Statement of Novelty
[bookmark: _GoBack]Wastewater treatment and its subsequent utilization for sustainable energy recovery are increasingly important for addressing water scarcity and the growing demand for green hydrogen. Nanoparticle-assisted and plant-based wastewater treatment approaches have already been widely investigated for environmental remediation. However, conventionally prepared nanoparticle systems may suffer from particle agglomeration, non-uniform distribution, and limited control over effective particle size during their application. Herewith, we report an integrated nano–bio–phytochemical treatment strategy based on in-situ synthesized PAM-stabilized ZnO nanofluid, Croton bonplandianum (Bantulsi) extract, and selectively enriched microbial communities. An important novelty of the present work is use of an in-situ synthesized nanofluid system, in which nanoparticles are generated directly within stabilizing medium. The low-dimensional and size-controlled nanoparticles also provided a higher surface-area-to-volume ratio which improved accessibility of active sites and more uniform distribution throughout fluid medium. 

