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The idea of this research from a theoretical point of view, is determined by an attempt to
lay the foundations of a new theory of filtration, taking into account the processes of chemical
reactions characteristic of all porous media [1, 2]. In a realistic transport equation with a
reaction in porous media, it is necessary to include terms reflecting the delay, in this case
it should be either a differential equation with the delay argument or an integro-differential
equation. It is also necessary to take into account the possibility of heterogeneous chemical
reactions during the filtration of a multicomponent liquid, described by nonlinear relations,
which leads to systems of nonlinear differential equations with delay. The specificity of
differential equations with a retarded argument is that they extremely rarely have analytical
solutions even in the one-dimensional case. Therefore, the main method of analyzing them
and constructing solutions is numerical methods. These facts are not taken into account in any
modern theory. Digital implementation of this theory, performed at the qualitative level of
computational mathematics, is capable of solving important practical problems in the process
of mining valuable and rare metals. The development of such a digital model can be used
for research in various mining industries where in-situ leaching is used, for example, in the
mining of uranium, copper, gold and other rare elements.
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