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Abstract 

As far as the reduction of the environmental impact of production processes is concerned, the management of
liquid wastes of high salinity remains a key point. In this paper, the possibility to use electrodialysis for the
improvement of the management of such problematic liquid wastes is investigated. The ED experiments are
carried out to investigate the influence of the operating parameters on the ED performances, i.e. on the variation
of the organic loss factor versus the demineralisation factor. It is demonstrated that the demineralisation can
be accompanied by a change in the mineral composition, i.e. an increase of the sulphate to chloride ratio. A
concentration limit is pointed out. Then, the influence of the salt composition on the biological degradation is
investigated. 
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1. Introduction

With respect to the environmental processes
impact, the management of salt effluents, pro-
duced by chemical, pharmaceutical, food, textile
industries, has a crucial importance. It is
known that such liquid wastes, which contain

variable concentrations of organics and minerals
compounds, are very difficult to treat. Indeed,
high salt concentrations in wastewater reduce the
performance of biological treatment processes.
For instance, micro-organisms inhibition during
the oxidation stage or problem in the flocculation
stage are favoured by the presence of mineral [1].
In this work, a combined process, including
electrodialysis before the biological step, is*Corresponding author.

Presented at EUROMEMBRANE 2006, 24–28 September 2006, Giardini Naxos, Italy.

0011-9164/06/
doi:10.1016/j.desal.2006.03.020



investigated. The experimental study is carried
out with synthetic wastes, containing acetic acid
and different mineral salts. The performances of
the ED step are first studied. Then, the influence
of the salt composition on the biological degra-
dation is investigated. 

2. Results and discussion

The performances of the electrodialysis
process, i.e. the demineralisation factor and the
organic matter yield, are first studied [2]. Indeed,
the purpose is to extract the mineral compounds
of the effluent in order to reach a concentration
compatible with the biological step. On the other
hand, since the organic matter has to be treated,
it is necessary to minimise the loss during the
ED step. 

For neutral compounds, like acetic acid in
the present case, the mass transfer is only due to
diffusion while for charged species, i.e. salt, the
transfer results from the combination of diffusion
and migration. In this latter case, migration is
generally predominant over diffusion. As a result,
the link between the salt concentration and the
organic matter yield is controlled by the con-
tributions of these transfer phenomena. The
influence of the process parameters, like the
current and the effluent composition for instance,
is investigated. 

An example of result, providing the organic
matter loss factor versus the demineralisation
factor, is shown in Fig. 1. One can observe that
the organic matter loss, fixed by the diffusion of
acetic acid through the membranes, depends on the
salt nature [3]. Diffusion is more important with
sodium sulphate than with sodium chloride. 

On the other hand, the influence of the salt
content on the biological degradation of the
organic matter was studied. Indeed, whilst dif-
ferent works were published on this subject, the
salt concentration limit, above which the perfor-
mances of the oxidation are hindered, was not
properly identified [4]. 

Experiments were thus carried out to study
the organic matter degradation in presence of
salt through biodegradability tests. 

Fig. 2 shows the micro-organisms growth
factor versus salt concentration, for two different
effluents, containing acetic acid and sodium
chloride or sodium sulphate. 

One can remark that for each effluent, the
micro-organisms growth remains constant for
salt concentration lower than about 0.25 eq.L–1.
For higher concentrations, it starts to decrease.
This decrease is also more pronounced with
NaCl than with Na2SO4. 

18

16

14

12

10

8

6

4

2

0
0 10 20 30 40 50 60 70 80 90 100

Demineralisation factor (%)

O
rg

an
ic

 m
at

te
r 

lo
ss

 f
ac

to
r 

(%
) [Na2SO4] = 0.33 M

[NaCl] = 0.86 M

Fig. 1. OM loss factor versus demineralisation factor,
[CH3COOH] = 1.3 M, [NaCl] = 0.86 M, [Na2SO4] =
0.33 M.
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Fig. 2. Micro-organism growth factor versus salt
concentration.



3. Conclusions

Experiments were carried out with synthetic
wastes containing acetic acid and various salt
contents in order to study the two steps of the
process considered for the treatment of salted
liquid wastes. 

The operating curves, i.e. the relationship
between the organic matter loss and the deminer-
alisation factor, were determined for different
operating parameters and various waste salt con-
tent, considering the transfer phenomena involved
in ED. 

It was also demonstrated that the presence of
salt influences the biological degradation. A salt
concentration limit, about 0.25 eq.L–1, was pointed
out for the case investigated. 

The performances of the combined process
should be now further investigated. 
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