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Pilot test of Ammonium Instran in WWTPs
Nitrogen in WWTP

Nitrogen and phosphorus are two of the main causes of water eutrophication. In order to avoid uncontrolled algae
proliferation, European legislation establishes maximum discharge limits for nitrogen and phosphorus components
at the outlet of a municipal wastewater treatment plant. Plants are therefore obliged to control and eliminate these
compounds.

According to Royal Decree 509/1996, the maximum limits for nitrogen are 10 mg/L N for plants with more than
100,000 population-equivalents (h-e) and 15 mg/L N for plants with less than 100,000 h-e. For phosphorus, for the
former, the maximum limitis 1 mg/L P while for the latter itis 2 mg/L.

In the case of nitrogen, it is mainly present as ammonium - ammonia. For its elimination, plants carry out a process
of nitrification and denitrification. In the first process, ammonia is converted to nitrate, thanks to, among other
things, the injection of oxygen. In the second process, nitrate is converted to nitrogen gas, which is removed.
However, the oxygen injection process, known as aeration, is the most costly process in a wastewater treatment
plant due to the energy cost of the process. Therefore, by controlling the amount of ammonium at the outlet, the
aeration process can be controlled efficiently and operating costs can be reduced.

Demo at the Barcelona Metropolitan Area WWTP

Between October and November 2024, an ammonium Instran was installed in a wastewater treatment plant in the
Metropolitan Area of Barcelona for a pilot test lasting approximately 30 days in order to control the ammonium
content at the plant outlet. This treatment plant has instrumentation to determine the ammonium content in each
of its aeration tanks, but the flow that leaves each of them is collected at a common point, prior to discharge to the
outside. Itis at this location that the analyser was installed. In order to perform the validation efficiently, the plant
technicians took the same sample measured by the analyser once or twice a day and analysed it in the laboratory.

Ammonium Instran

The ammonium Instran uses an ion-selective electrode to measure the concentration of
ammonia in the sample. However, the technique used, known as known addition,
shows multiple advantages over other techniques: using an electrode instead of a
colorimetric method avoids interferences due to turbidity of the water, as well as the
presence of suspended solids or particles. However, the use of the aforementioned
technique also makes it possible to correct for the drift of the electrodes and the
changing matrix of the sample for each analysis. In order to develop this analysis
methodology correctly, a very precise dosing system is essential. That is why Instran,
instead of using peristaltic pumps, doses through a syringe, which, controlled by a
stepper motor, allows high precision and doses of up to 15 uL. In addition, it consumes
only 0.5 mL of reagent per analysis, significantly reducing the cost of operation. The
special materials used for each component extend the lifetime of the components,
even in the worst sample conditions, significantly reducing maintenance costs. And the
configurable cleaning system allows the analyser to be adapted to each type of sample.
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Results
Before showing the results, it is interesting to show how the analyser can be adapted to any sample through the

cleaning configuration. Image a) shows a schematic of the measuring chamber after manual cleaning. Due to the
hardness of the sample, which is rich in carbonates, and the use of soda hydroxide as a reagent, carbonates
gradually precipitate and accumulate on the walls of the measuring cell and the electrode (picture b). This layer
formed is not washed off with water due to its insolubility. As more analyses are performed, this layer increases until
it forms a considerable layer around all the components (image c),
preventing the magnet from stirring properly, as it is clogged, and
preventing the ammonia from passing through the electrode
membrane, as it is covered with this whitish layer. However, by
adjusting the frequency of cleaning and using the appropriate
cleaning solution, this formed powder is easily removed, returning
to image a).
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The results obtained during the test period of the analyser, running continuously every 15 minutes, are shown below.

Prior to correctly programming the cleanings, as
- esults at e j:: :’f'm'“"a T we did not know the characteristics of the

B sample, the laboratory measurements were

' very different from those of the analyser, with an
®© average deviation of 13% and up to 4
measurements with a deviation of around 20%

(marked in red in the image).
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However, as shown below, once the cleanings were adjusted to the appropriate frequency, the comparative results
were much better, with an average deviation of 5.33% for 18 comparative measurements. It is worth noting that
the comparison is very positive considering that the laboratory uses a completely different technique such as

colorimetric kits.
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Results at WWTP in Barcelona
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Resultados después de configurar las limpiezas correctamente
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