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Abstract— The effects of gas and liquid velocities and the added volume fraction of floating bubble breakers on
gas phase holdup, axial dispersion coefficient of liquid phase and gas-liquid volumetric mass transfer coefficient have
been determined in continuous bubble columns with and without floating bubble breakers. The gas phase holdup and
volumetric mass transfer coefficient increase up to 13.0 and 25.0% respectively, and the axial dispersion coefficient of
liquid phase decreases with the addition of floating bubble breakers to continuous bubble columns. The gas phase
holdup, volumetric mass transfer coefficient and axial dispersion coefficient of liquid phase have been correlated with
the experimental variables.
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Fig. 1. Experimental apparatus.
1. Main column 2. Distributor
3. Manometer 4. Weir
5. Purge tank 6. N, gas injection
7. Temperature controller
8. Liquid reservoir 9. Liquid sampling tap
10. Solenoid valve 11. O, analyzer
12. Pump 13. Rotameter
14. Valve
15. Bubble breaker loading port
16. Air filter and regulator
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Fig. 2. Effects of U, on ¢, in bubble columns with
and without floating bubble breaker.
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Fig. 3. Effects of e5on¢, in bubble columns.
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Fig. 4. Effects of U, on D, in bubble columns with
and without floating bubble breakers.
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Fig. 6. Effects of U, on k;a in bubble columns
with and without floating bubble break-

ers.
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T %o, o9 F7} AE Fig 7o et Fig
74 7| A fSel & A7t e AR P 7
ZE4719 FHriekel we} kad] Fhshs o] v
FHES B 5 oo ol 7lE 479 At uE
714 Afge Frlkde] Ao fABHA AHE &
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Fig. 7. Effects of ¢4 on k,a in bubble columns.
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ZIZEH7E AR EN 7] BRI EAADAS
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2243 7)- Lo EAAGAsE AY g g
Al (12)¢} #o] correlation® + 9%1.2.H, correlation
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dglom, JAF5 Sl wepds 2 3% LA
dgtent 71-o FoAgAAdATE At Sk 3
& vetdisict

3. A% zat J|Edelx A& Ao S 24k
A ZlARSe 7l g2t $7kst, & 7%
4719 Arhe] Fotel uhe pastglod, AAF
o Frtell mebe 2 S WAle dokent o
F7hhe A %4 verisich

4. 7128A ¥-f N1ER 4719 Arbase 7]A

Fdo] R eAnT FE B9l Fastgon,
AN F7el weh o] B3k 6% Feo) vt
siet.

& A

2 A7 gISeAD] ATNE oy
Aol ZA=GUch B 2 G479 YL EoE
AT I ETAA FAEFU

NOMENCLATURE

: constant in Eq. (7)
: constant in Eq. (7)
: oxygen concentration [mol//}
, - initial oxygen concentration [mol//]

OO oT e

1[28-7‘4 H55 19803 10

CEE

- ANE

C* : equilibrium concentration [mol//]
D : column diameter [m]
D, : axial dispersion coefficient of liquid phase [m%s)

g : gravitational acceleration [m/s?)

H : Henry's constant [atm-//mol]

k,a : volumetric mass transfer coefficient [1/s]
L : column height [m]

Pe : Peclet number difined in Eq. (6)

: pressure drop in the column [N/m?]

: pressure at the top of the column [Pa]

: Stanton number defined in Eq. (8)

. superficial velocity [m/s]

: dimensionless distance difined in Eq. (6)
. gas-phase mole fraction of oxygen

. axial distance [m]

NS X WO
~

Greek Letters

€ : holdup

# : density [kg/m?
Subscripts

B : floating bubble breaker
g gas

L : liquid
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