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Abstract [ Objective]  Addressing the widespread issue of low removal efficiency for algae and odor-causing substances in high-
algal, high-odor water sources during conventional treatment processes in southern regions, this paper evaluates the operational
performance and costs of process after upgrading and reconstruction at a southern water treatment plant( WTP) with a capacity of 2. 5
10° m*/d. The objective is to enhance effluent water quality while optimizing operational costs. [ Methods] The pre-ozonation unit at
the WTP was upgraded to an ozone/hydrogen peroxide( 0,/H,0,) AOP pretreatment. By comparing long-term operational data before
and after the reconstruction, the removal efficiency of this process on algae, typical odor substances, and other conventional water
quality indices was systematically evaluated and its economic feasibility was analyzed. [ Results] The O,/H,0, process significantly
enhanced the removal of algae and odor substances. When algal density in raw water ranged from 2. 1x10” cells/L to 2. 5107 cells/L,
and the mass concentrations of 2-methylisoborneol (2-MIB) and geosmin (GSM) were 35-70 ng/L and 10-12 ng/L, respectively, the

algal density in the sedimentation tank effluent decreased from 1.0x 10° —7.9x 10° cells/L under the pre-ozonation process to

[KFmEHA] 2025-12-05

[BEEWMB] AR ESEAA I A AT H (NO1362022088) ; Ll A& FH AL s /ML B3 6 1 $2 7+ T AR5 H (2022TSGC2119)
[MEE®AT]  ZWRIB(1990— ), 5 WILRFSAE  WFE 5 1) 45 HEZK T2, E-mail :1izb1218@ 163. com,,

[EEMEE] T23B(1969— ), 5B, ERS TR, TEMNFAHK TS TAE, E-mail ; hkyys@ vip. sina. com,



WK R
WATER PURIFICATION TECHNOLOGY

Vol. 45,No. 4,2026
April 25th, 2026

9.3%10>-3. 6x10° cells/L, the removal rates of 2-MIB and GSM increased from 51. 6%—67. 8% and 26%—58% in the pre-ozonation
effluent to 75. 0%—80. 6% and 73%—78% , respectively. Furthermore, with a 31. 6%—40. 9% reduction in the polyaluminum chloride
(PAC) dosage, the turbidity of the sand filter effluent decreased from 0.27-0.33 NTU to 0. 19-0.23 NTU, the permanganate index
dropped from 1. 70-2. 20 mg/L to 1. 30—1. 57 mg/L, and the manganese mass concentration was reduced from 0. 02-0. 06 mg/L to
below 0. 005 mg/L. [ Conclusion] The 0,/H,0, AOP can serve as an efficient pretreatment process, effectively addressing water

sources with high algae and odor levels. While significantly improving the sensory indices and chemical safety of drinking water, it also

lowers chemical consumption costs, offering valuable engineering insights and reference significance for the upgrading and

reconstruction of similar WTPs.

Keywords 0O,/H,0, AOP algae taste and odor compound
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Fig.3 Ozone Dosages Corresponding to Different Sampling Dates
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Fig. 4 Removal Efficiency of Algae by the Process
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Fig.9  Morphology and Elements Distribution of Sand Filter Media
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