Ammonia
A small chapter indeed!

How is ammonia manufactured?
Ammonia is manufactured through habor process. The raw materials for this process are:

1. Nitrogen, which can be obtained from fractional distillation of liquefied air.

2. Hydrogen, which can be obtained from cracking of oils.

3. Iron, used as catalyst

Description of habor process
Conditions required:

· 450⁰C—500⁰C of temperature

· 200—250 atmospheric pressure (Dangerous)

· Catalyst: Iron

Ammonia is manufactured by direct combination of nitrogen and hydrogen. Compressed nitrogen and hydrogen in the ratio 1:3 by volume are reacted together in a reactor packed with Iron and maintain that about 450⁰C and 200 atmospheric pressure. Under these condition the conversion to ammonia is 10%. The gaseous mixture in the reactor is cooled down and compressed, where by ammonia liquefies. The un-reacted gases are separated form the liquid ammonia and are re-used.
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Equilibrium in haber process:
N2 (g) + H2 (g)            2NH3 (g)           Enthalpy change = negative
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The synthesis by habor process is a reversible reaction in which forward reaction is exothermic. If temperature is increased, the rate of reaction increases but yield of ammonia would decrease. In practice the process is carried out at a temperature of about 500⁰C. This is an optimum temperature at which an appreciable rate of reaction is maintained but the yield is still small.
Forward reaction causes a decrease in volume of the reactants therefore, decreasing the rate of forward reaction, but high pressure will maintain the rate of reaction. In practice this process is carried out at 200—250 atmospheric pressure.

Displacement form ammonia form ammonium salts.

In acids bases and salts we have learnt that when an alkali reacts with ammonium salt it produces salt, water and ammonia. There fore to displace ammonia from ammonium salts add an alkali to the salt!
NH4NO3 + Ca (OH) 2 = Ca (NO3)2 + NH3 + H2O


STAY DETERMINED!
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Tip!


If reaction is exothermic increasing the temperature would decrease yield only and vice versa


If reaction is endothermic increasing temperature would increase yield only and vice versa.
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