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The types of fertilizers

1- Natural fertilizers(organic fertilizer)
a- Animals fertilizer
b- Green fertilizer
2- Manufactured fertilizers ( inorganic
fertilizers) include found :
a- Nitrogen
b- Phosphorus

Manufacture of Fertilizers
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The important Nitrogen fertilizers is

Urea

Urea is a vital industrial chemical widely used in agriculture as a fertilizer and in
manufacturing various consumer goods. The urea manufacturing process involves
several steps to produce high-quality urea, including synthesis, purification, and
granulation. This process utilizes raw materials such as natural gas, phosphate, and
ammonia, which are transformed through a series of chemical reactions to produce
urea.

Steps in the Urea Manufacturing Process

The urea manufacturing process is a complex series of chemical reactions. There are
several key steps involved in the production of urea, which are described in detail
below:

1- Ammonia Synthesis
The first step in the urea manufacturing process is the synthesis of ammonia. This
involves the reaction of Nitrogen gas (from air ) and Hydrogen gas, the types of
hydrogen gas show in the follow table :
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Brown/Black

Coal

Steam
reforming or
gasification

H2 + COZ (released)

White

N/A

Naturally
occurring

Hy

Grey

Natural Gas

Steam
reforming

H2 + COZ (released)

Blue

Natural Gas

Steam
reforming

H2 + C02 (%
captured and stored)

Turquoise

Natural Gas

Pyrolysis

Hj + Csolid)

Red

Nuclear
Power

Catalytic
splitting

H2+02

Purple/Pink

Nuclear
Power

Electrolysis

H2+02

Yellow

Solar Power

Electrolysis

H2+02

Green

Renewable
Electricity

Electrolysis

H2+02

to produce ammonia gas. The reaction is exothermic, which releases heat, and this
heat is used to drive the reaction forward.

The reaction involves the combination of Nitrogen gas (N2) and hydrogen gas (H>) to
produce ammonia gas (NHs3).

The following equation gives it :

N> + 3H

2NH;3

In this reaction, nitrogen gas (N2) and hydrogen gas (Hz) are combined in the
presence of a catalyst to form ammonia gas (NHs).

The most commonly used catalyst is iron-based, which helps speed up the reaction
and increases the yield of ammonia.
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The reaction occurs at high temperatures, typically between 450 and 550 °C, and
high pressures, typically between 150 and 250 atmospheres.

2- Carbon Dioxide Removal
Once ammonia has been produced, it is mixed with carbon dioxide in the next step
of the urea manufacturing process. This step is necessary because carbon dioxide
acts as a catalyst in the subsequent reaction to produce urea.

Carbon dioxide is removed from the mixture by cooling and pressure reduction,
producing a concentrated stream of ammonia.

The carbon dioxide removal step is typically carried out in two stages. In the first
stage, the ammonia synthesis product is cooled to a low temperature, and CO: is
separated from the Ammonia using scrubbing. At this stage, the Ammonia synthesis
product is passed through a column containing a scrubbing solution, which reacts
with CO> to form an Ammonium Carbonate solution.

In the second stage, the Ammonium carbonate solution is heated to remove COg,
which is then released into the atmosphere. The remaining ammonium carbonate
solution is then decomposed to regenerate Ammonia, which can be reused in the
next batch of urea production.

in which carbon dioxide (CO2) and ammonia (NHs) are first converted to ammonium
Carbamate (Reaction (1)

CO2+2NH3 — NH>COONHg4
then dehydrated to urea (Reaction 2).

NH2COONHs —  NH2CONH2+H20

CO2=1 UlsNH3=3.5 s/ 1:3.5 58 Lsll zL5Y o juall s
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Hydrogen Nitrogen Ammonia
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