomena and the
practice of developing new technological processes. But analysis of the lit-
erature shows, double maximum on the adsorption isotherms of a number
of binary systems are found, for example, on the isotherm of potassium ad-
sorption in alloys with sodium (P. Pugachevich and co-workers). It turned
out that the value and position of the first maximum is consistent with
the theory of surface phenomena V. Semenchenko, but the explanation of
the second maximum in the framework of this theory is difficult. In this
regard, we consider the possibility of the existence of a double maximum
on the adsorption isotherms of surface-active components in binary liq-
uid metal melts using an example of Pb based on In, in which Pb is a
surface-active component. To that end, using our own experimental data
on the surface tension (ST) isotherm of the In-Pb system, we calculated
the adsorption of lead on the surface of alloys for T = 573 K.

From the results of Guggenheim-Adam in the ”N” - variant, it follows
that the adsorption isotherm does detect two maximum at a content of
0.12 and 0.17 atomic share of Pb in the alloys with indium. Moreover,
the possibility of the appearance of a double maximum on the adsorption
isotherm is inherently ”laid by” in the calculation formula itself, which is
the product of two factors: the parabola (xInxPb) = xPb(1 − xPb) and
the hyperbolas (dσ/dxPb)T , in which the concentration xi are expressed
in atomic fractions if the normalization xPb + xIn = 1. For alloys with
a surface-active component, the isotherms dσ/dx are usually the rapidly
decreasing functions of the alloy compositions, i.e. hyperbole. As a re-
sult of multiplying the coordinates of the points of intersecting parabola
and hyperbola in a plane ”dσ/dx–composition of alloys”, and the desired
maximum appear on the adsorption curve.

Therefore, calculations of lead adsorption in alloys with indium and an
analysis of the Guggenheim-Adam formula themselves show the possibility
of the appearance of a double maximum on the adsorption isotherms of
surface-active components in binary liquid metal solutions.
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