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This work investigated the mechanism of highly efficient removal of trace Cr(V1) by a weak base
anion exchanger called Duolite A7. The results revealed that in addition to ion exchange, redox
reactions were also taking place inside the resin, where Cr(VI1) oxidized the amine functional
groups as well as the phenol-formaldehyde matrix, while itself getting reduced to Cr(I11). Cr(I11)
formed was either precipitated inside the resin as Cr(OH)s or formed complexes with carboxylic
acid groups which were formed as a result of oxidation inside the resin. By-product analysis
showed that formaldehyde, a human carcinogen, is released in the effluent due to oxidative attack
of Cr(VI) on the resin. An attempt was also made to have a more insightful investigation of the
adsorption-coupled redox reaction mechanism of Cr(VI) with a lignocellulosic material, coconut
husk, since elucidation of the mechanism would help open up a new paradigm for the design of a
special class of redox-active sorbents with high Cr(\V1) removal capacity for effective remediation
of Cr(VI) contaminated water. Motivated by the impressive Cr(VI) removal performance of
Duolite A7 resin which was achieved due to the phenomenon of redox-active ion exchange, a
redox-active adsorbent called PS-7 was synthesized by immobilizing polyethylenimine (PEI)
polymer on the surface of a hydrophobic substrate. The composite material was validated through
a series of batch and fixed-bed column studies, and the removal mechanism was established
through extensive characterization.
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