
Introduction to Ion Exchange Chromatography (IEC): 

Ion Exchange Chromatography (IEC) is a powerful separation technique widely used in analytical and 

preparative chemistry for the purification and analysis of charged biomolecules such as proteins, 

peptides, amino acids, and nucleotides. The principle of IEC is based on the reversible adsorption of 

charged solute molecules to immobilized ion exchange groups of opposite charge on a stationary 

phase (usually a resin or matrix). 

In this method, a sample is introduced into a column packed with ion exchange resin, and components 

are separated based on their net charge under specific pH and ionic strength conditions. The bound 

molecules are eluted by gradually changing the pH or salt concentration of the mobile phase. Because 

of its high selectivity, capacity, and resolution, IEC is extensively employed in biochemistry, 

molecular biology, pharmaceutical industries, and water purification. 

 

Classification of Ion Exchange Chromatography: 

Ion exchange chromatography is broadly classified based on the type of ions exchanged and the 

nature of the ion exchange resin: 

1. Based on the Type of Exchanged Ions: 

• a. Cation Exchange Chromatography: 

o The stationary phase contains negatively charged groups (e.g., sulfonic acid, 

carboxylic acid). 

o Binds positively charged molecules (cations) from the sample. 

o Example resin: Sulfonated polystyrene. 

• b. Anion Exchange Chromatography: 

o The stationary phase contains positively charged groups (e.g., quaternary 

ammonium). 

o Binds negatively charged molecules (anions) from the sample. 

o Example resin: Diethylaminoethyl (DEAE) cellulose. 

 

2. Based on the Nature of Ion Exchange Resin: 

• a. Strong Ion Exchangers: 

o Maintain charge over a wide pH range. 

o Examples: Sulfonic acid groups (strong cation exchangers), Quaternary ammonium 

groups (strong anion exchangers). 

• b. Weak Ion Exchangers: 

o Functional only within a specific pH range. 

o Examples: Carboxylic acid groups (weak cation exchangers), Diethylaminoethyl 

(DEAE) groups (weak anion exchangers). 

 



3. Based on Application or Mode of Use: 

• a. Analytical Ion Exchange Chromatography: 

o Used for the qualitative and quantitative analysis of ionic compounds in small 

quantities. 

• b. Preparative Ion Exchange Chromatography: 

o Used for purification and large-scale separation of biomolecules like proteins and 

nucleic acids. 

 

 

 

 


