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Abstract—In an effort to improve the contacting performance of a sieve tray, a meshed chamber was placed on
the sieve tray. Its hydraulic and mass transfer characteristics were measured and compared with those of the sieve tray
without the meshed chamber. The hydraulic characteristics of a sieve tray with a meshed chamber such as dry pres-
sure drops, total pressure drops, and clear liquid heads on the tray were compared with the sieve tray alone using the
air-water system. Effective interfacial areas on the tray were determined from CO, absorption experiments in K,COj3-
KHCOj3 buffer solution and compared with the tray with a meshed chamber.
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1. Air blower

3. COy rotameter

6. Inclined manometer
7. Sieve tray column
Y-a. 9-b. Manometer
11. Liquid rotameter
12. Constant temp. reservoir
13. Pump 14. pH Meter
15. Magnetic stirrer A. Overflow weir sampler
S. Sampling points

2. COy tank

4. Orifice meter

6. Air rotameter

8. Gas distributor
10. Recorder

Fig. 1. Schematic flow diagram of experimental
apparatus.
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Table 1. Specification of a sieve tray and a mesh-

ed chamber

Material Polymethyl methacrylate
Tray diameter 20 cm

Tray thickness 6 mm

Hole diameter 3 mm

Pitch distance (Triangular) lcm

Free area % 8.2%

Tray spacing 50 cm

Meshed chamber size 32 Mesh Wire

™
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Fig. 2. Structure and size of a meshed chamber.
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Table 2. Composition of operating solution

K,CO4 0.6 g mol//
KHCO;3 0.25 g mol/!

KCl 1.94 g mol/!
NaOCl 0.02-0.20 g mol/l
[CO2J[HCO] 24

N

it

Fig. 3. Overflow weir sampler apparatus.

U[i]quid@

Liguid
sample

Table 3. Operating condition of effective inter-
facal area experiments

Liquid flow rate 0.06-0.12 (m%Mh)

Fa-Factor 1.2 (Kg%5/m?93.s)
pH of solution 10.2

Liquid density 1.0464 glcm?
Liguid viscosity 1.04 c.p.

Liguid temperature 21+1°C

Weir height - 3cm

&= Without mesh
~¥- With mesh
...... 20% Increase line

o
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]
¥

Dry pressure drops(cm water)
-
T
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Fig. 4. Dry pressure drops against F,-Factors.
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(a) Static flow regime

(c) Froth regime without meshed chamber
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Photo. 1. Photograph of phenomena in sieve tray operations.
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Fig. 5. Clear liquid heads against liquid flow
rates at constant a F,-Factor(F,=1.2).
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Table 4. Results of effective interfacial area of previous and present workes [7]

Hole dia., in. L, gpm/ft uy, ft/s a, cm! k;. cm/s Tech.*

Calderbank et al.

Sieve tray 4x 3 in. 1/8 2.2 0.3-2.5 3-8 0.01-0.65 (0]
West et al.

3.25in. dia. sieve tray 1/8 0.6-1.0 2.7 4-5 H
De Goederen

10 cm dia. sieve tray 1/8 Static 0.9-1.5 34 H
Gupta and Sharma

10 ¢m dia. sieve 1/8 Static 3-7 2-2.5 C
Smith and Wills

4 in. dia. sieve 1/8 0.1-04 0.5-2.0 3.5 H
Porter, Davies, and Wong

4 x 3 in. sieve 1/8 0.05-0.06 1-3 1-3 O
Barrett

1x1 ft sieve 7/32 Static 1.5-5.5 24 C
Pasink-Bronikowska

Ix1 ft sieve 7/32 Static 2.0 2-2.28 C
Poherecki

1x1 ft sieve 7/132 Static 2.8 2.64 0.025-0.035 C
Harris and Roper

1 ft dia. sieve 3/16 0-18 3.8 2.7-4.0 C
Present study

20 ¢m dia. sieve 1/8 0.53-1.06 3.46 2-2.96 C

*Technique: 0; optical, H; gas holdup, C; chemical.
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NOMENCLATURE
a : effective interfacial area per unit volume [cm?%
3
cm’]
a, : effective interfacial area per unit area [em?/
2
cm?)
A : concentration of substance in solution [gmol/
3
cm’]
A* . concentration of dissolved gas at interface {gmol/
em?)
A Laplace transformation of A [gmo]/cm3]
d : characteristic length, taken as 1 m
D : diffusivity of dissolved gas [cm¥sec]

F, : F-actor for active area= U, #*® [Kg"3/m®-sec]
g : gravitational acceleration [m?sec]
h,, @ crest over the weir {cm]

hy, : momentum head [cm water)

k, : first order reaction rate constant [l/sec]

k, : liquid film mass transfer coefficient [cm/sec]

L : liquid flow rate [m%h]

Lr : liquid flow rate per unit average flow path
width [m%sec m]

R average rate of absorption per unit area
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[gmol/cm®sec)

. rate of reaction of soluble gas per unit volume
[gmolicm®sec)

: gas phase Reynolds number

: liquid phase Reynolds number

. fractional rate of surface renewal [1/sec]

: superficial gas velocity for active area [m/s]

. superficial gas velocity for hole area [m/s]

. weir height [cm]

: dimensionless weir height (=W/d)

: distance {cm]

. clear liquid head [cm water]

Greek Letters

oL

Pv
]

10.

11.

13.
14.

. liquid density [Kg/m?|
. gas density [Kg/m?)
: time [sec]
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