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XII-Chemistry The Solid State
Introduction:

Matter exists in three states namely, solid, liquid & gas.

The properties of a state depend upon the nature of constituent particles &

the binding forces operating between them.

The constituent particles in solids have fixed positions &
can only oscillate about their mean positions.

This explains the rigidity in solids.
Liquids & gases are fluids because of their ability to flow.

The fluidity of these states is due to the molecules which are free to move about.
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Introduction:

The correlation between structure & properties helps in the discovery of

new solid materials with desired properties.

Example: Carbon nanotubes are new materials that are tougher than steel,

lighter than Aluminium & have more conductive property than copper.

high temperature superconductors, magnetic materials,
high biodegradable polymers for packaging,

biocompliant solids for surgical implants, etc.
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XII-Chemistry The Solid State
General Characteristics of Solid State:

Under a given set of conditions of temperature & pressure, the most stable state of

a given substance depends upon the net effect of two opposing factors.

(i) Intermolecular forces - keep the molecules (or atoms or ions) closer.

(ii) The thermal energy - keep the molecules apart by making them move faster.

At sufficiently low temperature, the thermal energy is low & intermolecular forces

bring them so close that they cling to one another & occupy fixed positions.
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XII-Chemistry The Solid State
General Characteristics of Solid State:

(i) They have definite mass, volume and shape.
(ii) Intermolecular distances are short.
(iii) Intermolecular forces are strong.

(iv) Their constituent particles (atoms, molecules or ions) have fixed positions &

can only oscillate about their mean positions.

(v) They are incompressible and rigid.
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XII-Chemistry The Solid State
Amorphous and Crystalline Solids:

Solids are classified on the basis of the arrangement of their constituent particles.

Crystalline solids: Consists of a large number of small crystals.

Each of them have a definite characteristic geometrical shape.

The constituent particles (atoms, molecules or ions) are arranged
in ordered & repetitive manner in three dimensions.

Thus, crystal has a long range order.

Crystalline solids have a sharp melting point.

At a characteristic temperature they melt abruptly & become liquid.
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XII-Chemistry The Solid State
Amorphous and Crystalline Solids:

Crystalline solids: Are anisotropic in nature.

Anisotropy: Some physical properties like electrical resistance or refractive index

show different values when measured along different directions in the same crystals.

This arises from different arrangement of particles o ofl o o

In different directions.

Mechanical property like resistance to shearing stress

might be quite different in two directions.

Examples: Iron, copper & silver (metals); sulphur,

phosphorus (non-metals), quartz, sodium chloride, zinc sulphide & naphthalene.
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XII-Chemistry The Solid State
Amorphous and Crystalline Solids:

Amorphous solids:

The term amorphous is a Greek word amorphos, means no form.
The arrangement of constituent particles has only short range order.

In such an arrangement, a regular & periodically repeating pattern is observed

over short distances only.

Regular patterns are scattered & in between the arrangement is disordered.

Glass, rubber & many plastics don’t form crystals when their liquids solidify on cooling.
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Amorphous and Crystalline Solids:

Amorphous solids:

The structures of quartz (crystalline) & quartz glass (amorphous) are almost identical,

yet in the amorphous quartz glass there is no long range order.

The structure of amorphous solids is similar

to that of liquids.

Due to the differences in the arrangement
of the constituent particles, the two types

of solids differ in their properties. (-~
quartz (crystalline) quartz glass
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XII-Chemistry The Solid State
Amorphous and Crystalline Solids:

Amorphous solids:

Are soften, melt & start flowing over a range of temperature &

are moulded & blown into various shapes.
Have the same structural features as liquids & are regarded as extremely viscous liquids.
They may become crystalline at some temperature.
Like liquids, these have a tendency to flow, though very slowly.

Therefore, sometimes these are called pseudo solids or super cooled liquids.
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Amorphous and Crystalline Solids:

Amorphous solids: Are isotropic in nature.

Their properties like mechanical strength, refractive index &

electrical conductivity, etc., are same in all directions.

It is because there is no long range order in them & arrangement of particles is not

definite along all the directions.

Hence, the overall arrangement becomes equivalent in all directions.

Therefore, value of any physical property would be same along any direction.
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Amorphous and Crystalline Solids:

Amorphous solids: Are useful materials.

Glass, rubber & plastics find many applications in our daily lives.

Amorphous silicon is one of the best photovoltaic material available for

conversion of sunlight into electricity.

Polycrystalline solids:

Apparently appear amorphous but have microcrystalline structures.
Metals often occur in polycrystalline condition.

Individual crystals are randomly oriented so a metallic sample may appear

to be isotropic even though a single crystal is anisotropic.
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XII-Chemistry The Solid State
Amorphous and Crystalline Solids:

Distinction between Crystalline and Amorphous Solids

Property Crystalline solids Amorphous solids
Shape Definite characterstic geometrical |Irregular shape
shape
Melting point Melt at a sharp and characterstic | Gradually soften over a range of
temperature temperature

Cleavage property | When cut with a sharp edged tool, | When cut with a sharp edged tool,
they split into two pieces and the |they cut into two pieces with
newly generated surfaces are plain |irregular surfaces

and smooth

Adiclasses.com



XII-Chemistry The Solid State




























XII-Chemistry Blank Page The Solid State




































XII-Chemistry Blank Page The Solid State



























XII-Chemistry Blank Page The Solid State

































XII-Chemistry Blank Page The Solid State

































XII-Chemistry Blank Page The Solid State


















XII-Chemistry Blank Page The Solid State



























adiclasses.com /animations

Learn at your Own Pace
Best Visualization of Concepts

IIT Mains, Advanced & NEET
A diclasses.com







































































































































