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Highlights
» The effect of impeller off-bottom clearance andliteanass concentration was investigated.

e Critical impeller speethcreases with impeller position and zeolite massentration.

» Rate of copper exchange is affected by impelleitiposand zeolite mass concentration.

» Amount of copper exchanged is affected only byireahass concentration.

1. Introduction

In heterogeneous solid-liquid systems, mixing neetdonly to ensure complete solid suspension sat thle
optimal hydrodynamic conditions regarding producbpgerties and power consumption. Process of ion
exchange in a batch reactor could be limited by filiffusion, particle diffusion and chemical reacti In
that case, hydrodynamics could play an importalet iro minimization of the diffusion layer thickneskhe
focus of this work was to analyze the influencehgéirodynamic conditions generated by pitched blade
turbine at different impeller off-bottom clearan¢€#H) on the kinetics of copper exchange on zeolite NaX
Also, the effect of mass concentration of zeoliei@n exchange rate and amount of copper exchamwgsd
determined. Blanchard kinetic model was usedsbthe experimental kinetic data.

2. Methods

Experiments in this research were conducted irffiedaglass reactor of 2.14 dnReactor diameted;, was
0.14 m and was equal to suspension heightylixing was performed using four blade 45°- pitdH#ade
turbine 0=0.065 m). Solution containing €uwas prepared by dissolving Cu(j€8H,O. The initial
concentration (7 mmol/dfhwas checked bfPerkin Elmer Lambda 25 UV/VIS spectrophotometer. Size of
zeolite particles was in range from 0.071-0.09 rimthe first part of this investigation the impeligpeed
which ensured the state of complete suspendigd Wwas determined by Zwietering’s visual method f{i]
three impeller off-bottom clearance®/=0.1 - 0.5) and four zeolite mass concentratigr§-8.75 g/dr).
Also, at all examined mixing conditions torque wasasured by.ightnin LabMaster LB2 and the power
consumption per unit mass of suspension was detednin the second part of the investigation, kiset
experiments were carried out at just suspendedlienpgpeed K9 for all impeller positions and zeolite
mass concentrations used. Solution temperaturekeyais constant T=300K). Obtained experimental rate
data, were fitted using the Blanchard model [2] @ldnchard rate constant, for all experiments was
calculated.

3. Results and discussion

When a process is carried out in an agitated reattihe state of complete suspension, characteby®l;s,

all particles are in motion and no particle remadnsthe tank base for more than a short periodnaé.t
Figure 1a. shows thd@\;sincreases with an increase of zeolite mass coratent and impeller off-bottom
clearance. But the influence of the latter is mprenounced. This is a consequence of hydrodynamic
conditions which change with impeller position (lig 2.). This eventually reflected on the valuepmiver
consumption (Figure 1b.) and rate of copper exchdfiigure 3.) which, also, follow this trend. Bahe
highest at C/H=0.5 ang=8.75 g/dm. Unlike the mentioned parameters, the amount ppep exchanged
does not depend on impeller off-bottom clearanggu{E 3.) but it decreases with an increase ofitzeol
mass concentration.
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Figure 1. Dependence dfl;s (a.) andP/mon impeller off-bottom clearance at different Z&oinass concentrations.
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Figure 2. Simulation of hydrodynamic conditions generatedPBy impeller at different impeller off-bottom cleaices.
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Figure 3. Experimental rate data and Blanchard model veriGioat

4. Conclusions

Due to the change in hydrodynamic conditions inréector, an increase of impeller off-bottom cleam
results in an increase of the critical impeller exhepower consumption and rate of copper exchamge o
zeolite NaX. An increase of mass concentratiorgc$f not only the stated analyzed process varisblethe
amount of copper exchanged as well, which decrestley.
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