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Fertilizers

	DEFINITIONS:

	Eutrophication
	Is the process wherein the ecosystem e.g. a river, is enriched with inorganic plant nutrients, especially phosphorus and nitrogen that leads to excessive vegetation.


NUTRIENTS:
	Macro nutrients
	Non-mineral
	Necessary
	C, H, O

	
	Mineral
	Primary nutrients
	N, P, K

	
	Mineral
	Secondary nutrients
	Ca, Mg, S

	Micro nutrients
	Mineral
	
	B, Cu, Fe, Mn, Zn



C, H and O are obtained from the atmosphere (CO2) and rain (H2O).

IMPORTANCE OF FERTILIZERS:

•	Farmers have to produce more food yearly in order to feed the growing world population.
•	Nutrient shortages arise in the ground and decreases crops.
•	If nutrients are not supplemented, then even indigenous plants are endangered.
•	Without today’s commercially available fertilizers it would not have been possible to maintain the human population.

	NUTRIENT
	SOURCE
	FUNCTION IN PLANTS

	Nitrogen (N)
	· From the air
· Ghwano
	· Needed for the forming of protein and enzymes.
· Improves leaf growth.

	Phosphorus (P)
	· Bone meal
· Superphosphate
	· Development of roots, stems and leaves.


	Potassium (K)
	· Organic plants and animal materials
	· Resistance against illness
· Protects the stem





PREPARATION OF HYDROGEN:

1.  In SA hydrogen is obtained from SASOL.
2.  Methane gas is oxidised (burnt) to form CO and H2.

2CH4 + O2  2CO + 4H2 

3.  SASOL also utilizes the steam reforming of coal to produce hydrogen and this is known as gasification.
 C(g) + H2O(l)  CO(g) + H2(g)

4.  Together, the carbon monoxide and hydrogen is a synthetic gas, also known as singas. 
Industrial preparation of Ammonia – The Haber process

Ammonia is produced industrially according to the Haber process.  Atmospheric nitrogen and hydrogen are compressed in a special container at pressures of 200 – 1000 atmospheres and heated at a temperature of plus/minus 500oC.  In the presence of a suitable catalyst, like FeO, N2(g) and H2(g) bind to form ammonia. The ammonia is removed by liquefying it or by dissolving it in water.

	Reaction equation: 	N2(g) + 3H2(g) [image: ]  2NH3(g) …………Fe of FeO (as catalyst)





Industrial preparation – The Ostwald process

Nitric acid is prepared at a large scale in the industry through the Ostwald process.
The process can be divided into the following steps:

1. Forming of the first oxide.
Pure ammonia burns in oxygen in the presence of platinum gauze (as a contact catalyst) and forms NO(g).  This step is known as the catalytic oxidation of ammonia.
			4NH3(g) + 5O2(g) → 4NO(g) + 6H2O            4-5-4-6
                                                             Pt

2. The oxide is oxidized further.
The NO(g) formed reacts with excess oxygen and forms NO2(g).
			
2NO(g) + O2(g) → 2NO2(g)

3. Adding of water.
NO2(g) is gurgled through water and nitric acid and more NO forms. The NO that forms is sent back to the second step of the process.
			
			3NO2(g) + H2O → 2HNO3 + NO(g)              3-1-2-1








Industrial preparation – The Contact process

H2SO4 is prepared in the Contact process.

The following steps represent the process:

1. Forming of the first oxide.
Sulphur, or a sulphur sulphide like FeS, is burnt to form SO2(g):  

S + O2(g)  [image: ] SO2(g)

2. The oxide is oxidised further.
In the reversed-, or contact jar, SO2(g) combines with O2(g) in the presence of a catalyst (V2O5 or platinum) to form SO3:

                                                  	    Pt
2SO2(g) + O2(g)      [image: ]     2SO3(g)
                                V2O5

3. Adding of water.
If H2O is added to SO3 , Sulfuric acid is formed, but it forms a fine mist that can create practical problems.  The adding of water is therefore done in two steps: The SO3(g) comes in contact with the concentrated sulphuric acid to form spiro sulphuric acid (smoking sulphuric acid or oleum):

		SO3 + H2SO4   [image: ]  H2S2O7

The spiro sulphuric acid is then diluted with water to form sulphuric acid:

		H2S2O7 + H2O  [image: ] 2H2SO4
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