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1.6 LATTICES AND UNIT CELLS
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Basis Lattice - Crystal

Draw a unit cell indicating the lattice vectors for the
pattern of this crystal. What is the lattice type? How

many atoms are there in the unit cell?
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- | Oblique lattice (a # b, ¥ = arbitrary) Square lattice (a = b, y = 90°)

The four 2D lattices With Their
UNIT CELLS
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Rectangular lattice (2 # b, ¥ = 90°)
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1.6.3 THREE-DIMENSIONAL UNIT
CELLS
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1.6.3 THREE-DIMENSIONAL UNIT
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1.7 The Seven Basic Unit Cells

Monoclinic
azb#c
a=y=90"#

&

Hexagonal
a=bzc
a=p=90°y=120°

1

a=bzc
a=B=y=90°

Rhombohedral
a=b=c
a:p:-yggm

Orthorhombic
azbzc
a=B=y=90°

Triclinic
azbzc
a#p=y#90°
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1.7 The Seven Basic Unit Cells

Crystal class Axis system

Cubic a=b=ca=f=y=9%"
Tetragonal a=h4ca=ff=y=9’
Hexagonal a=b%ea=f=9%,y=120
Rhombohedral a=b=ca=f=y%
Orthorhombic akbkea=f=y=%°
Monaoclinic afbkca=y=9 f+%
Triclinic atbdkcatfl+y+90
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Kinds of 3D Unit cells

" (a) Simple cubic (b) Body-centered cubic (¢) Face-centered cubic
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1.8 The Fourteen Bravais Lattices.
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Cubi BCC FCC
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[ .
S| Spas "~ Tetragonal
Orthorhombic systems
Rhombohedral systems
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Density of solids

We need to know:

* The size of the unit cell (to obtain its volume),
* The molar mass of its components, and

* The number of components per unit cell.
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Density of solids

An atom that lies on a face, edge, corner
or entirely within a unit cell.
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Density of solids

An atom that lies on a face of a unit cell.
An atom that lies on the edge of a unit cell.
An atom at a corner of a unit cell..

Atoms that lie entirely within a unit celll.
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Density of solids

Metallic gold has a face-centered cubic unit cell.
How many Au atoms are in each unit cell?

Metallic has a body-centered cubic unit cell.
How many Fe atoms are in each unit cell?
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Density of solids

Calculate the density of metalliciron,
which has a body-centered cubic unit cell
with an edge length of 286.6 pm.

mass of Fe = (2 atoms Fe) (s.ozlelﬁ : ) (52:1;) =1.855x 10 g

-12
volume = [(286.6 pri ) (%) (MTcm)I =2.354 x 10 2 cm®
1.855x10~22 g

_ 3
2.354x10 B cm3 T88lg om

density =

Density of solids
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Density of solids

Density of solids

Face Centered Cube
Gold: Au Ph, = ?
Rau = 144pm
Auatomic = 197amu
¥2a=4R  Mass
= =B
— (4atoms)(197amu/atoms)

[# of atoms = 8(3) + 6(3) 4\ 4R\3
=4 atoms (‘\E
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2.1 Metallic Structure

(a) Simple cubic (b) Body-centered cubic (c) Face-centered cubic
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2.1 Metallic Structure
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Coordination

2.1 Metallic Structure
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2.1 Metallic Structure
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2.1 Metallic Structure

[ oo

Percentage of e
Space Occupied by Coordination
Tructure Atoms Number

b 52 6
body-centered cubic 68 8
hexagonal close packed 74 12

cubic close packed

74 12
- | 'Y

_;),.B s %é¢ "
*HLIOw

(b) Cubic close-packed (ccp)

(a) Hexagonal close-packed (hcp)
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2.1 Metallic Structure
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2.1 Metallic Structure
- Alloy '_

Alloys categories:
1.substitutional alloys,
2.interstitial alloys,
3.heterogeneous alloys, and
4.intermetallic compounds
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2.1 Metallic Structure

| Bonding in metals: Electron-Sea Model

Metal ion (nucleus
+ core electrons)

fo¥oloYe
NOO O
‘0. 00 0
OO0

/
Sea of mobile
valence electrons
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2.2 lonic Compounds

| The Caesium Chloride Structure (CsCl)

\Figure 28 The CsCl unit cell. Cs, blue sphere Cl|
\erey spheres (ar vice versa).
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2.2 lonic Compounds

The Sodium Chloride (or Rock Salt) Structure (NacCl)

was shamtersach.com - 44617601
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2.2 lonic Compounds

The Zinc Blende Structures (ZnS)
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2.2 lonic Compounds

General remarks

Decreasing r., /r_

CsCl NaCl ZnS
Cation radius, r, (A) 1.81 1.16 0.88
Anion radius, r_ (A) 167 1.67 1.70
rafr— 1.08 0.69 0.52
Cation coord. number 8 6 4
Anion coord. number 8 6 4 =
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