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ABSTRACT

Fluidized-beds€olumn ig &n interesting techniqué in gas
absorption process.s It/can be operated at high gas and liquid
velocities with low/pressuré drop. In this work, the fluidized~bed
composed of light weight spherés of uniform size, special types
of gas distributor and liquid d:istributor were used to perform
runiform fluidization at both high and iow velocities of liquid

and gas.

The first part of the ekperiment concerned wiﬁh the study
of hydrodynamlc characteristics of column in which air and water
f;owed counter-currently. ydraulic resistance of bed, minimum
fluidization velocity, gds hold-uprand 1iquid hold-up were
determined. The variable parameters_studied were ligquid Qelocity,’
gas velocity, ‘and bed height. CofreYation)of various wariables
in fluidized-ﬁed column was compared with those in the literature.

In the second part, mass transfer coefficients of armonia

were studied. Liquid welocity, gas velocity, bed height, and



concentration of ammonia gas were used as variable parameters. The

results were summerized and also compared with fixed bed absorbers.

The values of mass transfer coefiicient expraessed in term of Sherwood

number can be represented as £

0.442 { D \0.621

He

=3,
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A

b,

= I B

o

e’;-.e]_}

1

NOMENCLATURE

3

. . ' . 2
interfacial area per unit volume, cm /cm
cross-sectional area of column, cm
packing constant, dimensionless

&

concentration, gm-mol/cw

equivalentwdiameter "0f slotyrem
equivalent diameter for free sectional area, cm

2
Diffusiviby of &olute at infinite dilution, cm /sec

diameter of golumn, cm

bpacking diemeter, cm

constants !

_free opening of supporting grid

acceleration due to gravity, cm/sec2

éés mass velocity, gm/sec cm2

molar flow rate of gas, gm-mol/sec cm2
minimum flﬁidization velocity, gm/sec—cm2
expanded bed) height/ e 7

height of clear liguid, cm

net lstatic packing height, ‘cm

. height of transfer unit, cm

VI/A, cm
G
Henry's constant

over-all gas phase mass transfer coefficient,gm-mol/

2
sec cm atm

over-all liquid phase mass transfer coefficient, gm-mol/
sec cm

xiii



l
N1

N

ii

liquid mass velocity, gm/sec cm2
Molar flow rate of liquid, gm-mol/sec cm2
sovent molecular weight
constant
concentration, normal
rate of mass transfer, gu=wol/sec cm®
partial pressurc, atm
totel pressure, atm
volumeteic flow/rate of liguid, cm3/sec
hydraulie resistance of bed, mm.HEO
gas conskant, atm cm3

gii-mol °K
absolute temperature, K
superficial velacity, em/Sec
molar wolume of solute at normal jboiling point
cmB/gm—mol
amount of HCl that used to titrate with the
5 : -
5

gas‘volume in aerated bed, cm

solution,  cm

associhation parameter

mole fraction of solute gas in liquid phase
nole fraction of scolute gas in gas phasé
logarithmic mean of Ay,I and Ayz

liquid hole-up, HL/H

gas hold-up, HG/H

liguid hold-up base on static bed, HL/Hs

xiv



é; = void fraction in a dry packed bed

53 = void fraction
,/9 = density, gm/cm3
/K?M = liquid density, gm—mol/cm3
f; = surface tensigc
Fr = Froude numk
ReL = Reynolds
Sh = Sherwood
Subscripts
A = gas A i sl .
: AT
1,2 = bottom an topt
* . = equilibrium - =
PN
G = gas B
L, T = liqi‘ﬁ; : 15‘
i = air - J

o
i
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