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LC SEPARATIONS
• LC columns are packed with 

micron sized (1-10µm diameter) 
particles, typically coated with the 
stationary phase.

• Stationary phase is selected to be 
slightly favored by the analyte, 
compared to the mobile phase.

• Differences in analyte affinity for 
the stationary phase results in the 
separation of analytes.
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INTERACTION BETWEEN THE SOLUTE AND THE STATIONARY PHASE

The interaction between the solute and the stationary phase provides a third 
method for describing a separation (Figure 12.4). In ADSORPTION CHRO-
MATOGRAPHY, solutes separate based on their ability to adsorb to a solid 
stationary phase. In PARTITION CHROMATOGRAPHY, the stationary phase is  
thin, liquid film on a solid support. Separation occurs because of differences 
in the equilibrium partitioning of solutes between the stationary phase and 
the mobile phase. A stationary phase consisting of a solid support with co-
valently attached anionic (e.g., –SO3

–) or cationic (e.g., –N(CH3)3
+) func-

tional groups is the basis for ion-exchange chromatography. Ionic solutes 
are attracted to the stationary phase by electrostatic forces. In size-exclusion 
chromatography the stationary phase is a porous particle or gel, with sepa-
ration based on the size of the solutes. Larger solutes, which are unable to 
penetrate as deeply into the porous stationary phase, move more quickly 
through the column.

12A.4 Electrophoretic Separations

In chromatography, a separation occurs because there is a difference in 
the equilibrium partitioning of solutes between the mobile phase and the 
stationary phase. Equilibrium partitioning, however, is not the only basis 
for effecting a separation. In an electrophoretic separation, for example, 
charged solutes migrate under the influence of an applied potential. Separa-
tion occurs because of differences in the charges and the sizes of the solutes 
(Figure 12.5). 

Figure 12.4 Four examples of interactions between 
a solute and the stationary phase: (a) adsorption on 
a solid surface, (b) partitioning into a liquid phase, 
(c) ion-exchange, and (d) size exclusion. For each 
example, the smaller, green solute is more strongly 
retained than the larger, red solute.

Figure 12.5 Movement of charged sol-
utes under the influence of an applied 
potential. The lengths of the arrows in-
dicate the relative speed of the solutes. 
In general, a larger solute moves more 
slowly than a smaller solute of equal 
charge, and a solute with a larger charge 
move more quickly than a solute with a 
smaller charge.

There are other interactions that can serve 
as the basis of a separation. In affinity 
chromatography the interaction between 
an antigen and an antibody, between an 
enzyme and a substrate, or between a re-
ceptor and a ligand can form the basis of 
a separation. See this chapter’s additional 
resources for some suggested readings.
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LC SEPARATION MODES

Stationary Phase Mobile Phase Separates

Ion Exchange Anionic or 
Cationic

Weak salt 
solution

Anions or 
Cations

Size Exclusion Porous particles Anything
Large molecules 

(proteins, 
polymers)

Normal Phase Polar Non-polar Polar Molecules

Reversed Phase Non-polar Polar Non-polar 
Molecules


