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A B S T R AC T

The overall dialysis coeffi cient, which is the basic transport characteristic of a dialysis process, 
can easily be determined from experimental data obtained in a two-compartment dialysis cell. 
Here, the volume changes and the concentrations of component in both the compartments are 
recorded as functions of time. Generally, all these input quantities can be loaded with an exper-
imental error. The paper deals with the transformation of concentration and liquid volume 
errors into the fi nal results under the conditions of constant liquid volumes in both the com-
partments of the dialyzer. Using the generated precise experimental data, small random errors 
have been introduced into them and the effect of these errors upon the overall dialysis coeffi -
cient has been evaluated. The error analysis has proved that the unfavourable effect of the input 
quantities is dependent upon intensity of mass transfer. Moreover, in some cases the effect of 
the input quantities can be eliminated to some extent using reconciled experimental data.
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1. Introduction

In the study of mass transport through ion-exchange 
polymeric membranes a two-compartment mixed cell is 
mostly used [1–13]. The dialysis cells are constructed in 
such a way that either both the liquid volumes are equal 
[5,7,9–11,13] or the liquid volume in a receiver compart-
ment (VII) is less than that in a feed compartment (VI) 
[1,3,4,6,12]. A cell characterized by the VI/VII ratio less 
than 1 was also used [5]. The component fl uxes, the 
overall dialysis coeffi cient, the permeability of the mem-
brane and other transport characteristics are determined 
from dependences of the component concentration 
upon time and changes of volume. Generally, each of 
these input quantities can be loaded with an experimen-
tal error, so that it is very important to know the extent, 

into which the transport characteristics are affected by 
these errors.

The aim of this communication is to fi nd the effect of 
errors of the component concentrations and liquid vol-
umes in both the compartments upon the overall dialy-
sis coeffi cient. For that purpose, a method of numerical 
error analysis was suggested as from the chemical engi-
neering point of view it can be considered a useful tool 
enabling to reveal critical points in the determination of 
the overall dialysis coeffi cient.

2. Theory

Consider a two-compartment dialysis cell with 
the liquid volumes VI and VII (Fig. 1). Moreover, con-
sider the transport of only one component (A) through 
the membrane in the direction from compartment I to 
compartment II, i.e., >I II
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