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Abstract— The reactor was analysed by a tracer, which was made by electrochemical reaction out of fluid. Tracer
was injected as a step of idealized shape in distributor, which evenly made the tracer. Axial dispersion coefficients are
estimated from various methods of parameters model in inert fixed bed reactor by the analysis of the ideal step func-
tion technique. As a result, maximum values of distribution curves are higher than experimental value, and the
response signals predicted are then compared with the measured signal; Method 1lI agrees well with the measured
signal: Methed IV is very close to the measured signal, but Method Il deviates significantly from the measured signal :
Method IV is found to give parameter values close to those of the Method Il analysis, from which the most realiable
values are obtained. Next to the Method [V are, in order of Method IV fitting, the Method V and Method I and Method II.
The experimental error of Method [il is 1.04 %. Using the axial dispersion coefficient estimated from Method III, we
could obtained the following relationship.
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Fig. 1. Schematic diagram of experimental ap-

paratus.
1. Reactor 2. Flow meter
3. Chemical pump 4. Reservoir
5. Reservoir 6. Power supply
7. Automatic sample apparatus
8. U.V. Spectrophotometer 9. Recorder
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Table 1. Axial dispersion coefficient estimated by various methods (dp: 0.9 cm).

(unit: cm?/sec)

Flow rate Method] Method I Method Il Method IV Method V" 2Xiance

(ml/min.) Re D, D, D, D, D, meglod
2,000 35345  0.2916 0.2916 0.2938 0.3031 0.2938 0.2497
2,400 42416  0.3526 0.3499 0.3526 .0.3667 0.3553 0.2990
2,800  49.486  0.4133 0.4198 0.4146 0.4278 0.4146 0.3517
3,200  56.557  0.4738 0.4701 0.4738 0.4929 0.4700 0.4004
3600  63.619  0.5289 0.5246 0.5371 0.5544 0.5371 0.4533
4,000  70.689  0.5875 0.5829 0.5968 0.6161 0.5922 0.5025
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Fig. 2. Comparison of the theoretical and ex-

perimental data for various methods with
the flow rate of 4,000 ml/min and dp of
9 mm.
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NOMENCLATURE
c Laplace transform of volumetric concen-
tration
. Volumetric concentration (ppm)
o Laplace transform of initial volumetric
concentration
C(Y,, : Experimental concentration
C)peo : Theoretical concentration
D, ": Axial dispersion coefficient (cm?/sec)
F(t) . Tracer concentration with respect to time
L . Reactor length (cm)
n : Order of moment
N,{=Pe): Peclet number (particle diameter),
(Udp/D,)
Ng. Reynolds number (dpU,/s)
R.V. Relative variance
S . Laplace parameter
t : Time(sec)
U Linear flow velocity (Interstitial velocity),
(cm/sec)
U, : Superficial velocity (cm/sec)
X : Distance in axial direction (cm)

Greek Letters

4 : Dimensionless time (t/1)
E(6) Distribution curve based on dimen-
sionless time unit (tE)

¥(s) Laplace transfer function

I, Logarithmical derivative of transfer func-
tion

I, Logarithmical derivative of 1st order
transfer function

I, Logarithmical derivative of 2nd order
transfer function

o (n,s) Nth order moment for Laplace domain

€ . Voidge, void fraction of packing

T : Mean residence time (sec)

o : Fluid density (g/cm3)

o : Variance of output tracer curve (sec?)

A : Variance of input tracer curve (sec?)
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