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Cascade Time-varying Flocculation of Reclaimed Water and Its Parameter
Optimization
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(1. School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China; 2. Tianjin
Water Recycling Co. Lid., Tianjin 300221, China)

Abstract: Cascade flocculation is implemented in ordinary mechanical mixing flocculation tank
with constant hydraulic retention time and gradually declined stirring intensity. A cascade time-varying
flocculation mechanism was proposed to improve the effectiveness of flocculation, in which the hydraulic
retention time was designed to vary among each of the four flocculation tanks. Based on the fractal struc-
ture theory of flocs, a pilot-scale study of the cascade time-varying flocculation was carried out at a re-
claimed water plant in Tianjin. The results showed that, based on the stepwise decrease of the G value,
reasonable allocation of flocculation time at each level was required to achieve the best results for the en-
tire flocculation process.
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Fig. 1  Schematic diagram of cascade time-varying flocculation
device
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Fig.2  Design of sampling time
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Fig.4 FEffect of mixing time on average floc size
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Fig.5 Effect of total flocculation time on average floc size
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Fig. 6  Effect of total flocculation time on fractal dimension
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Fig.7 Effect of flocculation method on fractal dimension
1200
1 000
800
600
400
200

17 fpm

- S 2Rk
o JE I 2

0 4 8 12

t/min

16 20
B8 ZgAENEEFEHNEZNZI
Fig. 8 Effect of flocculation method on average floc size
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