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1.  

1.1  

Rapid population growth strains available water resources. Residential and industrial wastewater treatment industry is 

under constant pressure to come up with efficient methods to handle large quantities of wastewater and to ensure its 

effective treatment before discharge and/or reuse. While certain technological details of raw sewage treatment may differ 

from plant to plant, the underlining water treatment principles are universal. Effective sewage treatment combines physical, 

chemical, and biological processes to remove pathogenic microorganisms and toxic wastes; to reduce organic contents; 

and to remove inorganic nutrients (nitrogen and phosphorous) that can cause eutrophication  the growth of algae that is 

toxic to humans and harmful to the environment. In recent years, automation of the wastewater treatment through real-

time process monitoring has been a key trend in residential and industrial wastewater treatment which is reflected in a 

growing need for real-time analytical equipment. In this manuscript, we present our recent efforts to develop real-time 

sensor for detection of nitrate, nitrite and ammonia that is expected to replace grab-sample analysis at WWTPs and enable 

enhanced levels of process control during the biological treatment of sewage. 
 

1.2  

Nitrogen in water and wastewater can be found in forms of ammonia, nitrite, nitrate and organic nitrogen. In raw 

wastewater, removal of ammonia is performed through nitrfication process that is driven by biological organisms that 

convert ammonia to nitrite, and ultimately to nitrate. This process is followed by the denitrification that converts nitrate 

into nitrogen gas, which is then released into the atmosphere (Figure 1 (a)). Both processes are facilitated in typical bio-

reactors at WWTPs though different types of microorganisms specific to each process.  
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