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Abstract

A series of laboratory experiments carried out to investigate the particle separation efficiency and flotation characteristics using
CO2 bubbles. The primary objective of this study was to find out the feasibility of CO» bubbles as an applicable unit of flotation
process in tap—water and wastewater treatment plant. The fundamental measurements were conducted to characterize the CO»
bubble from the physical viewpoint in water including bubble size distribution and rising velocity under various operational
conditions. In addition, the removal efficiency of solid was experimented using the lab scale plant applied CO. bubbles, namely
the dissolved carbon dioxide flotation (DCF) process.

The DCF process using carbon dioxide bubble, which is an advantage as the decrease and the reuse of Green—House gas, can
be a promising technology as an water treatment process. On the other hand, the further research to decrease the bubble size

distribution of CO; is required to enhance the particle separation efficiency.
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Table 1 Dimension of DAF lab scale plant and equipments

Compressor Mass flow controller

Saturator Flotation column

Inflow air 111 #¢/min
Outflow air 60 #/min
8bar(116psi), 1,700 rom

Max pressure 9.9 kgf/em
Control range 0~10 kgf/em
Air flow rate 0~10 £/min

Diameter 100 mm

Height 1,000 mm

Total volume 7.85 ¢
(Effec. volume 6.28 ¢)

Diameter 148 mm
Height 430 mm
Total volume 740 ¢

Computer

Mass Flow

€O, Bomb Controller

Saturator Column  Analysis

Fig. 1 Schematic diagram of DCF lab scale plant used in this
study.
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Fig. 1. Rising velocity for five layers of CO. bubble cloud in
flotation column.
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Fig. 2. Distribution of bubble diameter calculated by Stoke's law
for five layers of CO, bubble cloud in flotation
column.(Stoke's eq.).
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Fig. 3 Distribution of CO, bubble diameter in terms of saturator
pressure.

X ARL % 30md =2 LA Ytk (Han et al, 2002).
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Fig. 4 Variation of bubble volume concentration and effective bubble yield in terms of saturator pressure for DAF and DCF processes.
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Fig. 5 Removal efficiency of turbidity in terms of saturator
pressure.
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Fig. 6 Removal efficiency of DAF and DCF in terms of source
water turbidity.
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Fig. 7 Comparison of SS removal efficiency between DCF and
DAF on recycle ratio.
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