Paper and thin layer chromatography

Paper and thin layer chromatography are used to separate a mixture of substances by working out the speed of the compounds over or through a separating material. The separating material is known as the stationary phase. This can be either a solid or a viscous liquid on a solid base. The material does not move. The mobile phase is the substance that passes over the stationary phase. It can either pass over by adsorption or by partition.

Adsorption

Adsorption is when a polar mobile phase sticks to the surface of a polar stationary phase (solid). The more polar a solute is the more it is adsorbed. This means that it won’t travel very far up the paper or silica gel. It isn’t permanent due to the breakage and making of hydrogen bonds.

Partition

This happens between two liquids, which are immiscible with each other, are added to the solute. The liquids are the stationary phase and the solute is the mobile phase. The solute moves between the two layers until an equal amount of solute is in both layers at the same moment in time. This means that a state of equilibrium has been reached. The solute is said to be partitioned between the two liquids.
Paper Chromatography

Paper chromatography uses filter paper, which contains cellulose fibres. The structure of cellulose has –OH molecules sticking out from it, therefore it attracts water to it forming hydrogen bonds with it. The water is the stationary phase up which the solvent (mobile phase) moves. It only happens by partition. If a non-polar solvent is used, then the non-polar molecules won’t be attracted to the water molecules and so it will move quickly with the solvent. This means it will have a high Rf value (explained later). If there are polar molecules, it will be attracted to the water molecules and so it will move up the filter paper slower.
Thin-layer Chromatography

This uses partition and adsorption to produce a separation. The stationary phase often used is silica (SiO2) or aluminium oxide (Al2O3) on glass or plastic. The mobile phase is the solvent used. The stationary phase has to be heated to remove all the water, but they readily attract it as they are very polar and so they become SiO2.xH2O. When the stationary phase hasn’t got any water molecules attached adsorption is used whereas when it has it uses partition to separate the molecules. It is three times faster than paper chromatography, and it can work with very small samples. It can be used in clinical diagnosis, forensic testing and quality control.
Rf Values

The full name is retardation factors. It calculates the distance that the spot has moved divided by the distance the solvent front has travelled. Every different molecule has a different Rf, this means that inks can be compared to see whether they have the same molecules in. 

Colourless components

To show amino acids up when using paper chromatography, ninhydrin is used. It shows up as lilac-blue spots. To show colourless components in thin-layer chromatography, the plate can be placed in a container of iodine crystals. This produces dark brown spots on a yellow background. Also, by shinning ultraviolet light onto the plate that contains fluorescent material, the plate will be bright and the spots will be dark.
