Synthesis and metal ions uptake behaviour of formaldehyde condensed chelating resins of 2-aminothiazole and 4,4’-diaminodiphenylether coupled with phenol
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Summary:

Removal of heavy metal ions from industrial wastewater has been a great concern in view of environmental pollution problem. Since metal ions are non-biodegradable in nature and possesses carcinogenic properties, therefore, imposes serious threat to aquatic and environmental system. The solid phase extraction of metal ions is an attractive technique based on sorbent that retains analytes. The use of insoluble functionalized polymers as solid phase, with their chelate forming properties gains importance due to operational flexibilities, practical convenience, and specific and fast complexation capabilities.

Azodye compounds have been widely used as analytical reagents due to their specific metal complexing behaviour. However, such compounds lacks proper mechanical strength as well as they possesses solubilities in quite a good number of common solvents including water which hinders their effective use as an industrial chelating agents. Therefore, incorporation of azo-based compounds into polymer matrix invokes considerable interest in recent years.  

In the present work, two new chelating resins (AT-PHE-HCHO and DDE-PHE-HCHO), having multiple ligating sites were synthesized by formaldehyde (HCHO) condensation of azodyes of 2-aminothiazole (AT) and 4,4’-diaminodiphenylether (DDE) coupled with phenol (PHE), respectively. All the resins and its metal chelates were characterized using FT-IR, 1H-NMR and other spectroscopic techniques. The extent of Cu2+ and UO22+ metal ions loading was examined under both competitive and non-competitive conditions, with variation of parameters and using batch and column techniques. The resin AT-PHE-HCHO showed more effectiveness in removing metal ions, which attributed to the presence of chelating sites like sulphur and nitrogen in the resin matrix in a favourable position for coordination with the metal ions.  This resin was used in column techniques for the study of further metal ions sorption and desorption processes. Presence of alkali and alkaline earth metal ions in the medium had little effect on sorption behaviour of the resins. The use of dilute hydrochloric acid (>0.5 mol litre-1) resulted in removal of nearly 25-30% of the sorbed metal ions from the resin column. 
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