Intermolecular Bonding

There are five types of intermolecular bonding.  This is bonding between molecules or formula units, not bonding within them!  Listed below are the five types, from weakest to strongest.  The weaker a bond, the more likely it will be a gas.  While the stronger the bond, the more likely it will be a solid.

1.
Dispersion Forces

These are forces (very weak, though) that are due to electrons in an atom.  It has been shown that molecules with more electrons tend to be held together better.  An example will show this.  Look at Cl2 (a gas), Br2 (a liquid), and I2 (a solid) on the periodic chart.  These compounds are exactly the same when you draw dot structures and sketch them.  The only difference then is the total number of electrons.  The element with the most electrons, I2, is held together better than the one with the least, Cl2.  Nonpolar molecules rely mostly on this type of intermolecular bonding.  Since it is very weak, nonpolar molecules are often gases, or are liquids that evaporate easily.

2.
Dipole Interactions

These are forces are a little stronger.  This is because a dipole (found in polar molecules) has a partially negative end, and a partially positive end.  The opposite charges on different molecules pull these molecules together.  This is why many polar molecules are either liquids or solids.

3.
Hydrogen Bonding

These are forces are a little stronger than dipole interactions.  A polar compound with hydrogen will probably have a partially positive charge on the hydrogen atom(s).  This positive end is particularly attracted to partially negative atoms on other molecules.  Because this is a stronger attraction, these polar compounds with hydrogen tend to boil at a higher temperature than those without hydrogen.  Water is a good example of hydrogen bonding.  Again, many of these compounds tend to be liquids and solids.

4.
Ionic Solids

These are forces are very strong, and are due to the attraction between positive and negative ions in an ionic bond.  We dealt with these bonds in our last unit.  Since the charge is full (not partial) the strength of the bond is much stronger.  This is why ionic solids are solids.

5.
Network Solids

These are forces are huge!  Most molecules (nonpolar and polar) fall under the first three types of bonding.  They are not as strong as ionic.  A few compounds are molecules and are stronger than ionic bonding.  These are network solids.  This is when a lattice develops where an atom is covalently bonded to all atoms around it.  Each of those atoms, in turn, are also bonded to each atom around it.  This network is very strong.  Sand and diamonds fall in this category.  We cannot even melt these solids in our laboratory!!

To summarize, these five types of bonding increase in strength as you go from #1 to #5.  The stronger the bond, the harder it is to rip them apart.  A good way to test for the strength of intermolecular bonding is to determine how easily the compound melts.  Those that melt at a low temperature will likely have a type of bonding found in #1 or 2 (maybe #3??), while those with a higher melting point will likely be #4 or 5 (maybe #3??).  

