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Box 1. Adsorption

Adsorption differs markedly from the frequently used term absorption.  In absorption, one substance (A)

penetrates into the another substance (B) and occupies the intermolecular spaces of B.  On the other hand,

adsorption is a surface phenomenon in which atoms, molecules or ions of A are attracted at the surface of B.

Separation in this technique is the net result of adsorption and desorption.  During the course of time, A gets

concentrated on B.  A is called adsorbate and B is called adsorbent.  A variety of inert materials can be used

as adsorbents.  e.g. charcoal, calcium carbonate, alumina.

 

chalk 

Ridge with ink 

 

Figure 1. Chalk with ridge.
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Figure 2. Colour bands
formed on chalk.

Box 2.

Polar Molecules:  In a molecule, when one atom is more electronegative than another, a partial charge

separation occurs.  Such bonds with partial positive and negative centers are called polar covalent bonds.

They make the entire molecule polar in nature depending on the shape of the molecule and orientation of

the polar bonds.  e.g. H2O, HF, HCl, NH3, H2S, etc.

Non-polar Compounds:  In a molecule, when both the atoms are same (e.g. H2, O2, N2) or both the atoms

have similar electronegativities (e.g. C-H bond), the bonding electrons are shared equally between the two

atoms.  Such bonds are called non-polar bonds.  They impart non-polarity to the entire molecule.  e.g.

Benzene, alkanes, lipids, fatty acids.

Like Dissolves Like:  ‘Like dissolves like’ is an extremely useful thumbrule.  Highly polar compounds

dissolve in highly polar solvents while non-polar or weakly polar compounds dissolve in non-polar or

weakly polar solvents.
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Figure 3. Starch powder on
a petri dish.

Ink spot 

Starch wedge 

Table 1.   Separation of black
ink using different adsor-
bents and solvents.
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Box 3. Some Properties of Adsorbents which Affect Separation

Starch is a naturally occurring polysaccharide (polymer of glucose).  It exists in two forms: amylose (water-

soluble) and amylopectin (insoluble in water).  Owing to numerous hydroxyl groups present in its structure,

it is a polar molecule, which can absorb large quantities of water.  This slows down the separation when water

is used as a solvent.  Chalk on the other hand, is mainly calcium carbonate, a salt relatively insoluble in water.

(solubility: 0.0013g/100g water).  This physical property allows water to percolate readily through the column.

Hence separation with water as a solvent is fast.
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Box 4.

Chromatography Paper: Paper is made up of cellulose molecules.  Cellulose molecule is a polymer of

glucose in which, the glucose molecules are linked to each other by β-1,4 linkages. Cellulose molecules are

present in extended or linear conformation.  Thus the structure of paper gives rise to a system of interconnected

capillaries of varying size and shape.  The rate of penetration of any liquid into the paper is governed by

physical and geometrical properties of the capillary channels as well as on the physical properties of

penetrating liquid.  An unprinted portion of a newspaper, ordinary filter paper, all can act as chromatography

papers.  However, the non-uniform physical character and impurities in the paper hinder a good separation.

There are specially manufactured papers for chromatography which have low organic and inorganic impurities

and uniform physical characteristics.  e.g. Whatman paper.

You can try out different papers and make your observations.

Cellulose Bound Water:  There are multi-layers of loosely bound water around the fibers of cellulose, which

take part in partitioning.  Thus paper bound water becomes the stationary phase in paper chromatography.
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Figure 4. Two-dimensional
chromatography paper.
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Figure 5. Scanned two-di-
mensional chromatogram
for separation of plant pig-
ments.


