HWAHAK KONGHAK, Vol. 15, No. 2 Aprill 1977, pp. 93-100.
{30 (Journal of the Korean Institute of Chemical Engineers)

FRFREA A0{A Spiral Wireo| FwiEZhRMH BASH HR (1)

—R-EPHEERS BHERFES FLLE—
€ W W
JEMAERR TR (LRI AR
(B4 1977. 2. 23)

A Study on the Packing Effects of Spiral Wires
in the Packed Bubble Column
Woo-Sik Kim
Department of Chemical Engineering, College of Engineering

Yonsei University, Seoul 120, Korea
(Received February 23, 1977)

Axel Bxe 4 71257 A7 oz ¥ ATl o)v] Aoted A 3 A A 49 [spiraliwires

7 e Aol A8 A E4dAEE FAezr A e, 24 2AY J]
& 5% ZA8to] spiral wiresd A &5 et
= AA Ry b 24, 4w Zrlelylzm, 9

=,
by
M

Abstract

The behavior of the gas-liquid contact was studied in a bubble column packed with spiral wires to
increase the contact effects. Carbon dioxide-air mixture was passed into potassium carbonate-bicar-
bonate buffer solution. Under the optimum condition (D=6 mm, P/D=2) of the spiral wire packing,
the interfacial area for the packed column became approximately two times of that for the column
without spiral wires and the liquid-side mass transfer coefficient for the packed column was appr-
oximately four times of that for the unpacked column. The axial mixing ceefficient of the packed
system decreased to one half of the unpacked system.
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Table 1. The operating conditions of the unpacked and

packed systems.

[K5CO3) =0. 60+0. 01gmole/1
(KHCO5) =0. 25+0. 005gmole/1
[KCI) =1.9240. 05gmole/1

(NaOCl} =0~0. 27gmol/1

CO; partial pressure : 2. 0X1072~8. 0X 10-2atm
Superficial gas velocity : 4~23cm/sec
Froth height : 75cm+1. Ocm

Liquid density : 1. 16~1. 18gr/cm3
Liquid viscosity : 1.15~1.31 c. p.
pH (solution) : 10. 4

Total pressure : 1. 0320. 0latm
Temperature (column) : 25+2°C
Packing fraction : 0. 02 o] 3}
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Table 2, Dimensions and operating conditions for unpacked and packed system in backmixing experiments.

. . Superficial
Column Diameter | Height gas velocity Operating condition Fluid velocity
(cm) (cm) (cm/sec)
+ air+distilled water trace : 15ml/min
Unpacked 7.5 180 4~v23 + cocurrent distilled water
- roomtemp £ 1320m!/min
Packed
spiralwire 7.5 120 ” " . ”
D=6mm
P/D=2
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Toble 3. CO, absorption in the unpacked and packed systems.

(a) CO; absorption in the unpacked system

(b) CO; absorption in the packed system

(cm/sec) (cm™Zsec~t) | (sec™) | (em™) |(cm/sec)| (sec™)
4.91 0.828 923 | 0.894 | 0.031 | 0.028
0.930 | 1,113
1.33 | 1,627
1.44 | 1,770
1.79 | 2,230
5.73 0.847 9231 0.934 | 0.033 | 0.031
1.50 | 1,627
1.60 | 1,708
2.00 | 2,070
1.87 | 2,100
10.2 1.41 620 | 1.39 | 0.028 | 0.039
1.60 790
1.91 940
2.34 | 1,120
2.54 1,240
11.5 1.73 560 | 1.71 | 0.028 | 0.048
2.17 720
2.66 920
3.22 |1,110
3.96 | 1,280
14.0 2.63 660 | 1.84 | 0.030 | 0.055
2.70 740
3.65 1,020
3.88 1,090
4.62 1, 250
17.9 2.42 420 | 2.18 | 0.030 | 0.065
3.08 600
3.55 660
4.28 790
4.63 890

ug(A———*,ﬁlf/e;T)zX 1073 | ki a ky kea
(cm/sec) (cm2sec™) |(sec™?) | (em™) |(em/sec)| (sec™d)
6.09 0.442 414 | 1.72 |0.127 | 0.218
0.470 492
0.513 501
0. 561 838
0.670 | 1,130
0.709 | 1,390
6.73 0.515 164 | 20.8 | 0.118 | 0.245
0. 548 293
0.763 590
0.708 645
0. 607 784
0. 845 940
10.6 0. 906 3241253 |0.128 | 0.324
1.07 563
1.23 845
1.29 921
1.45 1,150
13.0 1.17 210 | 3.10 | 0.119 | 0.369
1.30 300
1.35 450
1.53 543
1.80 806
1.97 1,002
17.4 1.63 190 | 3.59 | 0.120 | 0.431
1.67 250
1.89 446
2.17 627
2.41 803
2.66 998
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Table 4. The axial mixing coefficients in the unpocked
and packed systems.

Unpacked System Spiral Wire-Packed System
Superﬁcial Axial mixing | Superficial |Axial mixing
gas Velocity icoeficient gas velocity |coefficient

(em/sec) (cm?/sec) (cm/sec) (cm2/sec)
4.14 86 i 4.18 21.5
5. 86 79 5.92 34.9
7.61 76 | 10.6 49.1
10.4 88.6 | 14.0 45.6
13.7 105.5 19.3 : 45.0
15.5 112.5 23.0 49.0
23.0 114
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Latin symbols

a Interfacial area per unit volume, cm™
A* Concentration of dissolved gas at interf-
ace, in equilibrium with gas at interface,
g mole/cm?
¢,¢p Concentration, g-mole/l
C Numerical constant
D Molecular diffusivity, cm?/sec or diame-
ter of spiral circle, mm
DL Axial or longitudinal diffusion coeffic-
ient, cm?/sec

hi Solubility factor of i component, +ion,

—ion and gas, I/g mole
H Henry constant, Pi/A* (atm-cm3)/g-
mole
H, H value in water, atm-cm3/g-mole
I; Ionic strength of i component, G mole/
k; First-order rate constant, sec~!
ky Liquide-side mass transfer coefficient,
cm/sec
L Height of tracer loation from bottom, cm
P Pitch of spiral wire, mm,
Pco, Partial pressure of CO,-atm
T Temperature, °K or °C.
U, Superficial gas velocity, cm/sec
U; Superfical liquid velocity, cm/sec

X Height of sample tap from bottom, cm.

Script symbol

IR Rate of absorption per unit area of surface

after contact time, g-mole/cm?-sec.
Greek symbols

© Viscosity of liquid, poise
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