
Ion Exchange Resins: Definition and Properties 

Definition: 

Ion exchange resins are insoluble, high-molecular-weight, cross-linked polymers that contain 

functional groups capable of exchanging ions with those in a surrounding solution. These functional 

groups are either acidic (for cation exchange) or basic (for anion exchange) and are chemically 

bonded to the polymer matrix. The resins are typically used in granular, bead, or gel form and serve 

as the stationary phase in ion exchange chromatography. 

 

Structure of Ion Exchange Resins: 

1. Polymer Matrix (Backbone): 

o Commonly made from polystyrene cross-linked with divinylbenzene (DVB). 

o Can also be based on cellulose or acrylic polymers for specific biological 

applications. 

 

 

 

2. Functional Groups: 

o Impart the ion exchange capability. 

o Cation exchangers contain acidic groups (e.g., –SO₃H, –COOH). 

o Anion exchangers contain basic groups (e.g., –NH₂, –N⁺(CH₃)₃). 



 

 

Types of Ion Exchange Resins: 

1. Cation Exchange Resins: 

o Exchange positive ions (cations). 

o Contain negatively charged functional groups (e.g., sulfonic acid). 

o Example: Amberlite IR-120, Dowex 50WX8. 

2. Anion Exchange Resins: 

o Exchange negative ions (anions). 

o Contain positively charged functional groups (e.g., quaternary ammonium). 

o Example: Amberlite IRA-400, Dowex 1X8. 

 

Key Properties of Ion Exchange Resins: 

Property Description 

Ion Exchange 

Capacity 

Amount of ions the resin can exchange (measured in meq/g). Higher 

capacity means better performance. 

Selectivity 
Preference of resin for certain ions over others. Influenced by ion size, 

charge, and resin structure. 

Swelling Capacity 
Ability to absorb water and swell, affecting porosity and ion access. 

Depends on cross-linking degree. 



Property Description 

Mechanical Strength 
Important for column stability during repeated use. Higher cross-linking 

provides more durability. 

Thermal Stability 
Most resins are stable up to 60–120°C; specific use cases may require 

higher stability. 

Chemical Stability 
Resins should resist degradation by acids, bases, or organic solvents used in 

procedures. 

Porosity and Surface 

Area 
Affects the diffusion of ions into the resin and thus separation efficiency. 

Regenerability 
Ability to restore resin to its original ionic form using regenerating agents 

(e.g., HCl, NaOH). 

Particle Size 
Smaller particles give better resolution but higher backpressure in the 

column. 

 

 


