
 

The Institute of Environmental and 
Process Engineering (UMTEC) is di-
vided into four departments: Raw Ma-
terials and Process Engineering, Was-
te and Resource Effi ciency, Water and 
Wastewater Treatment, and Odor Ma-
nagement. Approximately 15 scientists 
and engineers from the fi elds of me-
chanical, process, environmental, and 
geoscience engineering conduct ap-
plied research and innovative projects. 

At the Department of Raw Materials 
and Process Engineering we focus 
on the mechanical processing of pri-
mary and secondary raw materials. 
With our uniquely equipped processing 
laboratory we are able to develop inno-
vative processes for the separation of 
solid materials and phase separation. 
UMTEC  is Switzerland’s most well 
known university institute active in the 
fi eld of  waste recycling. We have a so-
lid track record working on projects car-
ried out  for industrial partners and en-
vironmental institutions. Numerous 
patents attest our innovative potential. 

Our team currently consists of 6 engi-
neers, a majority of whom have gradu-
ated from HSR (University of Applied 
Sciences Rapperswil) and ETH (Swiss 
Federal Institute of Technology Zurich). 
They  are supported by interns and stu-
dents.

www.umtec.ch / www.hsr.ch

Department of Raw Materials and Process 
Engineering

Ready for Innovation?
 ■ Are you planning a processing plant for primary- or secondary raw materials? 
 ■ Are you interested in optimizing an existing production plant? 
 ■ Are you considering outsourcing R&D activities? 
 ■ Would you like to benefi t not only from the vast know-how of our group but also  from 

state funding (for example by the Innosuisse)?

Get in touch – we look forward to hearing from you!

Our Core-Expertise
 ■ Extraction of rare elements, in particular gold and neodymium, from e-waste
 ■ Recovery of metals from waste incineration residues
 ■ Development of innovative machines and processes for the separation of bulk solids
 ■ Studies on cleaner production of metals from ores and wastes

At your Service
 ■ Prof. Dr. Rainer Bunge, Head of Department, rainer.bunge@hsr.ch
 ■ Thomas Pohl, MSc ETH Environmental Engineering, thomas.pohl@hsr.ch
 ■ Patrick Eicher, MSc ZFH in Energy and Environmental Engineering, patrick.eicher@hsr.
 ■ Andreas Gauer, MSc ETH in Environmental Sciences, andreas.gauer@hsr.ch
 ■ Marco Kaiser, BSc FHO Energy and Environmental Engineering, marco.kaiser@hsr.ch
 ■ Ariane Stäubli, MSc ETH Environmental Engineering, ariane.staeubli@hsr.ch
 ■ Walter Camenisch, Technical Assistant, walter.camenisch@hsr.ch
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INNOVATIVE RECYCLING PROCESSES WE HAVE DEVELOPED

Gravel Sludge processed into Building Material
In gravel plants, particles smaller than 0.063 mm are separated 
and discarded as “gravel sludge”. Both, from an ecological and 
an economical point of view, it would be highly desirable to fi nd 
some use for this sludge. It is well known that, after solidifi cation 
with cement, gravel sludge can be transformed into a building 
material (“earth-concrete”), While this is technically possible, it is 
not economically feasible due to the considerable cost for cement. 
In the course of numerous experiments, UMTEC discovered that 
up to 50% of the cement employed as a binder for gravel sludge, 
can be substituted with a binding agent that is based on wood ash. 
This can be done without any detrimental effects to the relevant 
properties of the solidifi ed fi nal product. Wood ash is a waste that 
previously needed to be landfi lled at considerable cost. It can now 
be used as a cement-substitute which is not only economically 
advantageous but also saves considerable amounts of CO2. 

Extraction of  Dioxins from Municipal Solid Waste Incinera-
tion Plant Fly Ash 
In some plants in Switzerland, heavy metals such as zinc, lead 
and copper are removed from MWI fl y ash by means of “acid 
scrubbing”. However, after this process the fl y ash still contains 
organic contaminants, in particular dioxins.  

At the core of our exDIOX-Process is the froth-fl otation of fl y 
ash. In this process, the hydrophobic soot particles, that are 
carriers for the dioxins contained in the fl y ash, are fl oated from 
the ash. This dioxin bearing concentrate is recycled into the inci-
neration process, where the dioxins are destroyed. The residual 
ash, which is now depleted in heavy metals and dioxins, can be 
safely landfi lled. 

Recycling of Metals from MWI Bottom Ash 
Despite separate collection, a large amount of metals is still lost 
into our household trash. Since in Switzerland all trash is being 
incinerated, the metals present in the trash ultimately end up in 
the incineration residues. At UMTEC, a method has been deve-
loped to determine the amount of potentially extractable metals 
in such ashes. 

Our method is based on the principle of «selective» crushing. 
It exploits the fact that mineral ash components are brittle. After 
crushing in a roller mill, the mineral ash components are pulve-
rized. However, metal particles, when processed through a roller 
mill, only undergo some deformation but no breakage. They can 
therefore be recovered from the crushed product by screening. 

This “UMTEC-method” is now considered standard practice for 
determining the metal content in incineration slag, also beyond 
Swiss borders. 

Lead Recovery from Shooting Ranges using Sensor 
Technology
Approximately 10’000 tons of lead are contained in the soil from 
Swiss shooting ranges. The contaminated soil from these locaci-
ons could be effi ciently treated by soil washing which is, however, 
very expensive. 

UMTEC employs dry processing of such soils using sensor-
based sorting technology for extracting  the bullet-fragments. Our 
experiments showed that by using this method, approximately 
60% of the lead in typical Swiss shooting ranges could be easily 
recovered as a concentrate ready for sale to lead smelters.
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Fig. 2: Dioxin-Concentrate (left) and «clean» fl y ash (right).

Fig. 3: Encapsulated metal particles (left) and metal particles separated from 
bottom ash after selective crushing (right).

Fig.4: Our Sensor-Sorter (left) and fragments of lead projectiles (right).

Fig. 1: Testing for compressive strength in the laboratory (left) and in the fi eld 
(right).
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