
Abstract: In this work, the process of solute transport through a porous medium is experimentally studied. The experimental setup is constructed 
from a copper tube filled with a porous medium. Glass balls are used as porous filler. Distilled water is pumped through the tube, pumping is carried out 
with a initial constant pressure drop between the inlet and outlet. A pumping of constant concentration NaCl solution starts in initial time moment. 
Simultaneously, the measurement of NaCl concentration and mixture flow rate at the outlet begins. The measurement is carried out continuously until 
the registration zero concentration and constant flow rate. To estimate the transport parameters of the medium, a one-dimensional problem of the 
solute transport was solved numerically. It was assumed that the permeability is an unambiguous function of the porosity of the medium.  To model this 
dependence, the Kozeny-Karman relation was used. The solute transport was modeled within the MIM approach. It was assumed that in this case the 
porosity of the medium decreases in proportion to the volume concentration of the adsorbed solute. Based on the comparison of the experimental data 
with the data obtained in the course of numerical simulation, we solve inverse problem of identifying the transport parameters of the medium. The work 
was supported by the Russian Science Foundation (Grant No. 20-11-20125)
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Inverce problem

The modelling of experiment

The experiment

the modelling of 1D transport and inverce problem

ICMM

1- Mariotte's bottle, the constant pressure drop dp=rgDh
2- Manometric tubes
3- Working domain with porous media, porosity 0.365,
length L=392 mm, diametr 15.6mm
4- The outlet container 

Experimental setup

Description
The salt water with mass 
m=27g and  salt concentration 
C  is injected to saturated 
porous media during the 
time t . After time t  the 
c o n c e t r a t i o n  o f  s a l t 
becomes 0. The salt con-
centration and mass flux 
i s  m e s u r e d  a t  o u t l e t .
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     MIM approach with clogging
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                 Weak clogging assumption (1D problem)
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         Test of inverce problem

min  obtained by BFGS method [1]

where , , , is

calculated by adjoint state [2]

test of inverce algorithm is presented in plot 
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test perameters
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The identification of experiment parameters

1) The salt is well sorbed by 
porous media (a>>b)
2) The flux is greatly decreased
because of sorption - clogging
3) The weak clogging assumption
works z<<1
4) Not so good accuracy of 
parameters identification is linked
to variation of dp during the 
experiment - modification of 
experimental setup

results
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