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Abstract [ Objective] To address the risk of chlorinated disinfection byproducts generated by pre-chlorination, this paper aims to
evaluate the efficacy, applicable conditions, and optimization of a dual pre-oxidation solutions for achieving balanced treatment
performance and water safety. [ Methods]  Combining 10 years of water treatment plant ( WTP) operational data with pilot-scale
experiments, this paper analyzes the treatment efficiency of pre-ozonation and its combinations, and proposed dosing optimization
solutions. [ Results ] Data mining showed that raw water quality varied seasonally, with high temperature and turbidity in summer,
and low temperature and turbidity in winter. By replacing part of sodium hypochlorite with ozone, the dual pre-oxidation mode
significantly enhanced algae removal during high-algae periods, maintained organic matter removal, and reduced chloroform formation.
Furthermore, the impact of pre-ozonation on sedimentation performance was closely related to tank type and the proportion of
recirculation water. WTP A ( non-recirculating mechanical accelerated clarification tank ) achieved turbidity removal under low-
temperature, low-turbidity conditions (0. 6—1.4 NTU). However, dosing should be stopped when raw water turbidity fell below 0. 6
NTU to avoid inhibitory effects. In contrast, WTP B Phase I ( side-flow inclined plate sedimentation tank without recirculation) was
more significantly affected by pre-ozonation interference, requiring ozone to be turned off under both low-turbidity (<0.6 NTU) and

high-turbidity (>1.5 NTU) conditions to ensure stable sedimentation performance. In WTP B Phase II ( mechanical accelerated
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clarification tank ) , a high recirculation ratio helped stabilize the coagulation-sedimentation effect of pre-ozonation, enabling it to

effectively enhance turbidity removal across a wider range of influent turbidity (<2.0 NTU). [ Conclusion ]

Therefore, dual pre-

oxidation solutions should be optimized on a case-by-case basis for each plant, according to sedimentation tank configuration and

recirculation conditions, to enhance process efficiency and safety.

Keywords dense algae; ozone (0O,) ; sodium hypochlorite (NaClO) ; sedimentation; data mining; water treatment plant( WTP)
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