
 

Application field
Passive samplers work without elec-
tricity or technological equipment. The 
exposure on the monitoring site is very 
easy and can be executed by any short-
ly trained person without technological 
background. Thanks to the analyses 
that are performed in a Swiss quality 
analytical laboratory, the correctness of 
the results is guaranteed.

Passive samplers can particularly be 
used in the following cases:

Wastewater treatment plants
•  Monitoring of the phosphate concen-
tration in the influent and effluent was-
tewater
•  Identification of discharging facilities 
with high concentrations

Waste sites
Monitoring of the phosphate and arsenic 
concentration in the leakage water.

Rivers and lakes
Monitoring of the phosphate concen-
tration on the different levels of water 
depths or at different sites in rivers, eg. 
before and after a discharging wastewa-
ter treatment plant

In addition to the passive sampler for 
phosphate different further passive sam-
plers shall be developed at UMTEC. 
The following water pollutants will be 
focused on: Arsenic, copper, chrome, 
lead, mercury, nitrate and nitrite.
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Passive Samplers for the Measurement of Phos-
phate Contamination in Wastewater
A passive sampler for phosphate has been developed by UMTEC, to allow measuring 
phosphate contaminations of wastewater drains, seepage water or waterbodies up to a 
period of three weeks (fig. 1). The influences of temperature, flow rate of the water as well 
as changing phosphate concentrations were investigated in the laboratory. Subsequently the 
robustness of the passive samplers was investigated in real applications within a sewage 
water treatment plant, two waste sites and a river.

 
 
 
 
 
 
 
 

 

The phosphate concentrations determined by passive samplers laid in a range of +/- 10 % 
of the independently determined reference values. The developed passive samplers thus 
meet the requirements of a reliable controlling device. An extensive validation of the results 
reported here will be executed within a large field study.

Passive samplers are exposed in a wastewater stream for a certain time. During this time, 
the passive samplers accumulate one or several selected pollutants from the water. After 
the exposure, the passive samplers are analyzed in a laboratory. The accumulated amount 
of pollutant is used to calculate the average contamination values of the water.

PASSIVE SAMPLER 

Fig. 1: Schematic representation of the passive sampler
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The measurements of phosphate concentra-
tions performed by means of passive samp-
lers that were exposed in the laboratory test 
equipment or in river water without particu-
late phosphate compounds corresponded 
to the average phosphate concentrations 
of the respective waters. The accumulation 
of phosphate was linear up to a time of 3 
weeks (fig. 2).

 
When phosphate concentrations varied over 
the exposure time the passive samplers 
accumulated an average concentration of 
phosphate. With the conditions illustrated in 
fig. 3 (average phosphate concentration over 
15 days: 3.03 mg/l) an average phosphate 
concentration of 2.92 mg/l was determined 
with a triplicate measurement (individual re-
sults of the three passive samplers: 2.82, 
2.89, 3.04 mg/l). Even concentration peaks 
of 1 hour were recorded correctly by the 
passive samplers (not illustrated).

 
 
The laboratory experiments showed that the 
water temperature has no significant influ-
ence on the uptake of phosphate in the ran-
ge of 4 – 26 °C (39 – 79 °F). A comparison 
of the phosphate concentrations measured 
by means of passiv samplers with empirical 
values in the seapage water of the landfil 
Tämbrig showed a good conformity (fig. 4).

Results

Fig. 3: Development of the phosphate concentration during the laboratory experiment

Fig. 2: Linear accumulation of passive sampler for a period of up to 3 weeks exposure time

Fig. 4: P-concentrations in leakage water of the landfil Tämbrig (before and after treatment)


