
Intermolecular Forces
I. Melting/Boiling Points and depend on intermolecular forces
II. Intermolecular force: forces that exist BETWEEN molecules. 
     A. Not to be confused with INTRAmolecular forces such as ionic/covalent/metallic bonding.
III. First, let's review polarity.
     A. Symmetrical = Nonpolar
    B. Asymmetrical = Polar
III. A solid becomes a liquid when kinetic energy is higher than the bond energy between the atoms/molecules.
IV. Therefore, if temperature is the same, the forces between the molecules determine what state something is in at room 
temperature.
V. There are three types of intermolecular forces:
    A. London dispersion forces: present in everything!  Nonpolar molecules only have these.
    B. Dipole-dipole forces: forces between only polar molecules.
    C. Hydrogen bonding: Bond between hydrogen and either fluorine, oxygen or nitrogen (HFON!)
       1. This is not actually bonding.  It’s an IMF!
        2. This IMF is strong because of the large EN difference between H-F, H-O and H-N even distribution of e-

VI. At the same temperature, solids have the strongest intermolecular forces and gases have the weakest.
VII. The stronger the intermolecular forces, the higher the boiling point.
    A. Because it takes more energy to pull molecules apart!
VIII. IMF and size.
   A. The more polar something is, the stronger its IMF.
    B. Polarizability (ability to become polar) depends on the number of electrons.
    C. The larger the molecule, the more electrons a substance has, thus it is more polarizable.
    D. Thus, the larger the molecule, the stronger its IMF (because it is more polarizable).

IX.  Examples:  What forces of attraction are present in the following molecules?
SO2 (nonpolar) LDF      
NH3 (polar)  LDF, dipole-dipole, H- bonding
H2 (nonpolar)   LDF
CH3Cl (polar) LDF, dipole-dipole  
HNO3 polar)  LDF, dipole-dipole, H- bonding

Types of Solids
I. Two types of arrangement of solids
 A. Crystalline solids: particles exist in a highly ordered repeating pattern. 
  1. Unit cell: the repeating unit of a crystalline solid
  2. Hydrate: solid crystalline structures that include water. 
   a. Example: CuSO4 ● 5 H2O
  3. Examples: snow, salt, gemstones
 B. Amorphous Solids: substances that appear solid but are not highly ordered.
  1. Examples: glass, some plastics.
II. Four Types of Solids
 A. Metallic Solid: 
 B. Ionic Solid:
 C. Molecular Solid:
 D. Covalent Network Solids

 1. Strong covalent bonds forming a network extending through the solid.
  2. Ex: diamonds, graphite, silicon, asbestos (memorize)
 3. High melting points.
 4. Poor thermal and electrical conductors.



Phase Diagrams!
I. Plots pressure (y-axis) v. temperature (x-axis)
II. Shows how pressure affects melting and boiling points
       A. Line between solid and liquid is the range of melting points
       B. Line between liquid and gas is the range of boiling points
III. Point that all three phases have in common is the triple point. 
       A. These are the conditions where all three phases coexist.
IV. Point where liquids and gases are indistinguishable is the critical point.


