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Abstract [ Objective] To systematically review the research status, challenges, and future directions of chlorination disinfection
by-products ( DBPs) in drinking water, comprehensively assess their potential public health risks, and provide a scientific reference for
optimizing water treatment processes and setting safety standards. [ Methods] Using bibliometrics and systematic review, this paper
analyzes research trends and hotspots in this field based on the Web of Science core collection database. It also systematically
summarizes and reviewes research progress on DBP precursor sources, formation mechanisms, species characteristics, health risks,
detection techniques, and various treatment method. [ Results |  Bibliometric analysis shows that DBP research interest is continuously
growing, with China and the US as the primary research forces, focusing on trihalomethanes (THMs) and haloacetic acids (HAAs).
Natural organic matter ( NOM) is the main precursor for carbonaceous DBPs, while nitrogenous organic matter forms more toxic
nitrogenous DBPs. Advanced oxidation processes ( AOPs) and ozonation can effectively remove precursors but face challenges of high
cost and secondary pollution risks. Mass spectrometry is the mainstream detection technique but still faces challenges in identifying

novel, low-concentration DBPs. Total organic carbon (TOC) and ultraviolet absorbance (UV,s,) can serve as surrogate monitoring
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indices for precursors, and machine learning models show great potential in predicting DBP formation. [ Conclusion ]

The control of

DBPs currently faces challenges in novel species identification, whole-process risk assessment, and efficient, low-cost treatment

technologies. Future research should focus on developing high-throughput, high-precision new detection techniques, assessing the

toxicity of novel DBPs, developing economical and eco-friendly combined treatment processes, and strengthening source-to-tap whole-

process risk control strategies to ensure drinking water safety.
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Statistical Chart Generated from the Web of Science Core Collection Database by Using of the Keyword

" Disinfection by-Products"
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Tab.3 Concentrations and Characteristics of DBPs Precursors in Different Water Bodies
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Tab.4  Detailed Introduction of Different Types of DBPs
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Tab.5 Determination Methods of DBPs
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Tab. 6 Comparison of Advantages and Disadvantages of Different Treatment Methods
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Tab.7 Comparison of Different Processes
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Tab. 8 Criteria for Carcinogenic Risk Assessment
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Tab.9 Criteria for Non-Carcinogenic Risk Assessment!'?”’
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Tab. 10 Common Machine Learning Methods
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