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Micropollutants

The Institute of Environmental and
Process Engineering (UMTEC) is divided into four departments: Raw Materials and Process Engineering, Waste and Resource Efficiency, Water and
Wastewater Treatment, and Odor Management. Approximately 20 scientists
and engineers from the fields of mechanical, process, environmental, and
geoscience engineering conduct applied research and innovative projects.

Background
«Micropollutants» is a collective term for trace organic substances or heavy metals that are
present in very low concentrations (billionths to millionths of a gram per liter) in the waters.
Even in such low concentrations, micropollutants can adversely affect aquatic life or affect the
drinking water resource. In Switzerland, about 30 000 of these substances are in countless
products in daily use. After the application of products such as pharmaceuticals, personal
care products, X-ray contrast agents, detergents and plant and material protection products
(e.g. wood preservatives or facade coatings) they get into the water. Especially durable
materials that are used in large quantities can be problematic for water. The substances
may be dissolved or bound to suspended solids, entering waterbodies1.
The current wastewater treatment systems are not designed for the removal of organic
micropollutants. According to current knowledge, treatment with ozonation or activated
carbon powder due to their broad-spectrum activity and the feasibility for the removal of
micropollutants from municipal wastewater are suitable. However, there is no experience in
Switzerland with long-term trials and only a few large technical studies have been executed.
In the context of a common application-oriented research and development project (AR&D),
the direct addition of activated carbon powder is tested in a biological treatment plant for
removal of micropollutants in the sewage treatment system in Wetzikon in a large trial.

In the Department of Water and Wastewater Treatment we develop applied solutions for wastewater treatment by means of process analyses,
testing procedures and material flow
analyses. We look back on a longstanding experience working on projects for
industrial partners, environmental institutions and authorities.
Our team currently consists of 7 engineers, a majority of whom have graduated from HSR (University of Applied
Sciences Rapperswil) and ETH (Swiss
Federal Institute of Technology Zurich).
They are supported by interns and students.
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1 Bundesamt für Umwelt BAFU. Was sind Mikroverunreinigungen. Thema Gewässerschutz. [Online] BAFU, 11.
März 2011. [Zitat vom: 18. September 2012.] http://www.bafu.admin.ch/gewaesserschutz/03716/11215/index.
html?lang=de.
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PROJECT EXAMPLE MICROPOLLUTANTS

Fig. 1: Activated carbon powder has a high
surface area, adsorbing the micropollutants.

Fig. 2: Direct dosing of activated carbon
powder into the biology with downstream
Dynasandfilter.

Activated Carbon
With the use of activated carbon powder a broad spectrum of micropollutants and their effects
can be largely removed from municipal wastewater. For granular activated carbon there
are only a few experiences for the removal of micropollutants available. While the granular
activated carbon has a particle size in the range of a few millimeters, the activated carbon
powder is finely ground with particle sizes in the range of a few micrometers. Experiments
show that both granular activated carbon and an activated carbon powder step can be well
integrated with the WWTP operation. However, while there are only a few experiences for
the removal of micropollutants with granular activated carbon, various attempts of Zwickenpflug et al, Boehler et al. and Margot et al. have shown that with activated carbon powder,
a wide spectrum of pollutants can be largely removed from municipal wastewater. For the
adsorption on activated carbon powder trace pollutants present in the wastewater are bound
to the activated carbon and removed with the activated carbon from the waste stream (Fig
2). The disadvantage of this method is the high space requirement.

Project Idea
This disadvantage can be eliminated by adding the activated carbon directly in an existing
biological treatment step of the wastewater treatment plant. The downstream Dynasandfilter ensures that no activated carbon powder enters the receiving water (Fig. 2). This idea
is now being implemented for the first time in a large-scale experiment on the wastewater
treatment plant Flos in Wetzikon. The following questions should be clarified with the trial:
■■ What operating conditions are needed to ensure the required removal of micropollutants
in a WWTP with a direct addition of activated carbon powder to the activated sludge step
and a downstream Dynasandfilter?
■■ How big is the positive influence of direct dosing of activated carbon powder to the biological step on the settling velocity of the activated sludge? Does it compensate the increase of sludge production?
■■ What effect has the increase of the amount of treated wastewater during rain events on
the elimination of micropollutants with activated carbon?
■■ How can the retention of activated carbon powder by the filter be monitored during operation?

In the interest of public
The above questions are not only of interest for the WWTP Flos in Wetzikon, but also for
other wastewater treatment plant operators and planning engineers. The implementation of
a direct addition of activated carbon into an existing activated sludge filtration system is an
engineering task, which will occur in Switzerland for many wastewater treatment plants. To
know this system`s boundary conditions and limitations is important for the implementation
of the elimination of organic micropollutants (Fig. 3).

Fig. 3: In Switzerland the origin of micropollutants is located in countless products of
daily use.
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