Mathematical modeling of the organic substances biosorption process with using of porous polymeric adsorbents: theory and practice
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The study of the scientific aspects and technological possibilities of biosorption processes commonly used in the purification of water is of great importance. This is due to the complexity of the topic and undeveloped analytical tools available for a clear understanding of the biological aspects of the technique. Today the mechanism of the process has not been sufficiently studied yet in particularly regarding fact whether adsorption and degradation are going on simultaneously or consistently. 

The model assuming adsorption and biological degradation as a parallel processes is developed. In accordance with the proposed hypothesis bacteria produces some enzymes are able to penetrate into the porous adsorbent structure whereas bacteria itself is too large to penetrate to. The products of the reaction are adsorbed weakly and are consequently easily desorbed. In a proposed model the main part of an organic material is adsorbed at the beginning of the process followed by slow bio-degradation after. Since the time taken for the process of adsorption determines the length of the process as a whole, substantial simplification of described models is expedient. Two kinetic coefficients for external mass transfer and for the diffusion of adsorbed molecules have been used. The equation has been written in the form of the Glucauf relation where the kinetic coefficient can be treated as a sum coefficient of mass transfer. The system of equitation has been formulated for a dense layer with limit length, substantially simplifying the initial equation system.

A non-equilibrium model of biosorption into the layer of an adsorbent has been developed as well in which a number of process characteristics have been taken after empirical measurements. 

The proposed approach has been treated for the number of systems where porous polymeric materials: copolymers of styrene - divinylbenzene were used as adsorbents. The results obtained have shown a good agreement exists between theoretically calculated and experimentally received data.

The data received has shown the characteristics of biosortion process are strongly related to the properties of organic substances selected, the nature and structure of adsorbent used as well as the properties of microorganisms involved.

