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PRODUCTION OF AMMONIA (NH3)
· Ammonia (NH3) is a gas at room temperature.

· It dissolves in water producing a weakly alkaline solution.
· It is made in very quantities and is used to then make several important chemicals, including nitrogen based fertilisers.
· The process by which ammonia is produced is called the Haber process.

· It is made by the reaction of nitrogen with hydrogen.

· Nitrogen comes from the ……………………….. .

· Hydrogen is made from the reaction of ……………….………  with …………………………

	N2(g)  +  3 H2(g)  ( 2 NH3(g)        
    Energy change  =  – 76 kJ/mol  
(( forward reaction is ………………………, i.e. gives out heat and gets hotter)

Conditions used:
Temperature  =  ……………………………….



Pressure  =  ……………………………………



Catalyst  =  …………………………………….


	The effect of temperature and pressure on the amount (yield) of ammonia formed
	     [image: image1.jpg]260°C

450°C_+

£50°C

\ |\

N

ANEEN
\\

T

o
~

8 8 2 8 & =2

pauLIO} BIUOWILLE JO %

200
Pressure/atmospheres

100






Reasons why these conditions are used:

Temperature
………………………………………………………………………………………...

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

Pressure
………………………………………………………………………………………...

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

Catalyst   
………………………………………………………………………………………...      

……………………………………………………………………………………………………………

· When the equilibrium mixture is cooled, the first gas to liquefy is ammonia.  To remove the ammonia from the mixture, the mixture is cooled and the liquefied ammonia removed.  The left over hydrogen and nitrogen is recycled. 

PRODUCTION OF AMMONIUM NITRATE (NH4NO3)
1 – Oxidation of ammonia to nitrogen monoxide
Equation:  ………………………………………………………………………………………………

Word equation:  ………………………..………………………………………………………………

Temperature:  ………………....     Catalyst: ………………………………………………………..

Reaction type:  …………………………………………………………………………………………

Speed:  ……….…………………………………………………………………………………………

Comments:  …………………………………………………………………………………………….

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………
2 – Oxidation of nitrogen monoxide to nitric acid
Equation:  ………………………………………………………………………………………………

Word equation:  ………………………..………………………………………………………………

Reaction type:  …………………………………………………………………………………………

Speed:  ……….…………………………………………………………………………………………

3 – Formation of ammonium nitrate
Equation:  ………………………………………………………………………………………………

Word equation:  ………………………..………………………………………………………………

Reaction type:  …………………………………………………………………………………………

Speed:  ……….…………………………………………………………………………………………

