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Chromatography is a technique of separation and purification of components of a mixture by their differing affinities for two phases (states) of matter with which they come into contact. As originally conceived by the Russian botanist Mikhail Tswett in 1903, the method is based on the ability of a column of finely powered solid material (such as Al₂O₃), the stationary phase, to absorb substances from a solution (the mobile phase) that is allowed to trickle through it. In general, the attractive force of the solid surface differs from the different species in solution. The substance that solid adsorbs most strongly move through the stationary phase much more slowly than do those that are not strongly absorbed.

Chromatography is based on the principle of selective distribution of the different components of a mixture between two phases, namely stationary phase can be a solid or liquid; while the mobile phase is a liquid or gas. When the stationary phase is solid, the selective distribution is based on the adsorption; while when it is a liquid, the basis of selective distribution is partition. 
Non- Chromatographic Methods of Separation: 

Distillation is the simplest and the most classical method of separation used for the separation of two volatile liquids. With the discovery of gas chromatography, this method has been neglected but the technique of fractional distillation is often very useful vacuum fusion involves melting the sample in a suitable container by means of high frequency heating. The gases are collected and then analyzed. One refining is another method of purification of materials (e.g., semiconductors like germanium). It provides ultrapure sample. It works on the principle of exploiting the difference in solubility of an impurity in the liquid and the main solid component. On cooling, impurities remain in the melt while the major component freezes out in the pure zone. Here one uses a difference between the temperature and velocity of flow of solid and liquid freezing interface to separate then zone leveling is a process where in one obtains a uniform concert ration over a great length of the column of material. It is useful for preparing reference samples. The use of inclusion compounds is not a common method. It involves two molecular species which provide space in their structure in which other molecules can be easily trapped.
Membrane separation methods=>

 The membrane is a barrier which separates two fluids. The membrane is semipermeable in nature and favors selective transport of some components permitting separations on a molecular scale. Transfer through the membrane is by diffusion. Such transfer may be initiated by dialysis i.e., a concentration gradient between the phases and separation by membrane or by ultra-filtration involving hydrostatic pressure gradient or electro dialysis where an electric field is applied across the membrane. This is a technique of flow of liquid against a concentration gradient. The most promising method of separation is obviously chromatography. Progress in recent years has shown that chromatographic methods are the best choice for separations.
Chromatography as the method of separation: Diagram
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Chromatography as the method of separation
In the earlier sections, we have learnt about different nonchromatographic separation methods. Thus amongst classical methods we have to consider somple techniques like filtration distillation. Froth floatation, ring over or the use of molecular sieves. Owing to those colors the methods were designated as “chromatography” meaning color bands display. However subsequent discoveries led to the separation of even colorless components into several segments but the name chromatography still continued to be used in chemical separation. 
History of Chromatography 
The history of chromatography began during the mid-19th century. Chromatography, literally "color writing", was used—and named— in the first decade of the 20th century, primarily for the separation of plant pigments such as chlorophyll. New types of chromatography developed during the 1930s and 1940s made the technique useful for many types of separation process.
Chromatography became developed substantially as a result of the work of Archer
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HYPERLINK "http://en.wikipedia.org/wiki/Richard_Laurence_Millington_Synge"Synge during the 1940s and 1950s. They established the principles and basic techniques of partition chromatography, and their work encouraged the rapid development of several types of chromatography method: paper chromatography, gas chromatography, and what would become known as high performance liquid chromatography. Since then, the technology has advanced rapidly. Researchers found that the main principles of Tsvet's chromatography could be applied in many different ways, resulting in the different varieties of chromatography described below. Simultaneously, advances continually improved the technical performance of chromatography, allowing the separation of increasingly similar molecules.
Chromatography terms
A chromatogram is the visual output of the chromatograph. In an optimal separation, different peaks or patterns on the chromatogram correspond to different components of the separated mixture.
Chromatography is a physical method of separation in which the components to be separated are distributed between two phases, one of which is stationary (stationary phase) while the other (the mobile phase) moves in a definite direction.
Solute refers to the sample components in partition chromatography.
Solvent refers to any substance capable of solubilizing other substance.
Stationary phase is the substance which is fixed in place for the chromatography procedure. Examples include the silica layer. 
Differences between Gas Chromatography and Liquid Chromatography
Gas chromatography, also sometimes known as Gas-Liquid chromatography, (GLC), is a separation technique in which the mobile phase is a gas. Gas chromatography is always carried out in a column, which is typically "packed" or "capillary". Where as in, Liquid chromatography is a separation technique in which the mobile phase is a liquid. Liquid chromatography can be carried out either in a column or a plane. Present day liquid chromatography that generally utilizes very small packing particles and a relatively high pressure is referred to as high performance liquid chromatography (HPLC).
