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Nitrogen’s triplebond
• Although the majority of the air we  

breathe is N2, most of the nitrogen  
in the atmosphere is unavailable  
for use byorganisms.

• This is because the strong triple  
bond between the N atoms in N2 
molecules makes it relativelyinert 
(like a noblegas).























































































Nitrogenase Enzyme
Reactions

are produced from one• Two molecules of ammonia  

molecule of nitrogengas.

• The reaction requires 16 molecules of ATP and a supply of

electrons and protons (H ions) plus the enzyme

nitrogenase.

• Nitrogenase consists of two proteins, an iron protein and a

molybdenum-iron protein. The reaction occurs while N2 is

bound to the nitogenase enzyme complex.



• The Fe protein is first reduced by electrons donated by

ferredoxin.

• Then the reduced Fe protein binds ATP and reduces the

molybdenum-iron protein, which donates electrons to N2,

producing HN=NH.

• In two further cycles of this process (each requiring

electrons donated by ferredoxin) HN=NH is reduced to H2N-

NH2, and this in turn is reduced to 2 NH3.

• Depending on the type of microorganism, the reduced

ferredoxin which supplies electrons for this process in

generated by photosynthesis, respiration orfermentation.




























