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Principles of a non-linear potentiometry, which is based on non-indifference of
a material of an electrode, with help which the mixed redox potential of oxidation-
reduction medium and material of an electrode is measured, are incorporated in the
present report. The glass non-linear electrodes in a particular interval of potentials
can surpass noble metals, for example, at the potentiometric oxidation-reduction
titration. Thus, the non-linear potentiometry can be useful at an estimation of
character of chemical instability of glassy semiconductors.

Practically all metals and semiconductors in solutions of oxidation-reduction
systems interact with components of these systems in a particular interval of
potentials. It concerns even noble metals, indifference which is lost at high redox
potentials at the expense of processes of an oxidizing. The aspiration of the
researchers to search of materials having a maximal range of indifference,
involuntarily has lowered interest to materials, which essentially can not themselves
behave as inert objects in solutions of oxidation-reduction systems.

We have offered for the first time to utilize a potentiometry of glassy
substances with electronic and electron-hole conductance in solutions of oxidation-
reduction systems for an estimation of their chemical resistance and other features.
It is necessary to expect reception of the interesting information about materials at
examination of their electrode behaviour in mediums with various redox potential.
The solutions of oxidation-reduction systems of an inorganic and organic nature:
[Fe(CN)s* / [Fe(CN)]* (E® = 0.36 V),), quinhydrone (CeHs020CsH4(OH)y) /
hydroquinone (CsH4(OH),) (E° = 0.613 V), Fe* / Fe? (E*= 0.771 V) and Cr,0;% /
Cr** (E° = 1.33 V) were utillized in the present investigation.
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The utilised oxidation-reduction systems cover a range of potentials from 0.36
up to 1.33 V and allow to trace electrode behaviour of a material in the specified
range of potentials. The results of examination of electrode functions of glasses of
systems Ge-As-Te, Cu-As-Te, Cu-As-Se and starting components Ge, As, Te of
semiconductor cleanliness are submitted in the report. The comparison of their
electrode potentials with potentials of solutions of four utilised oxidation-reduction
systems, which were measured with the help of a platinum electrode, is completed.
Solutions of oxidation-reduction systems [Fe(CN)s]* / [Fe(CN)s]*, quinhydrone /
hydroquinone, Fe** / Fe?* and Cr,0;% / Cr®" were plotted on reference procedures.
In three last systems with the help of addition of sulphuric acid was created pH = 1.
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Figure 1. The electrode functions of Figure 2. The electrode functions of

Ge, As, Te, Pt in solutions of an glasses AsTeGey 1, AsTeGeq,
oxidation-reduction system [Fe(CN)s]> / AsTesGeps and Pt in solutions of an
[Fe(CN)s]*. oxidation-reduction system [Fe(CN)e]*

/ [Fe(CN)g]*.
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Figure 3. The electrode functions of
glasses AsTeGeo 1, AsTeGeq2,
AsTesGeps and Ge, As, Te, Pt in
solutions of an oxidation-reduction
system quinone - hydroquinone.
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Figure 4. The electrode functions of
glasses and glass-crystals of system
Cu-As-Se and Pt in solutions of an
oxidation-reduction system quinone -
hydroquinone.

The obtained results testify that the explored glassy materials and starting

components behave by a various fashion depending on their composition and redox

potential of a solution. For example, the glasses of system Ge-As-Te and arsenic

have potentials above, than potentials of medium, in system with the lowest range of

potentials on the basis of bloody salts (an oxidation-reduction system [Fe(CN)s]> /
[Fe(CN)s]*) in contrast to tellurium and germanium (fig.1-2). It testifies to domination
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of process of reduction on their surface in connection with an expenditure of the
reduced shape of an oxidation-reduction system.

The tellurium, germanium, glasses and glass-crystals of systems Cu-As-Te
and Cu-As-Se behave differently. The process of an oxidizing occurs on their
surface and the quantity of their electrolytic potential becomes lower than potential
of medium. The process of an oxidizing of a surface at all explored objects is
observed at transferring to other oxidation-reduction systems. The obtained

electrode functions are various for glasses, glass-crystals and element substances.

In the literature the information about examination of electrode behaviour of
glasses and glass-crystals in organic oxidation-reduction systems is missing. We for
the first time have carried out such examination on an example of glasses and
glass-crystals of systems Ge-As-Te and Cu-As-Se (fig 3-4). The difference of
behaviour of the element substances and glasses, glass-crystals on their base is
detecting.

Thus, electrode functions of glassy semiconductor glasses in solutions of
oxidation-reduction systems for the first time are systematically investigated and it is
shown perspective of such examination for glassy alloys as for fundamental, and

practical purposes.
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