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Abstract

The separation of fines and the disposal of used bentonite suspensions are important eco-
nomic and ecological factors in hydroshield tunnelling and the construction of diaphragm
walls. To support the separation process of the slurry and to reduce separation time and
costs, chemicals like metal salts and polymers are added to the slurry prior to its treatment
in a chamber filter press or a centrifuge. However, most of those chemicals are classified as
water hazardous substances. If they are not dosed correctly, they end up not only in the
dewatered fines but also in the separated water that needs to be disposed. Moreover, addi-
tion of polymer solutions to the suspension increases water consumption on the construction
site and the total volume of the suspension to be treated.

The thesis presents an alternative support method for fine separation processes by means
of electrocoagulation. This electrochemical process causes coagulation and destabilisation
of the suspension by applying an electrical current. It has a similar effect on the subsequent
fine separation as the addition of chemicals, but offers the advantage that no water hazard-
ous substances are required and the water consumption on the construction site decreases.

In order to determine the extent to which electrocoagulation can support the separation of
used slurries, a standard for a used suspension was defined, which was subjected to para-
metric studies. First studies were performed with laboratory-size electrocoagulation cells
which had a volume of 2 to 4 |. Based on the results, the technology was scaled up to a mid-
scale cell with a volume of 320 I. This equipment, together with a laboratory chamber filter
press, enabled a practice-oriented investigation of the influence of the electrocoagulation
treatment on the separation of fines. The results were validated with a used suspension from
a tunnelling construction site.

The studies have shown that electrocoagulation could reduce the required filter press ca-
pacity by up to 20 % and could save at least 0.2 m® water per 1 m* of used slurry.

An ecological comparison between electrocoagulation and conventional conditioning
showed that the electrocoagulation is ecologically beneficial. An economical comparison
has shown for electricity prices in Germany that the costs were in the same order of magni-
tude. However, it is important to note that the operational cost of EC depends to a great
extent on electricity price at the site, which differs significantly between countries. Therefore,
electrocoagulation could be more economically beneficial in countries with lower electricity
prices than Germany.

The thesis includes design recommendations for a real-scale prototype as well as ideas for
further research. The experimental procedure and analysis developed in this thesis allow
the investigation of any given used suspension. The next steps should be the investigation
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of further used suspensions from construction sites and determining the electricity consump-
tion during electrocoagulation depending on the used suspension properties.
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