
Liquids and Solids

Unit 8
Module 3



Module Concepts

⚪Amorphous vs. Crystalline Solids
⚪Types of Crystalline Solids
⚪Periodic Table Stair-step
⚪Electrical Conductivity



Solids

⚪Recall that solids are also 
considered to be a “condensed” 
form of matter. Solids form as 
atoms or molecules slow down 
(i.e. lose kinetic energy) and 
pack tightly together as 
attractive forces form between 
particles.



Terms Used to Describe Solids

⚪Crystalline - Most 
solids in nature are 
crystalline solids. 
Crystalline solids 
have particles which 
exist in a very highly 
ordered, repeating 
pattern. All ionic 
solids, like table salt 
(NaCl) are crystalline
solids. There are four
types of crystalline 
solids.



Types of Crystalline Solids
● Metallic – consists only of tightly packed metal 

atoms. (Metals are those elements to the left of 
the “stair-step” of the periodic table.)
⚪These solids are good conductors of heat 

and electricity due to the “sea of electrons” 
bonding model. 



Periodic Table – Visualizing the Stair-Step
Nonmetals

Metals

Stair - Step



Metallic Crystalline Solids – Cont’d

⚪The “sea of electrons” refers to the 
mobility of valence electrons from one 
metal atom to another because of how 
loosely they are attracted to the atomic 
nucleus due to large atomic size. This 
movement of electrons from one metal 
atom to another results in mobile charged 
particles, which allow the flow of heat and 
electric currents. Example: Any metal from 
the periodic table, such as silver. 



Types of Crystalline Solids – Cont’d

●Molecular – consists of covalent molecules 
which consist exclusively of nonmetal atoms. 
⚪Covalent molecules are made up of 

nonmetals bonded to one another through the
sharing of electrons. (Nonmetals are those 
elements to the right of the “stair step” in the 
periodic table.) These molecules are held 
together by weak attractive forces like 
hydrogen bonding. These solids do not have 
the ability to conduct heat or electricity in any
state of matter. They generally have low 
melting points. Examples: sugar (C12H22O11) 
and ice (H2O)



Molecular Crystalline Solid - Ice



Types of Crystalline Solids – Cont’d

●Ionic Crystalline Solids – consists 
of ionic compounds. 
⚪Ionic compounds are generally made 

up of a combination of metals and 
nonmetals (elements from BOTH sides
of the stair-step) bonded to one 
another by an attraction between 
oppositely charged particles. These 
oppositely charged particles are held 
together in a tightly packed crystal 
lattice, a rigid 3D structure resembling
a molecular cage.



Ionic Crystalline Solids - Salt



Ionic Crystalline Solids

These solids cannot conduct electricity in 
the solid state, but if melted or dissolved, 
the crystal lattice holding oppositely 
charged particles together breaks down, 
allowing these charged particles to gain 
mobility. The movement of these charged 
particles allows these substances to 
conduct electricity in the molten or 
dissolved state.



Conductivity of Ionic Compounds



Types of Crystalline Solids – Cont’d

●Covalent-Network Crystalline Solids– a 
very special type of crystalline solid 
that consists of certain nonmetals that 
are covalently bonded to each other in 
an EXTREMELY rigid pattern. Examples 
of these special crystalline solids 
include diamond, quartz, and graphite.



Covalent Network Crystalline Solids

Carbon - graphite Carbon - diamond



Amorphous Solids

⚪Amorphous - Solids whose particles 
do not exist in highly ordered, 
repeating patterns (i.e. irregular 
arrangement of particles). The word 
amorphous comes from the Greek 
word meaning “without form”. Glass, 
rubber, and most plastics would be 
examples of amorphous solids.  



⚪In this graphic, look 
at how glass, an 
amorphous solid,  
has an irregular 
arrangement of 
particles compared 
to the very regular 
pattern seen in 
quartz, a crystalline 
solid.  

Crystalline vs. Amorphous - Comparison


