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Groundwater is an important drinking-water resource and
deserves a high level of protection. Contamination may origi-
nate from various sources such as agriculture, households, in-
dustry, and traffic, and knowledge on the relative contribution of
these sources is necessary to take efficient protection measures.

In search of a ‘perfect chemical marker’ of domestic waste-
water from households in groundwater, we examined artificial
sweeteners as they are consumed in considerable quantities with
food and beverages. Some sweeteners pass through the human
metabolism largely unaffected and thus reach the environment
associated with domestic wastewater. One of these sweeteners,
the sulfoamide acesulfame, was found ubiquitously in wastewa-
ter, surface waters, and groundwater from Switzerland.

0 Chemical structure of the
artificial sweetener acesulfame.
The compound is negatively
charged at environmental pH
| T values and thus very mobile.
S

Concentrations of acesulfame in wastewater ranged from 12
to 46 ug/L. The compound was not eliminated in wastewater
treatment plants. Consequently, acesulfame was also detected
in most surface waters, where concentrations correlated nicely
with the actual wastewater burden. Furthermore, acesulfame
was detected in 65% of the investigated groundwater samples.
Thereby, the highest concentrations (up to 4.7 ug/L) were ob-
served in areas where significant infiltration of river water with
a high wastewater burden occurs. At certain pumping stations,
our data suggest that up to 20% of the water indirectly stems
from domestic wastewater. For drinking water production,
groundwater is often not further purified in Switzerland, and
acesulfame was thus also found in several tap water samples (up
to 2.6 ug/L). However, acesulfame is susceptible to ozonation
(elimination, = 85-95%).

The sweetener is analyzed using a C ; reversed phase column
and a triple quadrupole mass spectrometer operated in multiple
reaction monitoring mode. As no off-line preconcentration step
is necessary, results are obtained within 1 h or less.

Acesulfame thus meets all criteria for a ‘perfect’ marker
of domestic wastewater in groundwater. It is source-specific,
reflects contamination in a quantitative sense, and is ame-
nable to rapid and sensitive analysis by liquid chromatog-
raphy-tandem mass spectrometry. Given the currently
achieved detection limit of =0.01 ug/L, it is possible to trace
the presence of =0.05% wastewater in natural waters. Fi-
nally, acesulfame is sufficiently persistent and hydrophilic
to reach groundwater.
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