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Ch 8.6e London Forces
A)  The 2 Main Types of Forces:

1) Intramolecular Forces (“intra” means “within”)
· the bonds broken in chemical reaction so atoms can rearrange

· e.g. ionic bonds, covalent bonds
2) Intermolecular Forces (“inter” means “between”) 

· the bonds broken during a phase change so molecules are farther apart

· e.g. solid-solid bonds, liquid-liquid bonds
B)  Where do intermolecular forces come from?

1)  London Forces 
· A type of intermolecular force

· Also called London Dispersion Force or Heitler-London force
· Weak attractive forces due to temporary attraction between dipoles
· Present in all substances e.g. ionic compounds, covalent compounds, elements
2) Dipole:  

· Dipole means 2 ends or partial separation of charge.
· One end is slightly positive; one end is slightly negative.

· The least electronegative element is slightly positive (+).

· The more electronegative element is slightly negative (-).
· The more negative side is represented by -; more positive side is represented by +.

· Dipoles can be permanent or temporary.

(I)  Permanent Dipole
· Atoms in a molecule have different EN so there is unequal sharing of electrons.
Example 1:  HCl





Example 2:  H2O

(II)  Temporary Dipole
· A temporary dipole comes from the process called polarization.
· Polarizatiopn =  repulsion of electrons between two neighboring atoms creates a temporary (short-lived) dipole.
· Atoms which polarize easily care said to have a high polarizability.

E.g. 1)  Between 2 Helium atoms 

E.g. 2)  Between 2 H2 molecules

C)  London forces & Melting Point of Covalent Molecules:
1) London Forces increase with increasing atomic number and # of electrons.

2) London forces are the weakest bonding force, but they are important for the following species because they are the only intermolecular forces in these species used to explain the melting point.
3) Atoms which have permanent dipoles have higher melting points than those without.

Examples:

A) noble gas atoms



E.g.  Kr >  He 
B) adjacent covalently-bonded molecules 
E.g.  I2(s) > Br2(l) > Cl2(g), F2(g)

C) permanent dipoles



E.g.  H2O (l) > O2(g)

Summary:  Ionic Bonds versus Covalent Bonds

1. During melting or boiling, ______________________(intermolecular/intramolecular) bonds are being broken.  

2. Covalent molecules have _____________( higher/lower) melting points than ionic compounds because the only intermolecular forces holding covalent molecules and compounds (non-metals and noble gases) together are the weakest forces called  _____________-____________________.  
3. A dipole is a separation of ____________ due to unequal ____________ of electrons.  A difference in _______________ can result in a permanent dipole.  Polarization causes a (permanent/temporary) _____________  dipole.
4. Bond strength:  covalent bond ______ (> or <) ionic bond ____(> or <) London forces

5:  Predict the trend for the melting point of noble gases down a column.  Explain.

6.  Predict the trend for the melting point of non-metal elements e.g. N2, O2, and F2. 

     Explain.

8.  Arrange the melting point of the following species: Cl2, H2O, NaCl  in the order of low to 
     high melting points.  Explain.                   


Assignment:  Hebden: p.180-182, #73-84








































PAGE  
1

