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Abstract 

Anionic polysaccharides polymers are class of polyelectrolyte 
hydrogels. They have a wide range of application in the food industry, 
such as shelf-life extension, flavour release, nutraceutical preservation, 
and food packaging. Polyelectrolyte hydrogels are linear, slightly 
crosslinked polymers containing ionizable groups on their backbone. 
Additionally, they are sensitive to pH changes.  
In this work, the monophasic model is used to describe the steady-state 
behaviour of polyelectrolyte hydrogels. As a result of ionizable groups' 
existence, there are four contributions in the Helmholtz free energy: the 
elastic ones, the term of mixing of the solvent with the network, the 
term of mixing of the ions with the solvent, and the term of dissociation 
of acidic groups. Electroneutrality assumption also has been considered 
in this work.  
In the comparative study, the model has been used to simulate 
hydrogels' behaviour reported in the literature. From the results, it can 
be established that the model's swelling ratios can be calibrated to fit 
the actual behaviour of the literature findings. This conclusion is 
evident from the simulation results, as the initial concentration of the 
ionizable groups present in the polymer chain increased with an 
increase in the PAA concentration of each gel reported. Comparing the 
model's results and literature showed a proportional dependence of the 
swelling behaviour on the number of dissociation groups, indicating the 
model's realistic results.  
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