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CRYSTAL STRUCTURE

Crystal structure = Lattice + Basis



CLASSIFICATION OF CRYSTAL

Crystals are classified into two types

1. Poly crystal

2. Single crystal
- Poly cryvstal: In this type of crystal
periodicity 1s not malntalned
throughout the body .

- Single crvstal: ITn this type of
crystal periodicity 1s
maintained throughout the
body .

Single crwrstal

UnNit cell:—- " Atoms or group of atomis forming a building
block of the smallest acceptable size of the whole volume of

a crystal is definmned as a unit cell .




Basic Of Crystal Structure

» Lattice:-

"An infinite periodic array of points in a
space "

-The arrangement of points defines the
lattice symmetry

-A lattice may be one, two or three
dimensonal ~
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Basis(Motif):-

A group of one or more atoms, located
in a particular way with respect to each other
and associated with each point, is known as
the Motif or Basis.



lattice
point

7 £

Unit Cell Unit cells in 3 dimensions

-By stacking identical unit cells, the entire lattice can

be constructed.
- Lattice points are located at the corner of the unit

cell and in some cases, at either faces or the centre of
the unit cell.



e« Here for the cubic crystal system we have
Simple cubic (SC), Face-centred cubic
(FCC),and Body-centred cubic(BCC).

Three Types of Cubic Cells

Simple cubic Body-centered cubic Face-centered cubic



 SIMPLE CUBIC (SC)

Arrangement of Identical Spheres
in a simple Cubic Cell

Total no. of atom per simple cubic cell is
8(1/8) =1 atom



« BODY CENTERED CUBIC (BCC

Arrangement of Identical Spheres
in a Body-Centered Cube

Body Centered
Cubic

Total no. of atom per BCC unit cell is
8(1/8)+1 = 2 atom



« FACE CENTERED (FCC)
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A Corner Atom and a
Face-Centered Atom

Face Centered Cubic
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Shared by 8
unit cells
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Total no. of atom per FCC unit
cell 1s

8(1/8)+6(1/2) = 4 atom



e There are seven unique arrangements
,known as crystal systems, which fill in a
three dimensional space.

Y

Simple cubic Tetragonal Orthorhombic Rhombohedral
a=pD=c¢ a=b=xc axbxc a=b=c¢
a=f=y=90° a=[f=y= 90° a= =y = 90° == y=90°

Monoclinic Triclinic Hexagonal
a=b=xc ax=b=c a=b=xc

a=y = 90°, =90° =[x y=90° a= =90 y= 120°



Hexagonal structure
Hexagonal Close Pack Unit Cell

The two center atoms
(top and bottom faces)
are half inside the unit ,y
cell The twelve cormer
) atoms are one
T sixth of inside the
unit cell

These atoms
(center layer) are
entirely inside the :

unit cell ! !

4-’

This means that a total of 12(1/6) +

Quartz is the example of 2(1/2) + 3 = 6 atoms are inside the
hexagonal close pack solid Tnitcell




THE 7 CRYSTAL SYSTEMS

. Cubic Crystals 2. Tetragonal Crystals
a=b=¢ b a=b#c
a=p=y=90 y w=p=y=20
lj (14 :
? Lm/?le.cumc Tetragonal
a=f=y=90 a=bzxc
a=f=y= 90

Zircon

- ) A

Fluorite
Octahedron




Orthorhombic
azbzc

a=p=y=90°

Topaz




5. Rhombohedral Crystals afy#90° 6. Monoclinic Crystals a#90’

a=b= )\ a#b#c piy =30

0, B,y #90" 0. #90°, B, y=90° \ 1)
a
d

Kunzite

Tourmaline






Triclinic

W———

No. C_l:zstal System Axes Angles

____,’__.—_—-d——__—T—_——-’
af p=y# 90°

_____________g_____L_______-——-—L—————-———-

0 A Examples

1. | Cubic a=b=c |a=p=y=90" Fe, Cu, NaCl, NaBr,
| Diamond

2. | Tetragonal a=b# ¢ _|a= B =y=90° Sn, Sn0y, MnO,, NH4Br
3. | Orthorthombic |a# b# ¢ |a=B=y=90" lodine, KNO;, Rhombic

sulphur 4

i———l—————-—!'_——_‘f‘_—'—_—-*___——-k

4, Rhombohedral a=b=c¢ a=p= Y g2 900< 1200 Bi, A1203, NaNO;, KN03 #
5. | Hexagonal a=b#c¢ |a=p=90%y=120° | Graphite, ZnO, CdS
6. | Monoclinic a# b# ¢ |a=y=90°p>90° | Sugar, Sulphur, Borax

fr————————————————————

H3BO3, KzCr207, CUSO4.
SH,0
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