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 A lot number of investigation is devoted to the solute transport in 

macroscopic non-homogeneous porous media [1, 2]. 

In several works the sape of the medium is defined, such as cylinder, sphere, 

plate-layered medium etc. In one of them two coaxial cylinders are used, the 

intrinsic one ha relatively higher filtration-capacity properties (macrapore), and 

surrounding one-relatively less properties (micropore). As a rule two approaches 

are used: diffusional and kinetic. 

In this work we solve an inverse problem to determine such a values of the 

mass-transfer coefficient in the kinetic equation that two approaches give close 

results. 

In diffusional approach solute transport is described by 
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where mc  - volumetric concentration of solute, imc  -  average volumetric 

concentration of solute in a micropore, mD - hydrodynamic dispersion, mv  - 

average velocity of solute, ac  - local concentration of solute in a macropore,  t  - 

time, x - spatial variable, m , im  - porosity of the macropor and micropor, 

respectively;  
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where aD  is effective diffusion coefficient in the micropore.  

In the kinetic approach instead of (2), (3) the following  kinetic equation is 

used 
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To define   in (4) we use the solution of the direct problem in certain points 

of the medium, received on the basis of diffusional approach. By such a way we 

prepare, initial data for the inverse problem is the decision of a direct problem  
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To determine   we minimize the following square functional 
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To minimize functional (6) we use Matlab 7.6.0 (R2008a). Values   for 

which both of the approaches yield close results are determined. Then, by using 

values of   the corresponding these direct problem is solved and results on the 

basic of two approaches are compared. It is show that  defined values of   provide 

good convergence of results[3,4]. 

 

                REFERENCES: 

 

1. Van Genuchten M.Th., Wierenga P.J., Mass Transfer Studies in Sorbing 

Porous Media  I. Analytical Solution// Soil Science Society of America 

Journal, 1976, Vol 40, №4, 473-480. 

2. Van Genuchten M.Th., Tang D.H. and Guennelon R., Some Exact Solutions 

for Solute Transport Through Soils Containing Large Cylindrical Macropores 

// Water Recourses  Research. 1984. Vol. 20, № 3. Pp. 335-346. 

3. B.Kh.Khuzhayorov, J.M.Makhmudov, F.U.Sulaymonov, Solute transport in a 

medium, consisting of macroporous  and microporous cylindrical zones 

(Journal  Problem of the mechanics, №3-4, Tashkent 2011), pp. 37-40. 

4. Khuzhayorov B.Kh., Fadzilah Md Ali, Sulaymonov F.U., Kholiyarov E.Ch. 

Inverse coefficient problem for mass transfer in two-zone cylindrical porous 

medium // AIP publishing, USA “AIP Conference Proceedings”. - New York 

2016, 020028(1-7) p. 

5. Khuzhayorov B., Makhmudov J., Sulaymonov F. Solute transport with 

adsorption in cylindrical heterogeneous media // International Journal of 

Advanced Research in Science, Engineering and Technology. - India, 2018. 

Vol. 5, Issue 9. - P.6934-6943. 


