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Ammonia (NH,)

Ammonia Is the main material for the manufacture of _
nitrogen fertilisers.

Production: Ammonium Chloride and Calcium hydroxide
are reacted together in the laboratory to produce ammonia.

2NH,CI +Ca(OH), --> 2NH, + CaCl, + 2H,0

Quick lime (Ca0) is used to remove the water vapour in
ammonia.

The density of ammonia is lesser than air, so the collecting
jar is arranged In reverse order.
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Laboratory Preparation of Ammonia
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Concentrated solution of ammonia is
liquor ammonia and the liguid form
of ammonia by applying pressure In
the gaseous form of ammonia.

Ammonia dissolves abundantly In
water and forms ammonium

hydroxide.
NH,; + H,O --> NH,OH
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Ammonia (NH,)
Properties Uses
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Industrial Production

Ammonia is prepared by the reaction
between hydrogen and nitrogen In high
pressure and temperature. This reaction is

called Haber process. Used Iron as catalyst and

450°C temperature.
Nz + 3H2 "> 2NH3
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N, + 3H, --> 2NH,




Ammonium Test

Ammonium salts are identified
using Nessler’s reagent. When
the salt is added In the reagent a
brown colour is formed.
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Chemical Equilibrium

* Irreversible reactions: I° Reversible reactions:

Chemical reactions in Reactions take place In both
which reactants give directions are called reversible

g g : < reactions. In a reversible
products do not give bac reaction in which the reactants

the reactants under thel change to the products is
same conditions are B called forward reaction and that

called irreversible 8 In which the products change
reactions back to the reactants is called
' the backward reaction.
* BEg: C+0, -->C0O; + Eg: NH,Cl ==NH, + HC|
/n+2HCI-->ZnCl,+H, H, + |, = 2H]
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. Eg: NH,CI==>NH, + HCI

H, + |2$2H|
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Reactants and Products

* The chemicals take * The objects formed
part in the reaction  after the reaction
is called reactants is called product

N2 + 02 == 2NO  *Product
=

Reactants
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Chemical Equilibrium

Chemical equilibrium is the stage at which the rate of
the forward reaction becomes equal to the rate of the
backward reaction in a chemical reaction. The
characteristics of equilibrium are:

= Both the reactants and the products coexist.

= The rate of forward and backward reactions
become equal at equilibrium.

= Chemical equilibrium is dynamic at molecular
level.

= [t Is attained In closed systems (Closed system Is
one in which nothing Is added to a system and
nothing Is removed from the system.
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Le-Chatelier’s Principle

When the concentration, pressure or
temperature of a system at equilibrium is
changed, the system will readjust itself
so as to nullify the effect of that change

and attain a new state of equilibrium.
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Influence of concentration in equilibrium system

Blincreasing the concentration of reactants/removing

the products increases the rate of forward reaction.
Increasing the concentration of products the rate of
backward reaction increases.

Eg: N, + 3H,== 2NH,

In this reaction concentration of any of the reactant (N,
or H,) increases forward reaction becomes fast.

Prepared by Noushad Parappanangadi, 9447107327



(Mo @) RIMIUMADIITI NIUIDIW)O'S

arLIOWIMo

.@Ta@'loe:ocaoe:mg@s NI AUBWIa]lEBRM @] O@aiMo Mo

62lQMMD) JEEIJAUBODMOTION Qe D@ MOBIOD LIUID
QAUBWlaJlEBmM@ altO®  (JAUBCDMOOBIOMQe  CUND
QIBWlajlesae.

Eg: N, + 3H,== 2NH,

60D (JABOMMOD@ GRElHIRMHEBRSIQ HOMSREOMEWI
6aNWBWOMEWI NIUWD QIBWIallglow@d
JERIJAUBDMMo GUNDTIT MNSEBAT.

Prepared by Noushad Parappanangadi, 9447107327



Influence of temperature on equilibrium system

BWhen temperature increases, the rate of forward/backward reaction
increases if it is endothermic reaction

BWhen temperature decreases, the rate of forward/backward reaction
increases if it is exothermic reaction.

H, + I, + Heat .—==2HI (In this reaction the rate of forward

reactlon increases when temperature increases because here
forward reaction is endothermic)

N, + 3H, 2NH, + Heat (In this reaction the rate of backward

reaction increases when temperature increases because here
backward reaction is endothermic)
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Pressure and Equilibrium (Applicable only for gases)

When pressure is increased, the speed of the reaction in the
direction in which number of molecules decreases will be
increased. When pressure is reduced, the reaction in the
direction in which number of molecules increases will increase.

H, + I, === 2HI (In this reaction no effect for pressure
because total number of molecules in each side is equal)

N, + 3H,==—=2NH, + Heat (In this reaction when pressure

Increases forward reaction increases because at the time of
forward reaction the number of molecules decreases- The

number of molecules in reactants is 4 and in products is 2)
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Catalyst

In reversible reactions the catalyst
increases the rate of both the forward

and backward reactions to the same
. extent. As a result the system reaches
equilibrium at a faster rate.
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Sulphuric Acid (H,SO,)

* Known as King of Chemicals.

* Contact process Is used for industrial
production.

* Physical Properties: Colourless,
Odourless, High viscosity, Highly
corrosive, Denser than water, Dissolves
In water.
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Contact Process

Sulphur reacts with oxygen forms -
sulphur dioxide. S+ O2 > SOZ

Sulphur dioxide again reacts with

oxygen in the presence of high 2GS0 + O_--> 2S0
temperature and vanadium pent 2 2 3
oxide as catalyst forms sulphur

trioxide.

Sulphur trioxide reacts sulphuric SO, +H,SO, --> H,S. 0O,
acid forms oleum.

Oleum combines with water forms

sulphuric acid H,S,0; + H,0 -->2H,50,
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Chemical Properties of Sulphuric Acid

* The process of sulphuric acid
dissolves In water Is an exothermic
reaction.

* Sulphuric acid Is a dehydrating agent.
* [t IS an oxidising agent.
* It can produce acids from salts.
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Sulphate Test

Barium chloride is used to identify
sulphate salts. When the sulphate
salt Is reacted with barium chloride a
of
IS produced.
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