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Comparison of Microbes Removal Efficacy of Different Water Treatment Process Systems

and Different Water Sources in a Northern City

XU Hao, ZHAO Bei“ , WANG Yang, LI Xiangyi, CAI Jianan, YANG Yang, LI Yuxian
( Beijing Waterworks Group Co. , Lid. , Beijing 100031, China)

Abstract [ Objective ]|  With the continuous improvement of China’s drinking water quality standards, the requirements for
microbial safety and risk control in water supply have become increasingly stringent. However, there are limited studies on the
microbial removal efficiency of individual units in water treatment processes. Comparing the microbial removal effects of different units
can help water plants optimize their process parameters based on actual conditions. [ Methods |  This study selected one water
treatment plants ( WTPs) that used groundwater as its source of water and two WTPs with different treatment processes that used
surface water as its source of water in a northern City. Water samples were collected from all process units across four seasons, as well
as from distribution networks at varying distances from these plants. Five indices were detected, including heterotrophic plate count,
total coliform, Escherichia coli (E. coli) , Enterococcus and Legionella pneumophila, alongside turbidity and dissolved organic carbon
(DOC). The study evaluated the roles of conventional and advanced treatment processes in ensuring microbial safety and compared the
removal efficiencies of specific microorganisms across process units. [ Results |  The study found that externally transferred water
sources showed higher detection rates of total coliforms and E. coli than that in the other two WTPs, and 100% removal could be
achieved by the main ohlorination process through each treatment unit. Contact time in pre-oxidation processes directly affected

microbial removal efficiency. Enterococcus was detected in sand filter backwash water, suggesting it should be included as an enhanced
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monitoring indicator. Ultrafiltration ensured stable removal of total bacterial count despite fluctuations in raw water quality.

[ Conclusion |

All treatment units effectively reduced microbial risks. It is recommended to strengthen free chlorine monitoring at

pipe network endpoints and adjust primary chlorination dosages during high-temperature seasons.

Keywords
ultrafiltration ( UF)

microbial safety  water purification process
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Fig.7 Annual Enterococcus Results of Two WTPs Using Surface Water as Water Source in Each Season
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