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Abstract:

Microplastics (MPs) are tiny plastic particles measuring less than 5 mm in size and are considered
as emerging hazardous micro-pollutants globally owing to their pervasive presence in the
environment and potential ecological and human health hazards. Atmosphere is regarded as a
significant pathway for MPs global cycling, while land-based sources including discharge from
sewage treatment plants (STPs) are acting as a prominent route for their re-entry into the riverine
systems. Though MPs abundance and removal efficacy in different secondary treatment
technique-based STPs have been extensively studied worldwide, such studies are scarce in Indian
conditions. In this context, the first segment of the talk intends to provide the first evidence of
MPs deposition in rainwater (wet atmospheric MPs deposition) in the selected urban and peri-
urban areas of India, highlighting their characteristics, potential sources, and transport factors in
the environment. Additionally, a comprehensive assessment of MPs abundance, distribution,
characteristics, and their removal efficacy in the selected secondary treatment technique-based
STPs like activated sludge process (ASP), aerated lagoon (AL), sequential batch reactor (SBR),
moving bed biofilm reactor (MBBR), fluidized aerobic bioreactor (FAB), upflow anaerobic sludge
blanket reactor (UASB), trickling filter (TF), and bio-tower (BT) in India will be provided. Of late,
the need for sustainable tertiary treatment techniques for MPs removal has been realized due to
their considerable presence in large volumes of secondary-treated sewage effluent despite the
high removal efficacy of STPs. Since the coagulation-flocculation-sedimentation (CFS) system and
rapid sand filtration are recognized as low-maintenance tertiary treatment techniques, it is
necessary to investigate their MPs removal efficacy from secondary-treated sewage effluents.
Moreover, the information on the application of either a combined system of an inorganic
coagulant and an organic biopolymer as a coagulant or a biochar-integrated rapid sand filtration
in removing MPs and their interaction in the aqueous matrices is scarce. In these regards, the
second segment of the talk intends to deal with the removal of MPs from real-time secondary-
treated effluents from MBBR and SBR-based STPs using ferric chloride (inorganic coagulant) and
chitosan (biopolymer) as the coagulant aid based on the outcomes of batch experimentation with
parametric effects on synthetic water containing polystyrene (PS) microbeads. Similarly, the use
of cetyl trimethyl ammonium bromide (CTAB)-modified magnetic biochar, derived from locally-
available biomass, as a novel adsorbent and their potential integration in a rapid sand filter to
remove MPs during batch sorption and fixed-bed column studies will be also discussed. The
applications of the ferric chloride-chitosan CFS system as well as CTAB-modified magnetic
biochar-integrated sand filtration on the real sewage effluents spiked with PS microbeads
showing efficient MPs removal highlights their practical relevance as sustainable tertiary
treatment techniques for removing MPs from sewage effluents.
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