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Performance characteristics of inline mixing and coagulation system
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Abstract: The objective of this study was to investigate the performance characteristics of an inline mixing
and coagulation system for water treatment based on the process intensification concept. Three-stage inline
mixing and coagulation system was composed of the reservoirs of source wastewater, the fixed quantity in-
jection pumps of coagulants, the mixing and coagulation tubes, a sedimentation tank and a control panel. In
the equal dosage of coagulant and coagulant aids, the turbidity removal with increasing the dosage of coagu-
lant aids was about 3 times higher than that with increasing the dosage of coagulant. In the condition of the
equal mixing and coagulation time, the turbidity removal of inline mixing and coagulation system was about
4.6 times higher than that of mechanical type.
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1. 1st source water tank 2. pH meter
3. Centrifugal pump

5. Fixed quantity pump
7. Inline mixer element

4. 2nd source water tank

6. Coagulant tank

8. Pressure gauge

9. Mixing tube 10. Coagulation tube
11. Sedimentation tank

Figure 1: Schematic diagram of 3 stage inline mix-

ing and coagulation system
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Table 1: Specifications for 3 stage inline mixing
and coagulation system

1st source water[L] | 1,000

Tank volume 2nd source water[L] 200
Sedimentation[L] 200

Coagulant[L] 5

Diameter[mm] 100
3 stage tube Length[mm] 1,200
Inline mixer Diameter[mm] 100
element Length[mm] 400
Fixed quantity | Nozzle position[mm] 180
pump Injection rate[L/min] 0.11

Table 2: Properties of PAC and polymer

PAC polymer
pH(AWN%) : 4.0 pPH(AW/NV%) : 4.5
Al,O;3(%) : 10.5 Viscosity(cP) : 500
Basicity(%) : 50 Specific gravity : 1.1

Sulfate ion(%) : 3.2 | Volatile(W%) : 50~55
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Table 3: Injection rates of coagulants with Re. No

Reynolds No. Injection rates of PAC and
polymer[mL/L]
Re=14,460 0.41, 0.54, 0.67
Re=25,650 0.28, 0.37, 0.46
Re=29,820 0.24, 0.32, 0.40
Re=32,650 0.22, 0.29, 0.36

i
Figure 2: Mixing images with time(of 1 and 2sec)
at Re=32,650
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Figure 4: Turbidity variation with polymer dose at
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