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Fig. 1 Pilot scale flow diagram for filter backwash water and sedimentation sludge wastewater treatment
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Table 1 Water quality parameters of raw water, filter backwash water and sedimentation sludge water
FE pH MUEE/NTU UV,5,/cm™ DOC/(mg-L")  NH/-N/(mg'L")  AP/(mgL")  YPFAS/(mgL")
J/ZVIN 7.5~8.3 0~50 0.021~0.053 1.92~5.11 0.14~0.27 0.003~0.056 0.2
R 7582 100~200 0.026~0.057 2.16~3.24 0.13~0.27 0.117~0.182 2.8
HEJEK 7.7~8.1 >>200 0.024~0.049 2.40~3.58 0.10~0.64 0.066~0.130 11.4
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Fig. 2 Pollution loads and proportions of NH+4-N, DOC, Al**, and PFAS in raw water, filter backwash water, and
sedimentation sludge water
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Fig. 3 Removal rate of turbidity of filter backwash water and sedimentation discharge water with
different coagulants and dosage
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Fig. 4 Effects of different coagulants on the removal of UV, and five fluorescent components in filter backwash water and
sedimentation discharge water
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Fig. 5 Removal efficiency of turbidity, Al**, UV,,,, DOC and five fluorescent components by different
treatment processes in the pilot test
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Fig. 6 Removal efficiency of PFASs by different treatment processes in the pilot test
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Abstract  To investigate the impacts of direct reuse and treated reuse of filter backwash water and
sedimentation sludge water on water treatment plants, as well as the different performance in the treatment
processes of these two types of water, this study employed pollution load calculations, laboratory-scale
coagulation experiments, and pilot-scale coagulation-ultrafiltration trials to examine the two types of production
wastewater. The pollution load calculations for dissolved organic carbon (DOC), ammonia nitrogen (NH,™-N),
AI’", and perfluorinated compounds (PFASs) indicated that the direct reuse of production wastewater would
impose an additional pollution load on the drinking water treatment plants, of which sedimentation sludge water
and filter backwash water contributed significantly to the load of PFASs and AI’*, respectively. Comparative
analysis of turbidity, UV,s,, and PFASs removal in the laboratory-scale tests revealed that the coagulation
performance of filter backwash water was slightly better than that of sludge discharge water. A dosage of
10 mg-L™" of poly-aluminum chloride was found to be the optimal coagulant. In the pilot-scale experiments,
turbidity, DOC, AP, and PFASs in both types of water were effectively removed, with small differences in
effluent quality. However, the presence of hydrophilic and small-molecule organic matter in filter backwash
water resulted in lower removal efficiency compared to sedimentation sludge water. Overall, after appropriate
treatment, both the two wastewater types can be reused, thereby reducing wastewater discharge and improving
water resource utilization in drinking water treatment plants.

Keywords filter backwash water; sedimentation sludge water; coagulation; poly aluminum chloride;
ultrafiltration
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