CHAPTER 1

INTRODUCTION

Gener:1lly , analyses of performance in adsorption processes with

:;ith the calculation of breakthrough
ﬂg values of adsorption rates
fl‘da‘ﬁrbenta i-volved . In order

adsorption systems , the

regard to mass transfer
curves . Such curve‘
and other properties
to understand fluid

assumption of pi s often made . However ,

several practical #ngingering F: plicat eed to use more rigorous
characteristics o 1 f1ow | patte » his certainly implies a
consecutive requir | ofi. relationships between axial dispersion

data and its use for &) design methods of equipment . Since the

constant pattern hreakt DUEH - : “simplest condition for equipment
design , ' ispersion will effect to a
smaller or larger exter _vmptotic constant pattern

of hrenkthmug curves ,This has been remrted to alter the stable

mass tr w pite the importance
of lon:ﬂH d:s ﬂ‘Hﬂt men ﬁ’jdffiaufﬁcient work has
bee»a mﬂ ﬂaﬂj mwﬂ i[ ﬁzj diameters in
whichi a majority of adsorption data is obts able 1 shows some

of the previous work that has been done . This present work will deal
with measuring axial dispersion coefficients but in different ranges

of variables .
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- The development of models for dispersion in packed beds

The Fickian-like or diffusion model in packed beds has been

studied by many the last three decades .,

Carberry and Bretten - approach to their work and

found that for lon coefficients were about

for both gases ; while

<0 \\\\ numbers of about 2 at

equal to the
Mc Henry and
high Reynolds n

A number of Jispersion behavior through a
number of wmodels have ‘b ﬂ e mixing cell lodlel of Deans
and Lapidus : seen packing elements are
idealized as pg m‘, rise to dispersion -
%sa flow model ( 11 ) ,

type behavior m For

exchange of fluid . between stagpant and flowing parts of the empty

smce. 1o Bl b s 4 & 4 T T

exit boumlarr conditions in®the mathematical treatment .

qmaﬂnimumwmaﬂ



r ‘
was introduced by £ 1980 ( 12 ) . The alternating flow
model of ;‘J_@mmm 13 " spérsion in packed beds as a

streasline p
the bulk fluit tranverses the vessel .
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Figure 1.1 One AFM repealing A/Bcell, N, = 6.



Upon these Fickian and Non - Fickian models , neither describes
dispersion behaviors occuring in packed bed exactly; however, each

mode]l developed is relevant to each specific case.

A number of studies have been made on boundary conditions

themselves . Kreft and Zuber 14 ) presented the solution for

infinite and semi - infi the case of a tracer . For low

Peclet numbers h t\:\ w)

solutions for different j ian modes . The;r indicated

t differences between the

tion applies only if the

easi \\ Parulekar and Ramkrishna
n, to \ general set of boundary

g‘ \ adjoint operator theory .
They also discussedfactusl”so tions to different cases ( 16 ,17 ) .

Kolev (18) on methods used for solving

the axial d.’t_aper 2 1 in the Laplace domain by
expanding it bions . He found methods
employing Cheby rst kind and Fourier sine

series giving
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This axial dispersion study was prompted by three main reasons :

‘9 best resultn with respect to precision and less




First , no previous reports ever cited the measurement of axial
dispersion on tubes containing very small particles ; nevertheless ,
thin. js a topic that plays a role in actual adsorption equipment
design . Secondly , although the actual geometry of adsorbent beds
are directly pertinent to dispersion aspects , few experiments have
) as pncking Finally little
,&v are interested in and where

influencing adsorption

dealt with active adsorben

data lies in the f

axial dispersion

phenomena . 7

1!3 .I"=

To determine dispersion coefficients
of a gas flowing of 3 0A molecular sieve

carbon adsorbents as a rates and sizes of adsorbent

s particles and tube

The ﬂ ugjq nﬂ:ﬂjmﬂg n‘i upon the following
o ta D PPN EREE

1. The packed column will be filled with adsorbent pellets

which pores will be too small to adsorb either carrier gas or tracer



gas , and at the same time the sdsorbent will be devoid of other
gases which could desorb during the experiments .

2. Four particle sizes in the range between 0.45 to 1.00 mm
were chosen to vyield a suitable tube to particle diameter ratio
grester than 10 ,

be simulated with a
losed boundary conditions

since it most closely =rimental system .
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6. An impUlse 2 ised in the measurement
i

(]
of longitudinal diSpersion .

Under F‘LE Eiajvew gmm,jﬂ E.valﬂ‘j axi'al dispersion
~ o N T TR
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