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Lysimeter experiment – reducing heavy metal 
leaching of contaminated soils
Introduction

Alpine shooting ranges often contain old stop butts. These stop butts and the surround-ing 
soils are contaminated by the ammunition with antimony, lead and copper. If the soil is hea-
vily contaminated, it has to be fully removed, and cleaned or disposed of. This leads to high 
costs and is sometimes not even possible. To add an adsorber like VirosoilTM (VS) would be 
a welcoming, low-tech alternative. VS is capable of immobilizing heavy metals (HM) in the 
leachate, as was shown in a laboratory lysimeter experiment at UMTEC. The goal of the pro-
ject presented here was to examine the effect of VS under real conditions in a fi eld experiment. 

Treatment of the soil
The lysimeters in Horw (LU) already contained contaminated soils from shooting rang-

es (Losone, Chur) for several years, when this experiment was started. The set up was as 
follows: the soil of each lysimeter was removed down to a depth of about 45 cm (at 70 cm 
depth there was the sand drainage layer). In three steps 1’017 kg of VirosoilTM was mixed 
with the removed soil and placed back into the lysimeter basins. The fi nal concentration of 
VS in the soil was 97 kg VS/m3 soil. Two lysimeters (Chur 1, Losone 5) where treated as 
described above. In addition, two lysimeters (Chur 2, Losone 6) were used as comparision 
reference. In these two lysimeters the soil was mixed in the same way, but without addition 
of VS. The collected leachates were analyzed every 1-2 months.
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Figure 1; ammunition out of a contaminated soil 



 

Lysimeter Losone 

Results
The expected effect of immobilization of HM was not visible in the 
fi eld experiment. The leachates of the lysimeters with VS showed 
an increase of the HM concentrations in both soils Chur as well 
as Losone (red lines below). After a time of one year, the HM-
concentrations started to decrease, but were still higher compared 
to the reference lysimeter without VS (grey lines below).

For the soils tested here the treatment with VS was not suitable 
to immobilize HMs.
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fi gure 5;  heavy metal concentration Chur

fi gure 7;  conductivity Chur

fi gure 2; heavy metal concentration Losone

fi gure 3; DOC and Ca- concentration Losone

fi gure 4; conductivity Losone

fi gure 6;  heavy metal concentration Chur


