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Alginate-based hydrogel for water treatment
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Hydrogels based on sodium alginate and poly(4-vinylpyridine) were successfully prepared via 
physical cross-linking by ionic interaction. Different hydrogels with different percentages of gela-
tion were prepared by varying the molar ratio between sodium alginate and poly(4-vinylpyridine). 
The prepared hydrogels were characterized using different techniques as FT-IR spectroscopy, X-ray 
diffraction (XRD), thermal gravimetric analyses (TGA) and scanning electron microscope (SEM). 
Increasing of initial decomposition temperature of alginate due to interaction with poly(4-vinylpyr-
idine) was observed. Industrial wastewater mainly contains toxic heavy metal ions and/or dyes 
(acidic and cationic). In the current study, the removal of heavy metal ions and dyes are studied. 
Moreover, the behaviors of prepared hydrogels in different buffer solutions were determined. The 
results show that degree of swelling (DS) is increasing with the increase in the content of poly(4-vinyl 
pyridine) in the hydrogels. This increasing in DS is much more pronounced in acidic pH than neutral 
and alkaline pH. The presence of poly(4-vinyl pyridine) in the hydrogels increases the metal ions 
adsorption as compared with calcium alginate based hydrogel in the ordering Cr6+ > Cu2+ > Ni2+ > 
Cd2+ . Hydrogels based on poly(4-vinylpyridne) improves acidic dye uptake as compared to hydrogel 
based on calcium alginate. 
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