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A B S T R AC T

Electrochemical characteristic parameters such as diffusional permeability, ion transport 
number, fi xed charge concentration and electrical resistance for a regenerated cellulose/poly-
propylene-supported membrane (RC/PP sample) in contact with NaCl solutions at different 
concentrations were determined. The effect of the polypropylene support on mass and charge 
transport was estimated by comparing results obtained for both opposite fl uxes and differ-
ences seem to be related to the stagnant solution layer embedded in the polypropylene support, 
which could mask membrane properties. Moreover, effective membrane thickness (RC-layer 
thickness) must be estimated to determine intensive membrane parameters (salt and ions dif-
fusion coeffi cients or conductivity). Good agreement for ion diffusion coeffi cient values was 
obtained by comparing results obtained from different types of measurements (combination of 
membrane potential-salt diffusion and impedance spectroscopy, respectively).
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1. Introduction

Membrane hydrodynamic and diffusional perme-
abilities, (Lp and Ps, respectively) are the two parameters 
commonly indicated for description of transport across
membranes, since they represent the volume-fl ow/pres-
sure-gradient ratio (Lp= Jv/ΔP) and the solute-fl ow/
concentration-gradient ratio (Ps = Js/ΔC). However, Lp 
and Ps are not intensive or membrane material charac-
teristic parameters since they depend on the membrane 
geometry (pore radius/porosity and thickness) and 
structure. Particularly, diffusivity or salt diffusion coef-
fi cient (Ds) can be estimated from Ps values if membrane 
thickness and porosity/partition coeffi cient are known 
(for porous/dense membranes) [1]. Moreover, when 
transport of electrolyte solutions and/or charged par-

ticles are involved, membrane fi xed charge concentra-
tion (Xf) and ion transport numbers (ti = Ii/IT) as well as 
other electrochemical characteristic parameters such as 
ionic diffusion coeffi cient (Di), mobility (ui) and mem-
brane conductivity (lm) are also of interest since they 
give information on the membrane-solution electrical 
interactions [2]. Membrane thickness is a basic factor for 
determination of these latter parameters, but it can not 
be obtained from direct measurements for supported 
membranes as is usually the structure of ultrafi ltration 
membranes. It is commonly assumed that the support 
does not affect membrane performance, which may be 
a valid hypothesis for fi ltration processes [3], but its 
contribution in the case of diffusive and electrochemical 
characterization should not be undoubtedly neglected 
due to, among other reasons, the unstirred solution 
layer fi lling the support, which might cause a certain 
concentration profi le (stagnant layer) and to have a 
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