Covalent Bonding: Intermolecular Forces (Van der Waals Forces)
How to determine the molecular polarity

1. Draw the Lewis structure

2. Identify polar bonds using the difference in electronegativity

a. If there are no polar bonds the molecule is non-polar

3. Use VSEPR to figure out the shape of the molecule

a. If the molecule is completely symmetrical the polar bonds may cancel each other out making the molecule non-polar
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b. If the molecule is not symmetric in every direction, than it is polar.  

i. Non-symmetric molecules have lone pairs on the central atom

ii. The negative pole will be on the end of the molecule with the lone pairs or the end of the molecule with the most electronegative atom

How to determine the intermolecular forces

1. Ionic – intermolecular forces is kind of a misnomer since there isn’t an ionic molecule but the forces that hold the formula units together are ionic bonds

2. Polar molecule (see above for finding molecular polarity)
a. intermolecular forces will be dipole-dipole forces and
i. may be Hydrogen bonds if hydrogen is bonded to a very electronegative atom like Fluorine, Chlorine, Oxygen, or Nitrogen

b. polar molecules have permanent dipoles
3. Non-polar molecule

a. Intermolecular forces will be dispersion forces

b. Dispersion forces result from a temporary induced dipole
c. Random movement of electrons can result in a bunch of electrons located on one side of the molecule which gives that side of the molecule a slightly negative charge.   A molecule near it will have a positive charge induced on it as the electrons in it move away from the negative charge.  
d. The larger the molecule the more important dispersion forces become

i. Larger molecule means more electrons moving around so there is more chance for induced dipoles.

How strong are intermolecular forces? 

1. They are weaker than covalent and ionic bonds

2. Hydrogen bonds are usually stronger than generic dipole-dipole forces for molecules with the same mass

3. Dipole-dipole forces are usually stronger than van der Waals forces for molecules with the same mass.  
Symmetrical molecule – non-polar even if the bonds are polar.





Non-symmetrical molecule – polar if bonds are polar.
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