
The Structure and Properties of 
Solids

Chapter 4.8



Types of Solids

• There are 4 types of solids:

1. Ionic Crystals

2. Metallic Crystals

3. Molecular Crystals

4. Covalent Network Crystals



Ionic Crystals

• Ionic Crystals are solids in which positive and negative 
ions arrange in a crystal lattice structure, with 
alternating packing of the positive and negative ions



Properties of Ionic Crystals

Ionic 
Crystals 

are 
BRITTLE

The crystal lattice structure 
of an ionic crystal is held 
together by the attraction 
of oppositely charged ions

If the crystal is struck with a 
hammer

The ions become distorted

And they repel one another 
causing the crystal to break 
or shatter



Properties of Ionic Crystals

Ionic Crystals 
are 

SOLUBLE
in water

They also CONDUCT ELECTRICITY but 
only in solution or in the liquid state



Other Properties of Ionic Crystals

• Hard

• High melting 
points



Metallic Crystals

• Metallic Crystals are solids with closely packed atoms held 
together by electrostatic interactions and free moving electrons

• Electron Sea Theory is a theory that states that the electrons in a 
metallic crystal move freely around the positively charged nuclei

• Metallic Bonding is the bonding that holds the nuclei and 
electrons of metals together

Metals have a low ionization 
energy and easily give up 
electrons

The metallic ions pack 
together as closely as possible 
and are held in place because 
of strong electrostatic forces 
between the ions and the 
delocalized electrons

http://www.google.ca/imgres?q=electron+sea+theory&start=196&hl=en&biw=1440&bih=698&tbm=isch&tbnid=WfXwen_c9q8h_M:&imgrefurl=http://students.cis.uab.edu/ash13y/Chemical%20Bonds.html&docid=dqzkS3KhXYS8wM&imgurl=http://students.cis.uab.edu/ash13y/i46_metallic.jpg&w=250&h=230&ei=aKqaUInHPM-DyAGiiIGACQ&zoom=1&iact=hc&vpx=798&vpy=348&dur=1170&hovh=184&hovw=200&tx=120&ty=122&sig=111180542036060896351&page=9&tbnh=148&tbnw=161&ndsp=26&ved=1t:429,r:3,s:196,i:15


Properties of Metallic Crystals

• Melting points vary widely



Molecular Crystals

• Molecular crystals are solids composed of individual 
molecules held together by intermolecular forces of 
attraction



Properties of Molecular Crystals



Covalent Network Crystals

• A Covalent Network Crystal is a solid in which 
the atoms form covalent bonds in an 
interwoven network

Ex: Quartz Crystal



Properties of Covalent Network Crystals

• Very high melting points

• Extreme hardness

• Not good conductors of electricity



Diamond vs. Graphite



HOMEWORK

Required Reading:

p. 248-254
(remember to supplement your notes!)

Questions:

p. 254 #1-9


