
Abstract 

 

The aim of this diploma thesis is to evaluate the efficiency of two types of granular activated 

carbon (GAC), Filtrasorb TL 830 and Picabiol 12x40, for the adsorption of cellular peptides with 

low molecular weight produced by cyanobacterium Microcystis aeruginosa that are hardly 

removable during the coagulation/flocculation processes. The effect of different carbon 

properties (surface charge, textural characteristics), peptide properties (molecular size, surface 

functionality and charge) and solution characteristics (ionic strength and pH value) on the 

peptide uptake was investigated using laboratory equilibrium and kinetic adsorption experiments. 

The results showed that adsorption of peptides was influenced by the charge conditions in 

adsorption system that depend on solution pH. The pH value influences surface charge and the 

point of zero charge (pHpzc) of GAC as well as dissociation and protonization of peptide 

functional groups. It was found that efficiency of the peptide adsorption increased with 

decreasing pH value for both GACs. Under these conditions adsorption was enhanced by 

attractive electrostatic interactions between GAC surface and peptide functional groups and was 

also positively influenced by the conformation changes in peptide structure. GAC Picabiol 12x40 

showed the total highest adsorption capacity at pH 5 due to high portion of mesopores compared 

with GAU Filtrasorb TL 830. It was also demonstrated that higher ionic strength of the solution 

may enhance adsorption of the peptides due to screening of repulsive forces between GAC and 

the peptides and between the peptides themselves. The analyses of samples after the adsorption 

experiments proved that peptides with low molecular weight of 1 – 4.5 kDa were adsorbed 

preferentially. The present work demonstrated that besides hydrophobic interactions, which 

generally control the adsorption onto activated carbon, electrostatic interactions and H-bonds 

play essential role during the adsorption of polyelectrolytes such as peptides onto GAC. 
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