Solutions and gels
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The left figure is the representation of uncrosslinked polymer chains. If they have a good affinity with water their meeting produces a solution. It means a liquid composed of polymer chains, each one completely surrounded by water molecules. Macroscopically, a solution is uniform in each point and appears transparent, colored or colorless. Moreover, it can be more or less viscous as a function of the amount of polymer that is dissolved.
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If polymers are crosslinked some links between chains or between segments of the same chain are established. The links, pictured as knots in the right figure, can be more ore less strong (i.e covalent bonds or electrostatic interactions as hydrogen bonds). When water meets this structure the chains are not able to separate and leave  but the affinity with the liquid let it enter more and more, causing a swelling of the three-dimensional network. Characteristics of gels depend on polymer and on linkage density: the more crosslinked the material, the more elastic and stronger it is (low swelling), while low crosslinking produces very soft and weak gels (high swelling). Just think about difference between contact lenses and gelatin.  

