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Despite clean water being an important resource, many industrial processes de-
crease the availability of water by contaminating it with harmful compounds such
as organic dyes and metal ions.[1] To gain further insight into sustainable waste-
water treatment, we present a novel alginate-based hydrogel with favorable ad-
sorption characteristics in regard to organic and inorganic model contaminants.
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Many alginate gels are formed by the introduction of multivalent cations or the
use of the carboxylic group for chemical crosslinking, thereby using this nega-
tively charged group also needed for the adsorption of positively charged conta-
minants.[2], [3] To retain the carboxylic groups located along the alginate back-
bone, a two-step synthesis consisting of glycol cleavage and reductive amina-
tion is used. Alginate is covalently crosslinked by linear poly(ethylene glycol)
bis(amine) with differentmolecular weights via a hydrolysis-insensitive secondary
amine group to ensure swelling in aqueous media. Oscillatory shear rheology and
swelling experiments in aqueous media were conducted to characterize the re-
sulting hydrogels, showing that their properties are dependent on the crosslinker
molecular weight and amount used. Adsorption experiments reveal comparable
adsorption of the organic dye methylene blue and vastly increased adsorption of
calcium cations compared to ionically crosslinked alginate hydrogels. The results
of this work position the novel alginate hydrogels as versatile materials in regard
to wastewater purification with high potential for further modification.
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