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Phase transitions



Sublimation of iodine



Sublimation and deposition



Vapor Pressure
Measurement of the vapor pressure of water



Distribution of kinetic energies of
molecules in a liquid



Variation of vapor pressure with
temperature



Melting points and Boiling points of several Substances



Heat of Phase Transition
Heating curve for water



Phase Diagrams
Phase diagram for water (not to scale)



Critical Temperature and 
Pressure

Observing the critical phenomenon



Properties of liquids; Surface tension and 
viscosity 

Explaining surface tension
Note that a molecule at 

the surface
experiences a net force 
toward the interior of the 

liquid, whereas a molecule 
in the interior experiences 

no net force.



Properties of some liquids 



Comparison of the viscosities of two liquids



Intermolecular forces; Explaining liquid 
properties



Dipole–Dipole Forces

(A) Molecules tend to line up in the solid so that positive ends point to 
negative ends.
(B) The normal random motion of molecules in a liquid only partially 
disrupts this alignment of polar molecules.



London (Dispersion) Forces

(A) At some instant, there are more electrons on one side of a neon atom than on the 
other. 

(B) If this atom is near another neon atom, the electrons on that atom are repelled. 
The result is two instantaneous dipoles, which give an attractive force. 

(C) Later the electrons on both atoms have moved, but they tend to move together, 
which gives an attractive force between the atoms.





Explanation of Intermolecular Forces and the Properties of Liquids



Fluormethane
and methanol

Hydrogen Bonding



Boiling point versus molecular mass
for hydrides



Classification of solids by type of attraction of units

Types 
of 

solids

Metallic 
solid

Ionic solid

Covalent 
network 

solid

Molecular 
solid



Types of Solids



Crystalline solids; Crystal lattices and unit cells

A two-dimensional pattern
(A) A pattern of A’s. A point midway on the crossbar of each A has 
been selected for a lattice point. 
(B) The pattern of lattice points. 
(C) Division of the pattern into unit cells. 
(D) A single unit cell



Unit-cell shapes of the different
crystal systems



The Seven Crystal Systems



Structures of some crystalline solids
Metallic Solids



Ionic Solids

Cesium chloride unit cell
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