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Abstract— Criterion for applying the new estimation method for the macro- and micropore effective diffusivities sug-
gested by Song[6] was determined conservatively as 8D,/R,*> 0.5 in terms of the single effective diffusivity by comparing
the contour plot between the single and the two diffusivity models. It was confirmed that making use of variance matching
instead of skewness matching is desirable for model simplification even when a response curve exhibits a high degree of
asymmetry about mean.
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Fig. 1. Contour plot for various N, values; (a) N,=2.0, (b) N,=0.5, (c) N,=0.2, (d) N,=0.1, (e) N,=0.05. Thick solid line represents variance match-
ing and dotted line, skewness matching. System parameters for the dispersed plug flow are Pe=10’, K,=100, £=0.4, £,=¢=0.3 and k,—
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Fig. 2. Response curves of the single diffusivity model for various
N, values.
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C,_notet - TESpONSE curve from the single diffusivity model a2jolA X}

C,. moer - TESpoOnse curve from the two diffusivity model 5] . space time defined as Liv

D, :macropore effective diffusivity € : void fraction of the bed

D, : micropore effective diffusivity €, : Macropore porosity

D, :single effective diffusivity €, : micropore porosity based on the pellet volume

D.  :axial dispersion coefficient based on the unoccupied cross
sectional area ’;‘:l’:ﬂt:":i
K,  :adsorption equilibrium constant based on the adsorbent mass
k, s external film mass transfer coefficient 1. Johnson, M.F.L. and Stewart, W_E.: J. Catal., 4, 248(1965).
L : bed length 2. Wakao, N. and Smith, 1. M.: Chem. Eng. Sci., 17, 825(1962).
N : number of data point 3. Haynes, H. W_, Jr.: Catal. Rev.-Sci. Eng., 30, 563(1988).
N, . dimensionless parameter defined as D,/R,,2 4. Raghavan, N.S. and Ruthven, D.M.: Chem. Eng. Sci., 40, 699
N, : dimensionless parameter defined as D/r (1985).
N, : dimensionless parameter defined as D/R,’ 5. Kim, D. H.: AIChE J., 36, 302(1990).
Pe  :Peclect number defined as vL / D, 6. 45 : 315138}, 33, 328(1995).
R, :pellet radius 7. Schneider, P. and Smith, J. M.: AICAE J., 14, 762(1968).
I, - microcrystal radius 8. Hashimoto, N. and Smith, J. M.: Ind. Eng. Chem. Fundam., 12,
S : sum of error squares defined in Eqn. (4) 353(1973).
t, : time corresponding to the i-th data point
v » interstitial velocity
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