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Nitrification and 
Denitrification



Regulatory Drivers -

ÁWhy is it important?

ÁWhy do you need these permits?

ÁEnvironmental & Health Impacts

Nitrification



Sources of Nitrogen

ÁWhere does it come from?

ÁAtmosphere

ÁPlants

ÁArtificial fertilizers

ÁAnimal Waste

ÁHuman waste

ÁFood Processing

ÁDecomposition/Compost - forest land



Biological nitrogen fixation in which two moles of ammonia 
are produced for every mole of nitrogen gas is performed 
by prokaryotes using an enzyme, nitrogenase

Aerobic -

Cyanobacteria,

klebsiella,

Azotobactera

Anaerobic -

Purple sulfur bacteria

Clostridium

Desulfovibrio

Biological Nitrogen fixation

4 th abundant element in living things and a major 
component in proteins and nucleic acids



Nitrogen forms and transformations

ÁThe Nitrogen Cycle - Nitrogen is an essential nutrient for 
biological growth, normally comprising about 12 -14% of 
the mass of cell protein.

ÁIts availability to any particular type of organism depends 
on the chemical form in which it is present.



Nitrogen - fixing 
microorganisms

Reduced organic 
nitrogen

Plants

Animals

Animal excretory 
products

Microbial 
decomposition

Atmospheric

N2 Denitrification

NO3 
-

Nitrobacter

NO2 
-

Nitrosomonas

NH3

Basic Nitrogen Chemistry



The oxidation of ammonia, through nitrite, to nitrate 
by specific autotrophic bacterial populations 
(nitrifiers).

A natural process managed in wastewater treatment 
to remove ammonia from effluents; the process has 
specific operating requirements that must be 
understood to solve problems.

Nitrification



Some Terms

ÁNH4-N: ammonium -nitrogen

ÁNO2-N: nitrite -nitrogen

ÁNO3-N: nitrate -nitrogen

ÁTKN (Total Kjeldahl Nitrogen): the sum of 
organic -N and NH 4-N.

ÁAOX: ammonia oxidizing organisms

ÁNOX: nitrite -oxidizing organisms

ÁForms of nitrogen

ÁNH4
+ - ammonium

ÁNH3 - ammonia (free ammonia, unionized)



Regulatory Drivers

ÁIs there an ammonia permit?

ÁWhat type of permit ?

ÁAmmonia

ÁTotal nitrogen = all forms of nitrogen; ammonia, nitrite, 
nitrate, organic

Nitrification


