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Abstract — The mixing characteristics of liquid was investigated in a continuous flow stirred tank reactor
(CFSTR) with a 6-bladed turbine impeller. The inlet and the outlet were located at the bottom center and
the top edge of the reactor, respectively.

For the CFSTR, three zones (inlet zone, impeller zone and recirculation flow zone) with different mixing
characteristics were assumed and the theoretical conversions based on the assumption were compared with
the experimental results obtained from the irreversible second order reaction system.

For the case of the lower inlet flow rate and the lower agitation speed, the experimental results showed
that the mixing characteristics of the inlet and the recirculation flow zones were considered to be that of
macrofluid. For the higher inlet flow rate as well as the higher agitation speed, however, the inlet zone
showed the perfect mixing nature of microfluid with a considerable dilution of the macrofluid of recircula-
tion. Also, the higher agitation speed, the larger was the volume of the impeller zone, in which the micro-
fluid characteristics could be excellently assumed.
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S, : System function of inlet macromixer,

S, : System function of micromixer,

Ss . System function of recirculation

macromixer,

Ca - Reactant concentration at each stream,
mole/!

fi : Volume fraction of each reactor,

r . Pumping capacity with no flow, em® /sec.

q :Inlet flow rate, cm?® /sec.

Fig. 1. Divided- zone model with inlet jet-mixing.
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1. Preparatory tank 8. Thermometer

2. Constant head tank 9. Reactor

3. Rotameters 10. Feed chamber

4. Needle valves 11. Sample tap

5. Circulation pumps 12. Water jacket

6. Preheater 13. Constant temperature
7. D. C motor bath

Fig.3. Schematic diagram of experimental
apparatus for chemical reaction.
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NOMENCLATURE

c, A constant equal to (1-M,)/[(1-M,)
K,+M,]

C, Concentration of A component, (mole/
liter)

C,, : Concentration of A at each stream,
(mole/liter)

Cu Concentration of B at each stream,
(mole/liter)

C,, : Concentration of A in feed stream,
(mole/liter)

Cau Concentration of B in feed stream,
(mole/liter)

d, Impeller diameter, (cm)

d, Nozzle diameter, (cm)

E(t): Exit age distribution function

f, Volume fraction of each mixing zone

g A constant in Eq. (7)

k Reaction rate constant, (liter/mole. sec)

K Dimensionless time equal to kC,D_z,

K, Dimensionless time of each mixing zone
equal to kCy, 1,

M, Dimensionless concentration equal to
Cye/Cui

N Agitation speed, (1/sec)

p Dimensionless flow rate defined in p=1/2q

q Inlet liquid flow rate, (cm3/sec)

r Pumping capacity with no flow, equal to

23 K23 X 3% 19851 6

1.3Nd3 (cm3/sec)
R : Gas constant, (cal/gmole. °K)
Rei : Inlet Reynolds number equal to pd,.
u/u
System function of each mixing zone

2]

Temperature, (°K)

Liquid velocity in nozzle, (cm/sec)

< & H

Volume of reactor, (cm3)

Reduced concentration equal to C,,/C,,
Viscoéity of fluid, (cP)

Density of fluid, (g/cm3)

Space time, (sec)

b T T S S

Space time at each mixing zone, (sec)

Subscripts

A,B : reactant AorB
i : each mixing zone and each stream of the
model

o . referto initial condition
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