%41 5 %23 M E 4 K HE K Vol. 41 No. 23
2025 4 12 A CHINA WATER & WASTEWATER Dec. 2025

DOI:10. 19853/j. zgjsps. 1000-4602. 2025. 23. 009

TR HRESFEK 0,-BACIREANENEE A1

BOEWF, 36 4, KRB, FEA, MMM, XK
(1. BRI KT AXFFEENLIFER, & &% 710048; 2. L& TH IR
BR<ERSHINE, EiF 200092; 3. TR KF FRFEHAKFR, /X 400045)

B E: ATHRRLA-AWFERE(0,-BAC)EE A T ¥ 3t Ak #iF 3 Rk oy 440
AR B HAF A AL R By X R R T EATFAL LS 0,-BACK AL T LG4 K ) 4 At
KA F, HRT BAr LA TE KR IKR A I T F 69 Bl — KR T 695 KL R fri B
B, R B AT T ea AR SR AR AE S AR, 4R AW, 0,-BACIR A T
LR TRAEEBRFTIKEMTERAR ALEFRIBITHR S ED 5% ;/£0,-BACEFHN
IEWMRAAERAT, THE S BB VARAIT T M0 18, 3P R IE Ao 208 ok L AT I 5 64 22 i
TV fB AT et P K AR T £ ZAE A, ¥4 Saprospiracea #= Blastocatella B /% .

X AR AE; RR-AMEMRR; KEERK; Fiewd; AHRAR

FESES: TUIL XHEiFRIZES: A XEHS: 1000 - 4602(2025)23 - 0055 - 09

Efficiency and Mechanism of Ozone-Biological Activated Carbon Advanced
Treatment Process for Low-turbidity and Micro-polluted Raw Water in
Northern China

QUAN Chen-yan', GUO Yuan', ZHANG Zhao-he', LI Jia-ke',  LIU Shan-shan’,
SHI Wen-xin’

(1. School of Eco—environment & Chemical Engineering , Xi’ an University of Technology, Xi’ an
710048, China; 2. Shanghai Municipal Engineering Design Institute <Group> Co. Lid., Shanghai
200092, China; 3. College of Environment and Ecology , Chongqing University, Chongqing
400045, China)

Abstract: The performance of the two treatment systems of a water treatment plant in northern
China operating both conventional treatment and ozone—biological activated carbon (O,~BAC) processes
in terms of water quality improvement and pollutants removal was evaluated under consistent source water
conditions characterized by winter low-temperature, prolonged low-turbidity, and rganic micro-pollutants,
so as lo investigate the purification efficiency and underlying mechanisms of the O,—BAC advanced
treatment process in treating low-turbidity and micro-polluted raw water in northern China. Additionally,
the bacterial community composition, its dynamic variations, and associated biological risks were
systematically analyzed. It showed that the O,—BAC advanced treatment process was well suited for

treating low-turbidity, micro-polluted raw water in northern China; however, its performance was

EEUH: BREKMAEIT IR (2024SLK]-15); BRAEREIR R ZR+ TR A ZIRTE (2022KX]J-115); Bk
A B AR FEMBRITWIA (2023-JC-QON-0410); REHLERZESEHIRE (2022M712561)
BIE1EE: BE E-mail: guoyuan@xaut.edu.cn; R E-mail: xaut_ljk@163.com

- 55 .



%415 23

OE 4 K HE oK

www. cnww1985. com

significantly influenced by seasonal variations. The integration of O,~BAC with conventional treatment

processes enabled the establishment of multi-barrier systems for enhanced removal of pollutants. Notably,

biofilms developed on carbon and sand packing media contributed significantly to the degradation of

organic micro-pollutants, with key microbial genera including Saprospiraceae and Blastocatella playing a

pivotal role.
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Fig.3 Variation of conventional indicators of post-
filtration water quality at different seasons
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Fig.7 Correlation analysis between conventional water
quality indexes and microbial compositions in effluent of

each unit in summer and winter
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