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ADSORPTION-DIFFUSION PROCESSES IN THE STATIC LAYER OF 
DISPERSION MATERIAL IN STATIONARY AND DYNAMIC 

CONDITIONS 
V. V. Sabadash, J. M. Gumnitsky 

Lviv National Polytechnic University, Lviv, Ukraine 

Abstract: Copper and its compounds are widely used in many industries and there are many potential sources 
of copper pollution. Various methods have been used to remove heavy metals from wastewater, including: 
reduction and precipitation, coagulation and flotation, adsorption, ion exchange, membrane technologies and 
electrolysis. The results of experimental studies of the dynamic of ion exchange adsorption of copper ions by 
zeolite in the periodic conditions were presented. The existing theoretical apparatus for adsorption processes 
description was analysed. Adsorption process mechanism was investigated and methods for identification of 
experimental data to theoretical models were developed. Sorption capacity of zeolite to heavy metals in dynamic 
conditions was experimentally investigated. Adsorption capacity of adsorbents was set. The breakthrough curves 
of adsorption dynamics of copper ions by zeolite in the column-type apparatus were built. The interrelation the 
saturation degree of sorbent to Fourier number was discovered. The results of experimental studies make it 
possible to determine the adsorption process of heavy metals in the column-type apparatus. The results of 
experimental studies make it possible to determine the coefficients of dynamic of adsorption process. The migration 
of high concentration solutions in the soil environment is experimentally investigated. The dependence of speed of 
process on direction of front of diffusion was established and coefficients of diffusion, kinetic coefficients of 
diffusive process and speed of front of diffusion, were expected. According to experimental data in addition to 
molecular diffusion of material flow occurs convective mass transfer and filtration through the layer through the 

diffusion. It was found that the value of diffusion coefficient of copper ions in different directions Z-axis direction 
differs by five orders of magnitude, and by comparing the diffusion coefficients component in the negative direction 
of the axis Z (down) and the Y-axis direction in order. Generalization of the obtained results and calculated data 
were carried out. 

Keywords: heavy metals, copper, adsorption dynamic, the mass-transfer coefficient 
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Z z=1 z=5 z=10 z=15 z=20 
0,1380653 0,0827386 0,2277179 0,1379309 0,1804991 
0,0088769 0,0664998 0,1221981 0,1791226 0,2458882 
0,0041306 0,0392544 0,084295 0,1281034 0,1740219 
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