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Abstract [ Objective] Novel contaminants pose a severe challenge to the ecological environment and human health due to their
persistence,, bioaccumulation and potential health hazards. Traditional water treatment processes are difficult to effectively control such
contaminants. Particle filtration technology, through the synergistic effects of physics, chemistry and microbiology, has demonstrated
significant application potential and has become a research hotspot. This paper aims to systematically explore the removal efficiency and
mechanism of action of riverbank filtration, biological slow filtration, rapid filter and activated carbon filter for novel contaminants,
providing a reference for the technological research and application of controlling novel contaminants in water. [ Methods ] This paper
adopts bibliometric method to conduct a comprehensive and systematic review of the action mechanisms, application status and the
latest research progress of four filtration technologies. [ Results ]  Different filtration processes show significant differences in the

removal efficiency of novel contaminants due to the differences in their action mechanisms. Riverbank filtration mainly relies on natural
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hydrological processes and microbial degradation. It is effective against easily degradable novel contaminants such as sulfamethoxazole,
but has limited removal of refractory novel contaminants such as carbamazepine. Biological slow filtration achieves efficient and deep
purification through the synergistic effect of biofilms and adsorption. However, at low temperature, the biofilm formation time is
prolonged and its stability is also inhibited. The conventional rapid filter mainly relies on physical interception, and the removal of
novel contaminants is insufficient. By combining chemical pretreatment, the removal efficiency of novel contaminants can be
significantly improved. The activated carbon filter can remove over 90% of hydrophobic novel contaminants such as bisphenol A due to
its high adsorption performance, but it has a short adsorption cycle and relatively high operating costs. [ Conclusion]  Single-particle

filtration technology is difficult to effectively remove the entire spectrum of novel contaminants. The development and utilization of

combined processes with synergistic effects to achieve efficient degradation and removal of novel contaminants will become an important

research direction in this field, providing key theoretical support for the control of novel contaminants.

Keywords novel contaminant; particle filtration; removal efficiency; action mechanism; synergistic effect
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Fig. 1 Annual Publication Trend of Relevant Literatures
during January 2015 to December 2024
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