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Property

Shape
Melting point

Cleavage
property

Heat of fusion

Anisotropy
Nature
Order in
arrangement

of constituent
particles

Crystalline solids

Definite characteristic geometrical shape

Melt at a sharp and characteristic
temperature

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

They have a definite and characteristic
heat of fusion

Anisotropic in nature
True solids
Long range order

@

Amorphous solids

Irregular shape

Gradually soften over a range of
temperature

When cut with a sharp edged tool, they
cut into two pieces with irregular
surfaces

They do not have definite heat of fusion

Isotropic in nature
Pseudo solids or super cooled liquids
Only short range order.
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Type of Solid

141.5 pm
-

covalent oondg bk wan od yacnt adomA -

Diamond , Sikcon Cavbide
qrophide ote-

340 pm

154 pm{

Network structure
of diamond Structure of graphite

Constituent Bonding/ Examples Physical Electrical Melting

Particles Attractive Nature Conduc- Point
Forces tivity

(1) Molecular solids
(i) Non polar

(ii) Polar

(iii) Hydrogen
bonded

(2) Ionic solids

(3) Metallic solids

(4) Covalent or
network solids

Molecules | Dispersion or| Ar, CCl,, Soft Insulator | Very low
London forces| H,, L,, CO,
Dipole-dipole | HCI, SO, |Soft Insulator | Low
interactions
Hydrogen H,O (ice) Hard Insulator | Low
bonding
Ions Coulombic or | NaCl, MgO,| Hard but | Insulators | High
electrostatic | ZnS, CaF, |brittle in solid
state but
conductors

in molten
state and
in aqueous

solutions
Positive Metallic Fe, Cu, Ag,| Hard but | Conductors| Fairly
ions in a bonding Mg malleable| in solid high
sea of and state as
delocalised ductile well as in
electrons molten
state
Atoms Covalent Sio, Hard Insulators | Very
bonding (quartz), high
SIC, C
(diamond),
AIN,
e Soft Conductor

(exception) y
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cuBIC

a=b=c
a=p=y=90°

TETRAGONAL
a=b=sc

ORTHORHOMBIC

aszb=sc

HEXAGONAL
a=b=sc

o= p=90°
y=120°

MONOCLINIC
azb=sc
o=y=90°
p=+120°

TRICLINIC
azb=c
o pey+90°

Hexagonal

a a

Tetragonal Orthorhombic

Rhombohedral Triclinic

Seven primitive unit cells in crystals

1 s of Unit Cell
'??:hﬁﬁmm
F = Face Centred
C =Side Centred

<+
7 Crystal Classes
—> 14 Bravais Lattices
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Thewe a3 7 Brimidive unid colly - Bnd 14 Poesibly QDMQ"“W"S

Lath' e

Unit CGells of 14 Types of Bravais Lattices

Body-centred Face-centred

(or simple)
The three cubic lattices: all sides of same

length, angles between faces all 90°

Primitive Body-centred

The two tetragonal: one side different in length to the other,
two angles between faces all 90°

End-centred Body-centred Face-centred

The four orthorhombic lattices: unequal sides, angles
between faces all 90°

End-centred

The two monoclinic lattices: unequal sides,
two faces have angles different to 90°

less than 90°

Rhombohedral lattice—
all sides of equal
length, angles on two
faces are less than 90°

Hexagonal lattice —
one side different in
length to the other
two, the marked
angles on two faces
are 60°

Triclinic lattice—

unequal sides a, b, ¢,

A, B, C are unequal

angles with none equal to 90°
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