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Transport of Pb(II), Ca(II) and K(I) cations in a multimembrane hybrid 
system (MHS) as mediated by a new class of carriers (alkylsulfanyl derivatives of 
carboxylic acids) was investigated. Some topological indices were applied for 
description of the investigated substances, instead of physico-chemical 
characteristics. 

The multimembrane hybrid system was constructed as follows: two cation-
exchange membranes - Nafion-117 (Du Pont, USA) - were clamped in a triple 
compartment cell. The side compartments contained feed or strip solution while the 
middle one contained the flowing liquid membrane (FLM). The aqueous phases 
were stirred in order to minimize the thickness of diffusion layers. The organic 
phase was flowing between the cell and a pervaporation module. This module was 
added for continuous water removal from the organic phase. The liquid membrane 
was pumped by a Teflon-made piston pump with the pumping velocity of 150 
cm3/min. The Nafion-117 membrane was also used as the pervaporation membrane, 
because of its high mechanical and chemical resistance and good hydrophilic 
properties. Total working area of the membranes clamped between the 
compartments was 28.26 cm2 each, and the area of PV membrane was 20.91 cm2. 

The metal concentration was determined as a function of time by taking 
0.4 cm3 samples at periodic intervals from the feed and strip phase (atomic 
absorption spectroscopy method, AAS, SpectrAA-20, Varian Inc.). 

Maximum stripping fluxes of Pb(II) cations (Jmax) were correlated with 
selected topological indices. The best determination coefficients were observed 
when applying multiple linear regression (Eq.l) or simple linear regression, (Eq.2) 
according to the following relationships: 

Jmax = 1.16(±0.07) • 10 10 + 1.86(±0.11) • 10 10 -TI(1) + 
+ 1.13(±0.19) -10 n -TI(2)

 ( 1 ) 

R2 =0.9803 F = 149.51 SD = 1.3-10"12 

Jmax =-1.02(±0.17)-10 10 + 1.82(±0.27)-10~10 -TI(1) (2) 
r2 =0.8619 F = 43.69 SD = 3.3-10"12 

In Eq.(l) and (2) TFj) denotes Geary autocorrelation - lagl/weighted by atomic 
Sanderson electronegativities topological index and TI(2) denotes Geary 
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autocorrelation - lag5/weighted by atomic Sanderson electronegativities topological 
index. The results of calculations and chemometric analysis of experimental data 
indicate that the application of Eq. (1) and (2) allows reasonable prediction of 
transport properties of newly synthesized carriers (basing on their chemical structure 
only). 
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