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Pilot-Scale Test of Formation Potential Changes of Nitrogenous DBPs during Supernatant
Recycling in Thickening Tanks
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Abstract [ Objective] Supernatant of thickening tank in water treatment plant serves as the primary source for process tail water
reuse. Investigating the impact of reusing this supernatant on the formation of nitrogenous disinfection by-products (N-DBPs) provides
a scientific basis for optimizing water treatment processes and mitigating associated drinking water health risks. [ Methods | Effect of
the reuse of supernatant from the concentration tank to raw water on the formation of potential changes of typical N-DBPs during the
drinking water treatment processes was studied based on pilot-scale experiments. The typical N-DBPs studied in this paper include six
CX;R-type N-DBPs (i. e., dechloroacetonitrile, bromochloroacetonitrile, debromoacetonitrile, dichloroacetamide, trichloroacetamide
and nitrotrichloromethane ) and six nitrosamines (i. e., nitrosodimethylamine, nitroso pyrrolidine, nitroso di-n-propylamine,
nitrosodiethylamine, nitrosodiphenylamine, and nitrosomorpholine ). [ Results ]  All the studied N-DBPs were formed when the

supernatant was chlorinated. The formation of CX,R-type N-DBPs contributed to 99. 8% in weight percent of the formed N-DBPs. The
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formation potentials of the haloacetonitriles, haloacetamides, halonitromethanes, and nitrosamines were 8.5-10.7, 4.3-5.5, 1.7~
2.3 ng/L, and 14.7-19. 1 ng/L, respectively. [ Conclusion] Dichloroacetonitrile, dichloroacetamide and nitrotrichlorome-thane
are the dominant CX,R-type N-DBPs, while nitrosodimethylamine and nitroso pyrrolidine are the major nitrosamines formes during
chlorination of the supernatant. Regard to the source waters of the supernatant, filtered backwash water provides more precursors of N-
DBPs compares to the sedimentation sludge water. Fixing the reflux ratio of the supernatant at 3 : 1, the reuse of the supernatant
alleviates the formation of N-DBPs from raw water, and has little effect on the formation of N-DBPs from filtered effluent.
Simultaneously, the continuous reuse of the supernatant had little effect on the accumulation of precursors of N-DBPs in both the

filtered backwash water and the sedimentation sludge water. This study suggests that the supernatant from the concentration tank can be

directly reused to raw water when using the formation potential of N-DBPs during drinking water treatment processes as a risk control

indicator.

Keywords supernatant of thickening tank reuse nitrogenous disinfection by-products (N-DBPs) formation potential ~pilot scale test
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Fig. 1 Pilot-Test Setup of Supernatant Reusing from Thickening Tank
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Fig.2 Formation Potential of N-DBPs in Supernatant
of Thickening Tank
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Fig.3 Formation Potential and Mass Fraction Percentage of N-DBPs in Supernatant Source Water of Thickening Tank
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Fig.4 Effect of Supernatant Reuse from Thickening Tank on Formation Potential of N-DBPs in Source Water
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Fig. 5 Effect of Supernatant Reuse from Thickening Tank on Formation Potential of N-DBPs in Filtered Effluent
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Fig. 6  Effect of Supernatant Reuse from Thickening Tank on Formation Potential of N-DBPs in Sludge Wastewater
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