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Abstract

Dissolved carbon-dioxide flotation(DCF) has a number of advantages over the dissolved air
flotation(DAF), which has been operated as the lower saturator pressure, has been used the waste
carbon-dioxide to be generated in the many facilities.

This paper was investigated for the effects of when is added the anion surfactant in the saturator.
The optimal saturator operating pressure was about 1.6atm and in this case, the diameter of bubble
and the BVC(bubble volume concentration) were about 50um and about 7.04L/m° which was the
higher than when didn’t add the anion surfactant in the saturator of DCF. The collision efficiency was
also higher, the attached efficiency increased about 2 times. The maximum flotation efficiency was
about 93%, that improved about 10% than when didn’t add the anion surfactant.
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Table 1. Coagulated conditions using Ploy aluminum chloride(PAC)

Unit process Description Flotation
. Mixing time 1 min
Coagulation Mixing speed 150 rpm
. Mixing time 5 min
Flocculation Mixing speed 30 rpm
Coagulant Ploy aluminum chloride
Chemicals Alkalinity agent NaOH

Surfactant

Polyoxyethylene lauryl ether, 200ppm

Table 2. The parameters and applied values used in simulation.

Parameters Applied values Methods
Bubble size (d,, /m) 30~400 measurement
Average floc size (d,, fm) 150 measurement
Collision  Bubble density (py, 1000kg/m?) 0.00117 Han et al.(1999)°
efficiency Floc density (p,, 1000kg/m®) 1.05 Edzwald(1995)”
1.) Bubble Zeta potential (&, mV) -25.0 Okada et al.(1987)®
i Floc Zeta potential (&,, mV) 2.0 Han et al.(1999)®
Hamaker constant (A, J) 3.5e-20 Okada et al.(1990)"
Tonic strength (I, mol/m®) 0.01 Leppinen(1999)'”
) Rising velocity of alglomerate (W, cm/s) 0.3 measurement
eg‘:fi:ig; Resident time(t, s) 100 measurement
(1) Bubble volume concentration (®, L/m®) 1-10 measurgment
Attachment efficiency (o, -) 0.1-0.8 simulation
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714, 7, :flotation efficiency(-)
N, :number of particle or floc(-)
a,, : attachment efficiency(-)
n, : collision efficiency(-)
@, : bubble volume conc.(BVC. L/m?)
d, :bubble diameter(um)
p : water viscosity(g/m-s)
T :average retention time(s)
g :gravity acceleration(m/s?)
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3.2. 7|9 AMHzZ(Bubble Volume
Concentration, BVC)

UREA 0 2 DAFEGA o] &5 = 2317
o] b2 4.0-5.0 atm, £EHI= 7~-30% H <]

Table 2. Average CO, bubble diameter on
saturator pressure.

Bubble diameter(um)

Saturator

Non Add
pressure(atm) surfactant  surfactant
1.0 40 29
1.3 45 30
1.6 60 31
1.9 90 30
2.2 135 35
2.5 200 45
2.8 280 58

3.1 400 72
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Fig. 2. Average CO, bubble diameter on
saturator pressure.
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