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A B S T R AC T

Using a solution-diffusion mechanism, the rate of mass transport in pervaporation process 
was determined. A method to determine the parameters of the applied model, i.e., mass 
transport coeffi cients in the liquid and gas phase and partition coeffi cients on both sides 
of membrane surface was presented. Experiments were conducted in phenol-water and 
p-cresol-water system using a PDMS composite membrane (Pervatech, the Netherlands). 
Results of vacuum pervaporation were used to calculate mass transfer resistance in the liquid 
phase and the partition coeffi cient on the membrane surface. Experimental values obtained in 
vacuum pervaporation have shown that resistance in the liquid phase is in the range from 
10 to 40% of the total resistance and cannot be neglected. The experiments with a sweep gas 
pervaporation process allowed to determine mass transport resistance in the inert phase, 
which appeared to be a limiting parameter of the mass transport rate.
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1. Introduction

Pervaporation is one of the recently developed, 
still not fully explained and described membrane pro-
cesses. Its selectivity depends fi rst of all on the applied 
membrane. For this reason, most references dedicated 
to pervaporation deal with the membranes properties 
and selective mass transport through membranes [1–6]. 
The fi rst pervaporation membranes, dense by nature, 
were relatively thick (100–1000 µm) which implies high 
resistance of mass transport by diffusion. In such a case, 
resistance of other stages of interfacial mass transport 
was neglected. The permeate fl ux obtained using these 
membranes is small, and sometimes even very small.
A decrease of separating layer thickness which occurs 
in thin, composite pervaporation membranes remark-
ably increases the permeate fl ux [1,3,6]. In this case mass 

transport resistance in the membrane decreases to such 
a level that it stops being predominant and should not 
be identifi ed with total mass transport resistance.

In this paper, a solution-diffusion mechanism of the 
process was assumed and mass transport was described 
using a model, which is classical for chemical engineer-
ing, the resistances-in-series-model with the application 
of activity difference as a driving force of the process [7,8].

An argument for selecting this model is that for 
diluted solutions which will be discussed in the paper, 
mass transport in the pervaporation process proceeds 
according to the concentration (activity) gradient, 
and the effect caused by concentration polarization is 
negligible [9–13]. 

This results from the fact that in the pervaporation 
process, the membrane was selected in such a way as 
to show preferential transport of components relative 
to the solvent. In this case there is no concentration of 
these components at the membrane surface, which is 


