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Abstract. The paper is supposed to discuss one of the most important techno-
logical properties of mineral aggregates: their ability to disintegrate, to be
destroyed for the subsequent redistribution and extraction of a useful component.
The strength of a mineral aggregate is determined by the strength of accretion of
composing individuals and depends on many factors, including the energy
(kinetics) of formation conditions and the subsequent transformation conditions.
The energy of the boundary of accretion of mineral grains in aggregate cannot be
directly measured since currently, there are no reliable and proved methods for
measuring the surface energy of solids. It is only possible to calculate quantity,
proportional to the surface energy of the fusion of mineral grains – this is the
calculation of the atomic density of the surface, parallel to the boundary of
accretion of a pair of mineral grains. The methodology and calculation of this
characteristic have been developed and published. The use and obtaining of
results are possible at the stage of preliminary mineralogical study by methods of
geometrical analysis of the structure of the mineral aggregate. The effectiveness of
the proposed method is determined by the knowledge of the quality and features
of destruction of the aggregates using different physical methods of disintegra-
tion: traditional mechanical, ultrasonic, electro-pulse, electro-hydraulic.

Keywords: Technological properties � Mineral aggregate �
Aggregate disintegration � Repartition � Strength � Accretion boundaries �
Energy of boundaries

1 Introduction

The mineral aggregate is considered as a structured system consisting of mineral
individuals and the accretion boundaries between them. The formation of the aggregate
results from cooperative thermodynamic processes of synthesis of substances, corre-
sponding to the composition of minerals, as well as the crystallization of mineral
individuals and the formation of crystal-grain boundaries, their aggregation. The
aggregation or accretion of mineral individuals with each other is carried out along the
forming boundaries of accretion. The process of aggregation of grains in the mineral
aggregate may somewhat lag behind the synthesis and crystallization of individuals,
but their parallel development is also possible. The accretion boundaries do not always
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correspond to the boundaries of the crystallization of individuals, since they are formed
in a different energy situation.

2 Methods and Approaches

The accretion boundaries of mineral individuals represent a certain transition zone
between crystal lattices of accreted grains. The orientation of the accretion boundaries
with respect to the symmetry of crystalline lattices of mineral grains depends on the
local energy potentials during the formation and transformation of the mineral indi-
viduals and the aggregate. Local thermodynamic potentials of the forming mineral
system directly affect the safety of an individual through the energy of its boundary, the
choice of the orientation of the boundary relative to the symmetry of its crystal lattice
and the orientation of the accretion boundary with the nearest stable grain. Thus, a
compromise boundary is established for the accretion of each pair of mineral indi-
viduals, which is stable in a specific range of thermodynamic forces and flows.

During evaluation of sequence and quality of opening of the accretions, it is nec-
essary to take into account the distribution of mineral individuals in the aggregate
which possess a very perfect cleavage.

It is possible to assess the degree and quality of opening of the accretions at the
stage of preliminary mineralogical analysis when studying the structure of the mineral
aggregate in thin sections using geometric analysis methods.

3 Results and Discussion

The boundaries of mineral individuals, as well as the accretion boundaries, possess a
certain stability reserve, ensuring their functioning in a certain range of thermodynamic
and mechanical parameters. The stability margin of the boundaries is the wider, the
higher the kinetics of the cooperative processes that form them, their genesis. The
accretion boundaries of mineral grains are the more stable in the field of destructive
forces, the more surface energy they accumulate.

The stability of the accretion boundary of mineral grains depends, in addition to the
above said, on the degree of its balance by the value of energy saturation of each of the
mineral grains in the accretion region.

The open boundaries of the mineral grains of accretions after relaxation of the
crystal lattice, as well as remaining unopened accretions, have different elemental
composition, amount of energy, and different floatability.

4 Conclusions

The accretion boundaries determine the grain system as a mineral aggregate and
determine its stability, as both the strength of the accretions of mineral grains, and the
strength of the mineral aggregate as a whole.
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The strength of mineral aggregates is understood as resistance to destructive forces
on the system of mineral grains forming the aggregate due to the presence of their
“accretion” surfaces.

The accretion boundaries of the mineral grains can be balanced or unbalanced by
value of energy of accretion surfaces of individuals.

The accretion of grains on surfaces, which atomic density or crystallographic
indices correspond to the edges of habit forms, will collapse faster and earlier by the
same destructive force, than the accretion of energy-intensive boundaries with a low
atomic density and high crystallographic indices.
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