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Abstract Emerging pollutants in water bodies exhibit environmental persistence, easy accumulation, and pose potential ecological
risks to humans and environment. With the frequent detection of emerging pollutants, the realization of efficient treatment of emerging
pollutants has attracted wide attention. Biomass-derived carbon materials offer a promising solution for the removal of emerging
pollutants due to their low cost, large specific surface area, high porosity, and excellent adsorption performance. Consequently, they
are increasingly being recognized as superior options for removing emerging pollutants from water bodies. This paper systematically
reviews the construction of biochar carbon materials from various biomass sources such as plant bodies, crustacean shells, and sludge.
Additionally, it analyzes the mechanisms by which different biomass-derived carbon materials remove emerging pollutants, focusing on
adsorption and catalysis. The paper also outlines the limitations of applying biomass-derived carbon materials in pollutant removal.
Furthermore, the future research direction of biomass-derived carbon materials is discussed, highlighting two key aspects, enhancing
the selective removal performance of emerging pollutants and exploring methods for the recycling of these materials.
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Fig. 1 Preparation of Biochar Materials from Various Biomass Sources
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Fig.2 Preparation of Biochar Materials from Shells of Different Crustaceans
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Fig.3 Preparation of Biochar Materials from Sludge
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Tab. 1 Primary Processes for Biochar Preparation from Different Raw Materials and Methods
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M+ KRS 3+ A A AR 800 SR ks [9]
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Fig.4 Adsorption of Emerging Contaminants by Different Biochar Materials in Water Environment
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Tab.2 Comparison of Emerging Contaminants Adsorption by Different Biochar Materials in Water Environment
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IR AT T FrIETR &M VU (HLAER) 80 58.25 96. 8% [21]
25751 AL EATE L PURRER (BiER) 200 379.78 - [24]
15k RN B VU (ILAER) 200 82.2 82.2% [29]
WRY R (PUER) 500 35.3 91.2% [29]

ARG T RSB ERMRIUA R (FEER) 300 944.3 >80. 0% [13]
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Fig.5 Removal of Emerging Contaminants in Water Environment by Activated AOPs of Different Biochar Materials
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Tab.3 Comparison of Degradation of Emerging Pollutants Activated by Different Biochar
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