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Hierarchical porous organic polymers for visible light and natural sunlight induced rapid degradation of organic pollutants in a unique mechanistic pathway
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Harvesting and direct utilization of sunlight to promote organic transformations, and environmental remediation is the ultimate goal for a green, sustainable society. Porous organic polymers (POPs) are emerging as a new domain of semiconductors possessing exceptionally stable, infinitely conjugated organic skeletons capable of efficient visible-light-induced exciton separation and electron flow. The scientific community has witnessed the recent surging use of these materials to catalyze bond-formation reactions, photocatalytic water splitting, and degradation of organic pollutants [1]. Tailored synthesis of POPs using strategically chosen building blocks can result in high surface area, increased mesoporosity and overall conjugation in the skeleton to make them remarkably photoresponsive over a wide region of the natural solar spectrum. Therefore, these semiconducting hierarchical polymers can be used to degrade organic pollutants present in wastewater using direct sunlight in an industrially viable and environmentally benign way [2].

Though visible light active organic moieties are preferentially used for POP synthesis to impart similar nature in their backbone, we hypothesized that strategic incorporation of other wide variety of organic units could also be incorporated in POP structures as the extended π-conjugation will result in the decrease of overall HOMO-LUMO bandgap leading to a relatively increased visible light absorption cross-section of the materials [3].

We herein report a novel POP network exhibiting extremely efficient visible and natural sunlight induced rapid degradation capability of different classes of wastewater organic contaminants under a variety of simulated physical conditions such as extreme pH, natural sunlight etc. following a distinctive mechanistic protocol. Based on systematic observations, we have been able to provide the first-ever experimental proof of the concomitant occurrence of conventional catalyst sensitized and a secondary adsorbed substrate sensitized visible-light-induced mechanism manifested by our catalyst possessing suitable borderline energy-state potentials.
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