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PATIKORN SAENSING: STUDY OF FLOCCULATION MIXING EFFICIENCY BY
USING GRIDS COMBINED WITH A DUAL RUSHTON TURBINE IMPELLER

THESIS ADVISOR: SUDJIT KARUCHIT, Ph.D., 110 PP. ISBN 974-533-220-8

The purposes of this study were to identify effect of velocity gradient (G), hydraulic
retention time (t), solidity ratio (d/M), and number of grids on the turbidity removal efficiency of
a mixing tank with grids; and compare its efficiency with a tank with no baffle and a tank with 4
baffles. The experiment set-up was a continuous flow system with a SL rapid mixing tank and a
100L flocculation tank. A dual Rushton turbine, diameter 12.5 cm., was used in the flocculation
tank. The optimum pH for flocculation was 6.9. Firstly, optimum hydraulic retention time
between 5-20 min was investigated using no baffle and 4 baffles tanks, then the optimum value
was used with a tank with 2-6 grids. Solidity ratio values of grids were 0.091-0.556. The synthetic
raw water of 50 NTU was used. Secondly, the synthetic raw water of 25 NTU, 100 NTU, and
natural water (9.85-17.53 NTU) were used in the study at optimum mixing parameters with the 3
tank types. Finally, a tracer responses test was performed to identify the mixing quality for each
tank type.

Results showed that the best hydraulic retention time, number of grids, and d/M value of

the tank with grids were 10 min, 4 grids, and 0.091, respectively. Turbidity removal efficiency for

50 NTU raw water was 94.3% at the speed of 54 rpm. The optimum velocity gradient values ( é )
were 34-69 sec . Efficiency of all tank types were lower when using with 25 NTU, 100 NTU,
and natural water. For natural water, the efficiency of no baffle tank decreased to 84.75% while

the others remained near 90%. The results of tracer responses test showed that the tank with grids

had the best mixing quality, i.e., the least mixing time (tm ). A narrower C; was found when the
mixing time increased. The advantage of using grids for flocculation mixing become more
apparent when hydraulic retention time is reduced. Benefit of using grids in flocculation mixing
was approximately 70% reduction of power requirement and reduction of hydraulic retention time

to less than 10 min, while maintaining high removal efficiency.
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