Final report
The direct purpose of my visit to UB was to continue the project on the interplay between adsorption and diffusion of particles in micro and nanopores in the presence of magnetic field. We have used an “entropic transport” concept along with local curvature and tortuosity to cover the shape of the pores, and the transport through it. The manuscript by Ivan Santa Maria – Holek, Zbigniew J. Grzywna and J. Miguel Rubi is in its final stage of preparation. It is going to be send to European Physical Journal: Condensed Matter and Complex Systems with acknowledgement to ESF by Z.J. Grzywna for financial support. The most intensively discussed problem during my stay was the pervaporation, i.e. the membrane technique for volatile liquid mixtures separation. Contrary to the common opinions, we have come into the conclusion that the process goes only through the transient state, and that its real essence differs completely from that presented in the literature, so far.  
If by Qa(l,t) we denote the mass of permeate, we have c.f. Fig. 1.
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Fig. 1. The total mass of permeate Qa(l,t) versus time.

It is evident if we notice that the “driving force” of a process goes to zero- the component that is selectively transported through the permselective membrane is finally eliminated from the feed, which is the main task of pervaporation.

Consequently, the mathematical description of the process should take it into account. We offer such a description based on the time dependent boundary condition.

Let 
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be a transport operator of different structure depending on the situation in question. We can formulate IBVs problem based on it in the following way:
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where
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 for non-porous membrane
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 for the porous membrane
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 where r is the pore radius; it is the parameter
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 for the hyperbolic diffusion

etc.

Note:

One of the problems taken in this project will be determination of D(c) and f(t) functions.
Last but not least we have discussed the problem of a set of characteristic times for pervaporation according to the above description. This is going to be our future collaboration project. Our preliminary analysis showed that we are able to derive analytical formulas for: first passage time, time lag, inflection time, terminal time, etc., from which we can calculate the useful parameters and quantities for the systems in questions.

In the last few words, I would like to emphasize that this short visit was much more fruitful than it looks from the above short report. We have established a really strong basis for our future collaboration.    
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