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Oleic acid nanolayer: The Underlying Chemistry


Oleic acid is a component of most fats and oils, including cocoa butter, and is used to flavor many food products. It is a mono-unsaturated fatty acid because of one double bond that exists between two carbons in a very long chain of carbon atoms. The structural formula and skeletal structures of oleic acid (shown below), provides a hint of one of its properties.  
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The illustration, shown below, provides an even stronger hint of a property of oleic acid that causes it to form a monolayer if a drop of an oleic acid solution is placed onto a layer of water.
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The polar end of the oleic acid molecule, that includes the carboxylic acid group, is attracted to polar water molecules.  The nonpolar portion of the oleic acid molecule is hydrophobic.  As a result, when a drop of an oleic acid solution is placed on the surface of water, the oleic acid molecules form a “monolayer” as the alcohol evaporates.  Because the polar end of the oleic acid molecules are attracted to surface of the water, the oleic acid molecules are aligned vertically in the monolayer.  Therefore, if one can determine the thickness of an oleic acid monolayer, one is also calculating the length of an oleic acid molecule.  
