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Analysis of Mass Transfer Zone in Transient State
and Estimation Method of Adsorption Kinetics
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The adsorption kinetics of Mass Transfer Zone in transient state was analyzed.
The analysis was performed based on an analysis model of the adsorption kinetics
of constant pattern. As a result, It has become apparent that value of intraparticle
mass transfer coefficient, § ksav in linear driving force model, changed. In addition,
it has become apparent that this phenomenon was related to effective intraparticle
diffusivity, De, height of adsorbent layer and velocity. A practical estimation method

of adsorption kinetics was provided by using these relations.
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Fig. 1 Schematic diagram of experimental apparatus.

3. RERRER BB T IVERMT

3.1 TERES

e FIRAROAMHER & LT, MisnR eI E R

DHRANDILFEA A HEZR Dual site Langmuir 2> (LLF
DSL & MES,) 2 Ulze AU, KD RO
EFRRDN DG D NTEBE, 27 RO SHER
WICHWS T EMWNTES, £z, WEHE DM CoE
&I B WE TN B D 5 Bl 2 15 2 T D DFHRDMTL
RPITVEVSFFEND S

SR RIS B | R O g, 1%

_ my;xb, xPxy, Jrma”><dl.><P><yl.
qi_1+(bi><P><yi) 1+(d,xPxy,) (1)

K5 HEER R No. 26 (2007)

2R TD i T DRER g, 1&
my,; xb, x Pxy,

2
1+ (b;xPxy;)
=

myxd,xPxy,
+Z—
1+) (d;xPxy))
=

q, =

(2)

TEEN, m, b, my, diEZDSLXD/IXF A =%, P
BRE, yEIRDOREZERT, RATIEIHAMETSH
%o

T bREB X UCEROWAE TR T — X B ik
DDSLADNNTA—=2ZHHLT, ThZzZHWw5sC
& CHERERZHEE TE %, Fig.2, BXU Fig.3ic,
FlfE & DSL i K 2 HERHE DO ik 2R g, HICR
W—HZRLTED, BERHETZ S b
%o

SBRHMF N TOBILRED A R g1, FE
BRCIF TR dh AR 7T — 2 W35 5 Lo EINGE &

qlcalculation] (mol/kg)
[\
KN

0O 05 1 15 2 25 3 35 4
qlexperiment] (mol/kg)

Fig. 2 Correlation of DSL calculation value and experi-
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Fig. 4 Correlation of DSL calculation value and experi-
mental value.
g : Amount adsorbed of CO. with Nz carrier.
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Fig. 5 Relations of length of MTZ and height of the
adsorbent layer.
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Fig. 6 Relationship of surfae coverage 6 and surface
coefficient Ds.
Line : estimation value based on equation(10).

K5 HEER R No. 26 (2007)

Fig.71c, s phAmAIE ORI D 53RD 7z De D
FEE, X H»5 A1) X0EZETIVHLEM
L7eHBRE D i 2R g, BOWMHBMEZRLTHD,
ARETIVOGEF T De DHREARETH S T LA D
Mol

35
230 t

T IS
S25 f A4
g oty
©

© 20 2

E o o

X 15 ©

Q

1.0 1 1 1 1
1.0 1.5 2.0 2.5 3.0 3.5

De X 10¢ [experiment] (m?/s)
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