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Van der Waals' forces include all intermolecular forces that act between
electrically neutral molecules. Several special cases occur.



Physical properties of alcohols

Boiling Points

The chart shows the boiling points of some simple primary alcohols with up to 4 carbon
atoms.

CHs0OH CH3CH20H CHiCH2CH20H CH3CH2CH2CH20H

methanol ethanol propan-1-ol butan-1-ol

They are compared with the equivalent alkane (methane to butane) with the same number of
carbon atoms.
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Notice that:

*The boiling point of an alcohol is always much higher than that of the alkane with the
same number of carbon atoms.

*The boiling points of the alcohols increase as the number of carbon atoms increases.
The patterns in boiling point reflect the patterns in intermolecular attractions.



Solubility of alcohols in water

The small alcohols are completely soluble in water. Whatever proportions you mix
them in, you will get a single solution.

However, solubility falls as the length of the hydrocarbon chain in the alcohol
increases. Once you get to four carbons and beyond, the fall in solubility is noticeable,
and you may well end up with two layers in your test tube.



The solubility of the small alcohols in water

Consider ethanol as a typical small alcohol. In both pure water and pure ethanol the main
intermolecular attractions are hydrogen bonds.

Both of these are held together mainly by hydrogen bonding.



In order to mix the two, you would have to break the hydrogen bonds between the water
molecules and the hydrogen bonds between the ethanol molecules. It needs energy to do
both of these things.

However, when the molecules are mixed, new hydrogen bonds are made between water
molecules and ethanol molecules.

Mew hydrogen bonds are setup between ethanol and water molecules.






The lower solubility of bigger alcohols

Imagine what happens when you have got, say, 5 carbon atoms in each alcohol
molecule.

The -OH end of the alcohol molecules can form new hydrogen bonds with water
molecules, but the hydrocarbon "tail" doesn't form hydrogen bonds
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