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In most cases, spontaneously occurring transport processes lead to creation of local non-homogeneity in solutions called concentra-
tion polarization leading to the temporal-spatial evolution of thermodynamic flows and forces. One of the effects of the temporal-
spatial evolution of the concentration boundary layers is the evolution of the concentrations field, which causes that solutions con-
centrations at interfaces: membrane/ solution in the stationary state (Ci, Ce), are crucially different from concentrations in the initial 
moment (Ch, Cl). These concentrations fulfill conditions Ci < Ch and Ce > Cl. Concentration profiles in CBLs may be registered with 
optical methods. It means that these layers, by reducing the concentration gradient across the membrane, limit both the volume and 
solute flows, which kinetics, on the phenomenological level, is controlled by the concentration Rayleigh number. In the case of the 
nonelectrolyte solutions transport through a neutral membrane, the concentration polarization consists in formation of the concen-
tration boundary layers (CBL) at both sides of this membrane, which can be treated as a pseudomembrane. The thicknesses of this 
layers, denoted by δl and δh, may be described by the following system of equations 
 
υ1δl4 – υ2δl – υ3 = 0 
κ1δh4 – κ2δh – κ3 = 0 

 
where 
 
υ1 = g (∂ρ/∂C){ζsDωmΔπ + ½Jv[Ch(1 – ζsDσm)– Cl(1 + ζsDσm)]}, 
κ1 = g (∂ρ/∂C){ζsDωmΔπ + ½Jv[Cl(1 – ζsDσm)– Ch(1 + ζsDσm)]}, 
υ2 = ½JvRClρlνlDl, υ3 = RClρlνlDl2, κ2 = ½JvRChρhνhDh, 
κ3 = RChρhνhDh2, Jv = ζsLLp(ΔP – ζsOσΔπ), 

 
g – gravitational acceleration, (∂ρ/∂C) – the variation of density with concentration; ζsL, ζsO, ζsD – polarisation parameters of layers; Lp, σm, 
ωm – parameters of membrane, ect. The nonlinear equations for thickness of concentration boundary layers can be used to numerical 
calculation in linear regime of the hydrodynamical stability. 

 


