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Abstract [ Objective| Disinfection is a key process for inactivating pathogenic microorganisms and ensuring the biological safety of
drinking water. However, chemical disinfectants including chlorine and chloramine can react with organic and/or inorganic substances
in water, leading to the formation of disinfection by-products ( DBPs) with carcinogenic, teratogenic, and mutagenic properties. It is
difficult to identify all halogenated organic DBPs in drinking water and conduct toxicity tests correspondingly. Total organic halogen
(TOX) , a comprehensive parameter and toxicity indicator which can represent all halogenated organic DBPs, has received increasing
attention in drinking water disinfection and DBPs research fields. [ Methods |  Focusing on TOX in drinking water, this paper
summarizes the concentration levels of TOX in drinking water of different regions around the world, reviews the health risks related to
TOX, and elaborates on the control strategy of TOX in drinking water from the perspectives of source control, process control, and
terminal control system. [ Results| Mass concentrations level of TOX in drinking water generally range from tens to hundreds of pg/
L(in terms of chlorine) , which are highly correlated with the cytotoxicity and genotoxicity levels of disinfected drinking water. Source
control, process control, and terminal control method can all achieve effective control of TOX in drinking water. However, previous

researches related to source control mostly use model precursors or simulated water samples to investigate the removal efficiency of TOX

[WFBEH#] 2025-03-26

[(E4WB] R ARB RIS (52325001); Wb & A R B2 56 4 (2026AFB208 ) 5 H 4 % 4 25 1 B BF B A7 3% A BLBIF Al 55 2% & 33
( CKSF2025707/NY) ; L8048 A SR FE#FE & 000 H /KRR 2#1 A 3 4 (2208085US10)

(1EHEEN] HAk(1996— ), %, TR, F 8 AR K3 KM B R 7= Y55 % T4  E-mail ; xiaorong@ mail. crsri. cn,

[BEEE] FUR1976— )5, IESH TR, 2 NFRAIKOK L 20 TAE, E-mail: lyalong883@ 163. com,



(ST SR ER € S =5 1y A

TR S LB A i) KURS: 5 4 BT e it e

Vol. 45, No. 7,2026

precursors during water treatment processes in small-scale or pilot-scale experiments. [ Conclusion ]

After analyzing the deficiency of

previous researches, future research directions related to TOX are prospected from the perspective of water quality standard formulation,

formation characteristics research, as well as efficient integrated control, with the intention of providing reference and theoretical

support for effective regulation and control of DBPs and TOX in drinking water.

Keywords total organic halogen (TOX) ; drinking water; disinfection by-products (DBPs) ; occurrence level; control method
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Tab. 1 TOX Levels of Drinking Water in Different Countries and Regions
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Fig.2 Control Methods of TOX in Drinking Water
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Tab.2 Effectiveness of Source Control Methods for TOX in Drinking Water
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Tab.3 Effectiveness of Terminal Control Methods for TOX Removal in Drinking Water
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