Journal of Wetlands Research, Vol. 15, No. 1, pp. 1-8 (2013)

CSOs X=& HT TR SHUYTAAEL UAFL
olsd - AT
FHUS R A ¥t

Evaluation of Pilot scale Coagulation system Design for CSOs treatment
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Abstract

A pilot scale coagulation system, which has a function of physicochemical treatment, was developed to treat Combined sewer
overflows(CSOs). This coagulation system requires evaluation of optimum design factors whether it has reflected those of lab
scale system, moreover, the pilot scale system can be evaluated differently according to the characteristics of influent CSOs
even though it has reflected lab scale's design factors. We conducted an experiment using lab scale system that could treat
Im’ of CSOs in a day, and also pilot-scale system with 100m3/day CSOs flowed into the Cheongju sewage treatment plant.
Therefore the aim of this study is to evaluate a hydraulic similarity between the design factors of pilot scale and those of lab
scale coagulation system, and to evaluate feasibility of the coagulation system for the CSOs treatment with optimum operation
conditions. From the result of pilot-test, we drew the optimum operation factors of in line mixer and flocculator having
similarities with those of lab scale system as well as the optimum coagulant dose. Finally we confirmed that the coagulation

system has feasibility to treat the CSOs with high removal efficiency.
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Fig. 1. Schematic diagram and design factors of the pilot scale coagulation system.
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Fig. 2. Flow streamline and velocity distribution in the coagulation system using CFD analysis.
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system
Operation
Component Parameters .
condition
Velocity gradient (G, sec'l) 374
In line mixer |Mixing time (t, sec) 1.3
G*t 486.2
Mixing velocity (rpm) 200
Coagulator |Velocity gradient (G, sec’) 77.4
HRT (min) 5
Alum dose (mg/L) 150
Coagulant
Polymer dose (mg/L) 0.8
dosage
Micro-sand dose (mg/L) 20
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Table 2. Removal efficiencies of CSO treatment through operating the pilot scale coagulation system (2010. 08. 24.)

Removal Efficiencies (%)
Time pH
Turbidity TCODcr BODs SS T-N T-P
3:50 6.2 97.5 95.5 92.1 97.7 49.0 97.4
4:10 6.17 99.5 87.3 82.5 98.0 473 98.8
4:30 6.1 99.2 90.5 91.1 97.9 33.7 96.6
5:00 6.09 98.7 79.3 87.8 96.2 -18.7 99.9
6:00 5.57 96.4 81.1 81.3 95.6 29.4 99.9
6:30 5.24 91.2 69.0 48.6 81.4 34.2 99.9
7:00 5.04 88.4 32.6 23.5 81.0 41.7 98.4
7:30 4.98 81.2 0.0 -21.0 60.5 30.8 98.0
Average 5.67 94.0 66.9 60.7 88.5 30.9 98.7
4 A E AR At
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