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The pitting mechanism of catalytic destruction (weathering) of the surface has been proposed and
experimentally confirmed. The processes of weathering (oxidation) with the destruction of the structure
and a change in the material composition in parts of the subsoil, in which platinum is involved, occurs at
an accelerated rate. Experimental results of pitting corrosion of metal and sulfide surfaces are presented.
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The integrity, strength and durability of the material largely depend on the resistance to
aggressive environments. Material transformations in the zone of hypergenesis are caused by
various factors. The destruction of mineral structures is partly due to the action of climatic
fluctuations in FT [1]. The physical destruction of crystals and their aggregates significantly
increases the contact area of the available surface of the massif particles, which activates
chemical [2] and biochemical [3] transformations of the massif. An increase in the porosity of
the massif promotes the filtration mobility of fluids. The most intense transition to the soluble
form of natural minerals, including sulfides [4-6] is observed precisely under conditions of
hypergenesis. Intensive infiltration processes in the hypergenesis zone led to the formation
of deposits of a number of minerals. Filtration mass transfer serves as a transport mechanism
for the real transformation of the array. This principle underlies real technological solutions
for in situ leaching of metallic ores [7] and non-metallic ores such as Chilean nitrate [8].
Destruction of minerals, conversion into soluble form and subsequent dissolution precedes
filtration mass [4]. Destruction of minerals, conversion into a soluble form and subsequent
dissolution precedes filtration mass transfer [9]. The initial process of destruction of the
surface of minerals is important and largely determines the direction of transformation of
the real transformation [10]. Initial The stage of transformation of sulfide minerals has its
own specifics. Experimental studies were carried out to substantiate the assumption about
the pitting mechanism of sulfide corrosion.

Proposed Mechanism for Sulfide Transformation

The main process regulating the weathering of sulfide-containing materials is the oxidation
of sulfides with the formation of hydrated iron oxides and free sulfuric acid [11]. Almost
all other changes are associated with this reaction. Previous studies have shown that the
weathering of sulfides containing dispersed platinum has a higher rate of release of dispersed
platinum particles from the sulfide matrix compared to the rate of oxidation of sulfides. As
a result, there is a sharp decrease in the proportion of platinum in granular classes and its
concentration in slimes. It is essential that platinum is redistributed into the sludge even
before the complete oxidation of the carrier minerals – non-ferrous metal and iron sulfides. It
has been experimentally established that accelerated corrosion follows the pitting mechanism.
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It is typical for local inhomogeneities associated with dispersed
inclusions, which have very different electrochemical properties,
and have a sharp acceleration of the process in the presence of
even small amounts of halide ions, primarily chlorine ions. The
previously obtained experimental data with dispersed platinum on
the surface fully correspond to the proposed mechanism (Figure
1): Platinum is present in the form of dispersed metallic inclusions,
which create inhomogeneities in the volume and on the surface of
minerals, on which pitting can develop: Platinum and palladium
and have catalytic properties and increased adsorption capacity for
oxygen. The hydrogen overvoltage on their surface is close to zero,
in contrast to the surface of the sulfide matrix, and therefore the
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dispersed inclusions of platinum and palladium are the centers of
sulfide corrosion. It should be noted that in addition to acceleration
of corrosion near contact with platinum, sulfide oxidation also
occurs along other inhomogeneities, in particular, near inclusions
of sulfides of a different composition, rock-forming minerals, and
silver (Figures 2 & 3). The mechanism of accelerated weathering in
the presence of dispersed platinum inclusions is shown in the Figure
4. The main factor of the mechanism is the oxygen depolarization
of the cathode. Inclusions that catalyze the depolarization reaction
increase the cathode current and thereby accelerate the process.
The role of chloride ions, as in the case of conventional pitting, is to
increase the solubility of iron oxide near the anode.

Figure 1: Platinum nanoparticles deposited on the surface of iron (a) and the appearance of the surface after 2
weeks in a humid atmosphere (b).

Figure 2: Oxidation center formed by an inclusion in pyrite.
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Figure 3: Corrosion at the contact of pyrrhotite particles in the host rock.

Figure 4: The mechanism of corrosion of the surface of sulfides during catalytic acceleration by dispersed
inclusions.

Conclusion
The factors controlling the accelerated weathering of the surface
of metals and sulfides are the quality of the electrical contact of the
metal particle with the surface, the presence of moisture and halide
ions. The accelerated destruction of the surface is determined by
the catalytic action of the metal under these conditions, which
leads to depolarization of the anode and an increase in the cathode
current. With the further development of the corrosion process,
continuous Fe oxide films are formed on the surface of metals
and sulfides, including dispersed particles of platinum. Thus, as a
result of research, the acceleration of destruction (weathering) on
the surface of metals and sulfides near inclusions and in the zone
of contact with dispersed platinum particles was experimentally
Aspects Min Miner Sci

shown. A mechanism for accelerating destruction from the surface
(weathering) has been proposed and experimentally confirmed.
The phenomenon of accelerated weathering of sulfides and the
concentration of platinum in the sludge products of weathering is
explained by the studies carried out.
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