
Abstract 

This work is focused on the preparation and characterization of capillary monolithic 

columns based on a copolymer of styrene, divinylbenzene and methacrylic acid for the 

chromatographic separation of small molecules. The capillary monolithic columns were 

prepared in the quartz capillaries by one-step radical copolymerization reaction of monomers 

of styrene, divinylbenzene and methacrylic acid in the presence of toluene and isooctane as 

porogenic solvents and azobisisobutyronitrile as an initiator. The effect of incorporation of 

methacrylic acid into the polymerization mixture on the separation behavior and efficiency in 

reversed phase capillary liquid chromatography (CLC) and capillary liquid 

electrochromatography (CEC) was studied using a test mixture of compounds containing 

thiourea, phenol, aniline, benzene, toluene, ethylbenzene, propylbenzene and butylbenzene. 

The Walters test for reversed stationary phases was employed to evaluate the hydrophobicity 

of the prepared columns. Based on the calculated value of hydrophobicity index of 10.76, the 

prepared monolithic columns can be classified as very hydrophobic. Excellent repeatability of 

measurements in CLC mode and very good repeatability of the monolithic column preparation 

were achieved. The effect of polymerization time on the chromatographic properties of the 

prepared monolithic capillary columns was studied by reversed phase CLC as well as by CEC. 

At selected optimum conditions of preparation, efficiencies of up to 49 000 theoretical plates 

per meter length of column for CLC and up to 100 000 theoretical plates per meter length of 

column for CEC were achieved for the individual analytes in the test mixture. The effect of 

electrostatic interactions between methacrylic acid as a weak cation exchanger and selected 

analytes (a mixture of three amino acids and thiourea or diethylamine) on their retention in CLC 

was also investigated. The results indicate the possibility of using the prepared monolithic 

columns also in the ion exchange mode. Finally, the prepared stationary phases were 

characterized by mercury intrusion porosimetry and BET method and scanning electron 

microscopy images were taken for different additions of methacrylic acid into the 

polymerization mixture. 

 


