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Abstract—The flow pattern and oxygen transfer characteristics were studied for laboratory concentric tube air
-lift reactor with air-water system.

The mixing time, circulation time, gas holdup, and overall mass transfer coefficient were measured according
to change of dispersion type, riser-to-downcomer cross sectional area ratios, and air flow rate. Some correla-
tions were obtained to express the effects of variables on gas holdup and mass transfer coefficient. Overall gas
holdup and mass transfer coefficient in the type of gas dispersion into annulus were found to be larger than those
in case of the type of gas dispersion into draft tube.

1. M 2 £33 F20g AAY ol F7I LR 2o 94

o WAL T e (2), RS ojdaut

Z 7] (aeration) & 4% 2 wagglely dAg uk-% 73 (ideal stirred tank reactor type) oll 4] 2]
Ae|g Aol Mg 2 H]T:ar P‘Wﬂuﬁ (1}, °I¥ o Ty aziel oA ub-S-7]¥ (ideal tube re-
914 &= 27 surface aeration?} EHAHS ol actor type)oll4] 9] AbAALE AY ¥L& FEA
& Az s 4 e, ot 2¥P= Atk (high driving concentration difference) & % 43}

W s FYALTH VEAEF



n)L
ofy

372 Zds -

2347 4 A&
Az A olgd

Chakravarty 5[

X
>
o
32 >

&S Sslo] salalFapol Bt AP L

2, Hatch (41 ANAFLE 7855l B
Qoz Ackstaleh A 50518 clF7I 2RI
452 4% A4EYE 553 Foln 5Eo
2 FAske fr5ed ez vellaa stolch Lin
% (6 )7 Fields¢t Slater(7 ) ol F7|L%e] 54
2 ZulakB Al w ol (axjal dispersion model) 2 A9

stoich =4 Koide S8, 9)% ol F7ILxeld =

FE olgdiel §EU ERRo2 BT B
A AAAFA EAAIAFE SRt 29
b, Fael 4AH ol F/1Zeol HE o4EE
Ash 2AAL 54 o AFH b WA ok

shpzrel mAul, ) ARA 5 oAse] A
A7k, olsh obgel EWALI £BANE B
FE4e WA ZASE o Yok

2-1. AEEx

B FolA AHEE AgAH e Azkee
of xgon] utdrle 27 B FAItel FeHETa
-ble 10 2o 423k ol F7IERW e 47
AN e F487) Ased, 25 15708 A
she o b2 Az stglied, FubgEe] B o
o} F23o] 242 504 15em 2HA 22 AA sy,
EIALE o= 4cm HA 02 548 AAstdch

—

—l
]

o

H
B9 gAY 24¢ AN 2HERE olgal
o3
AA

meter® &3 —5}9;{_9_\:1], o| 2 op. amp. & T %, 7|
241z 71235edch A4l F2E Z200) =%
9 w3} o] F7 Lrboll A o] Ab4 9 &

53 2457 fael, AT ALFEE

o
2
Mo
_m

—
>
NI
1
o
Q
<
& L

o
< o
—— e
oA
e o
b = )
20 |- 21 12
S
1 =4
ﬂ“ hnd
ee i
17 ._' :.so?. 8——7 ’
6 10
B
5
? |
1 3 4
1. Air line 2. Air filter
3. Pressure regulator 4. Needle valve
5. Rotameter 6. Air distributor
7. Circulation pump 8, 9. Bubble separator
10. Oxygen probe 11. Oxygen analyzer
12, 15. Chart recorder 13. Capacitance meter
14. Amplifier 16. Manometer
17. Tracer injection 18. Drain line
19. Top section 20, 21. Draft tube, Annulus

Fig.1. Schematic diagram of experimental

apparatus.

Table 1. Reactor dimensions.

Draft tube

Type 1 I il
Length(cm) 90 90 90
1. D. (em) 12.4 13.4 14.6

area ratio of
draft tube to

annulus 0.65 0.96 1.30
Length (cm) 180
Main column
L. D. (cm) 19.3
gas disperision into annulus
1mm ¢ X16
Distributor
gas dispersion into draft tube
lmm ¢ X 16
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Fig. 2. Impulse response curve(Bo=43).
(Tracer: KCl, Gas dispersion type: CI, Gas
flow rate: 0. 4] /sec)
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Fig. 3. Effect of air flow rate on circulation

time with gas dispersion into annulus.
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NOMENCLATURE
A,A,: Cross sectional area of downcomer or
riser, m?

a : Specific gas-liquid interfacial area based
on aerated liquid volume, m™

Bo : Bodenstein number

C . Concentration of oxygen, mol/m3

C, : Initial concentration of oxygen, mol/m3

C* : Saturated concentration of oxygen, mol/
m3

C, Relative concentration, defined as C,/
CToc

C, : Tracer concentration, mol/m3

C,;. : Mean concentration of the added tracer
mass, mol/m3

D : Dispersion coefficient, m? [sec
g . Gravitational acceleration, m/sec2
H : Reactor height, m

transfer co-
1

K.a : Overall
efficient based on liquid phase, sec”

volumetric mass

AL : Distance between two pressure tap, m

L. : Characteristic length, defined as one
circulation length, m

m,n: Constants in the overall gas holdup

correlation

Ap : Pressure difference, N/m?

slstEst Mi24 3 M5S 198647 102

t : Time, sec

te : Circulation time, sec

te : Liquid temperature, C

tn : Mixing time, sec

u; : Gas flow rate, 1/sec

u; : Mean liquid circulation velocity, m/sec

X : Length of the circulation path for the
liquid, m

Xs : X/L,,dimensionless distance

Greek L:tters

€g : Gasholdup

P, : Liquid density, g/cm3

Tu : tft., dimensionless circulation time

Abbreviations

ALAIIAIIL:
annulus in case of draft tube type LI or

Type of Gas dispersion into

III respectively

CICII,CIII: Type of Gas dispersion into draft
tube in case of draft tube type I, II or
III respectively

RC : Regression coefficient

SD : Standard deviation
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