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Wastewater Treatment Plants: Nitrogen Removal
Simultaneous analysis of Ammonia, Nitrate and Nitrite

The importance of nutrient removal in the form of nitrogen and phosphorus in industrial and municipal wastewater has 

increased significantly over the past decade to minimize water pollution and avoid eutrophication of water bodies. Nitrogen 

present in wastewater as mostly organic nitrogen, ammonium/ammonia and nitrate must be treated to meet stringent effluent 

requirements imposed by legislation. Biological nutrient removal processes (BNR) are in place at modern wastewater treatment 

plants to treat the nitrogen compounds and involves optimal nitrification and denitrification process steps. In the aeration 

basin, nitrification takes place where ammonium is oxidized to nitrate via nitrite using oxygen and different species of nitrifiers 

(bacteria). During subsequent denitrification, the nitrate is further converted to nitrogen gas in the absence of oxygen, creating 

an anoxic phase and using a specialized heterotrophic bacteria. The N
2
 formed is harmlessly released into the atmosphere. It is 

therefore very important to measure the ammonia, nitrate and nitrite concentrations continuously throughout both stages to 

ensure complete nitrogen oxidation and nitrogen gas conversion.

An increase in ammonia and nitrite levels in the effluent will indicate an insufficient aeration step or that a change in toxicity 

or pH is disturbing the nitrifier population. On the other hand, an increase of nitrate in the effluent would indicate that the 

anoxic zone is not developing or the BOD food source in the effluent is lower than usual. Robust self-cleaning online process 

analyzers are the only reliable measurement solution for industrial, sewage and municipal wastewater applications with high 

concentrations of solids and bacteria. We can provide a multi-parameter Process Analyzer for the simultaneous analysis of 

ammonia, nitrate and nitrite over a wide concentration range covering all influent and effluent requirements. Online monitoring 

of nitrogen compounds guarantees high nutrient treatment efficiency and low operating and energy costs.

An online nitrogen compound measurement provides real time information to optimize and control each nitrogen removal process.
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Industrial plant for sewage treatment

Application: NH
3
, NO

3
- and NO

2
- are analyzed simultaneously using a drift-free colorimetric measurement. 

Typical Range: Influent: NH
3
: 0–6000 mg/L, NO

3
-: 140–1400 mg/L, NO

2
-: 160–320 mg/L

Effluent: NH
3
: 0–60 mg/L, NO

3
-: 0–88 mg/L, NO

2
-: 0–16 mg/L

Remarks: Other parameters like COD, Free & Total phosphate, Total nitrogen, pH, heavy metals, chlorine and many more 

parameters can be measured. The analyzers are especially suited for new technologies like ANAMMOX®, 

SHARON®, InNitri®, Babe® and Nereda®. 
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